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PREFACE

The search for savings and improvements within a business is a never-ending
quest. It occupies the minds and energies of virtually every business, at all time,
in every type of enterprise. Throughout the world, companies have launched a
myriad of efforts to meet this need and to transfer the results of continuous
improvement to the profitability of their businesses. During the past two de-
cades, in particular, an ever-increasing number of firms have opted to bring
these efforts under an umbrella improvement technique dubbed supply chain.
With that orientation, the effort becomes focused on the end-to-end process
steps that occur from wherever is the appropriate place to start the chain of
supplies or services — through manufacturing, production, or delivery — to
final consumption by a business customer or end consumer. When returns are
considered as well, this focus is truly across the total processing that could occur
from beginning to end of an extended enterprise business system.

Unfortunately, the actual results from supply chain efforts have been widely
varied. Some firms, across all parts of the globe and in many sectors, have been
successful in transitioning their continuous improvement efforts into an appro-
priate form of supply chain focus and can document significant savings — from
three to eight points of new profit margin. Similar results seem to be elusive
for other companies, even after a score of years of trying. Surveys by Computer
Sciences Corporation (CSC), Supply Chain Management Review magazine, and
other qualified and respected organizations verify the possibility of using supply
chain as an effective tool for further enhancement of virtually any business
improvement effort. At the same time, these studies show that the majority of
firms have not reaped the full benefits found by the leaders in an industry, as
the followers remain bogged down in the preliminary levels of their supply
chain effort or stuck with cultural imperatives that limit enterprise collaboration.
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Much work apparently remains, to get the intended results reflected in operating
income, in particular using the benefits of supply chain not only to reduce costs
but to increase revenues.

THERE ARE MISSING INGREDIENTS

The ability to attain the desired results should not be that difficult, based on
the documentation reported, much of which we will reference and consider.
Two ingredients seem to be missing. First, there is an absence of a concerted
effort across the full business, focused on the type of improvements that will
enhance customer satisfaction while bringing verifiable savings to the firm
extending the effort — an effort that brings attention to the importance of the
top line (revenues) as well as the bottom line (earnings). Second, there is an
equal absence of a means to access the various databases involved in inter-
enterprise processing, for the purpose of exchanging knowledge vital to any
effort aimed at optimization across the end-to-end value chain. Most firms
seem to be unaware of the advantages offered by business process management
(BPM) and its enabling language and system (BPML and BPMS) to facilitate
such data sharing.

As supply chain efforts, designed to identify and secure the full benefits for
a firm, have matured, a framework for moving to the most advantageous po-
sition has emerged and guided many businesses to very impressive improve-
ments. Leading companies appear to have advanced beyond industry competi-
tors, as they are better able to implement against this framework, which requires
a substantial commitment to using collaboration and technology through exter-
nal alliances. They do so with a greater understanding of the importance of
bringing a deeper focus to the key process steps in what becomes an intelligent
value network, connecting multiple enterprises with their customers. Such a
network is oriented toward the acquisition, management, and integration of
customer information to create a differentiating customer value proposition, a
commodity missing in action in most supply chain efforts.

In terms of profitability, positions achieved by industry-leading organiza-
tions, such as Colgate-Palmolive, Dell, Intel, Nestlé, Nike, Procter & Gamble,
Tesco, Toyota, and Wal-Mart, have brought anywhere from one to three (for
a three-year concerted effort) to five to eight (for a five- to ten-year effort)
points of new profit to their bottom lines. The laggards have failed to generate
any appreciable return on investment (ROI) that can be documented. The lead-
ers have discovered the advantages offered by moving their supply chains into
a position of having superior capabilities, gained through greater access to
knowledge across what becomes an intelligent value chain network. The lag-
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gards continue to hammer away at cost reduction, primarily through continued
pressure on suppliers for price concessions and attempts to take business pro-
cesses to offshore locations with much lower labor rates.

From another aspect, distancing an individual business from its competitors
in areas of importance in a market has long been the goal of most enterprises.
With the breakthrough possibilities introduced with BPM techniques, a new
vista appears. The chances to optimize operating conditions and extend market
leadership have become concurrent possibilities. Gaining a dominant market
position through the application of collaboration and technology focused on
customer satisfaction, the key ingredient of the intelligent value network, has
become a viable option — for those businesses willing to overcome normal
cultural barriers and the traditional unwillingness to work cooperatively with
external resources. The final part of the effort, bringing clear documentation of
the savings into view, takes the journey full circle and substantiates the position
gained by the leaders, often one of market dominance.

OUR PURPOSES AND EXPERIENCES
VALIDATE THE SAVINGS

In this book, we will explore the maturity of supply chain efforts and document
the specific savings that are possible from a sustained effort. We will go further
and explain how a firm can accomplish the most difficult part of the effort,
which is to validly track the actual improvements and monetary savings to the
profit and loss (P&L) statement. Along the way, actual case studies and ex-
amples of successful implementations will be documented to substantiate the
arguments being presented. Throughout the text, generic and specific models
will be used, from many industries and companies, to illustrate how firms can
develop specific solutions that will distinguish their customer offerings. Several
collaborating organizations, in particular ArvinMeritor™, Lanner, Yantra, and
Stratascope, have supplied details of their experiences in bringing leadership
positions to firms willing to follow the roadmap and to make certain the ROI
meets difficult parameters set on any investment of the type needed to carry out
an extended enterprise supply chain effort. This information will be included
as well, to bring a flavor for actual potential to the various chapters.

We intend to help the reader understand how process improvement can add
value for any firm of any size in any business, how BPM becomes the key
enabler in the process, and the way to track those savings to verify the ROI
achieved. In a step-by-step manner, we will outline how progress is made with
the supply chain framework and substantial improvements are achieved. A
simulation technique will be explained as well, to help any firm experiment with
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the inherent concepts without placing the business at great risk during the
necessary piloting to test various alternative approaches and solutions.

THE FRAMEWORK IS BASIC TO
NETWORK DIFFERENTIATION

The book will introduce the roadmap for achieving success by relating specific
process improvements for specific savings and new values. It begins with a
guiding framework and a presentation of the underlying architecture, including
the basic elements: optimizing the extended enterprise, applying BPM tools and
techniques, and bringing value to all constituents of the network enterprise,
especially the customers and end consumers. The result is a means for any
company to establish the path to creating and sustaining a truly viable, linked
and optimized intelligent business network, which delivers greater value than
any competing network.

Any reader concerned with process improvement and the means to help a
business organization optimize its supply chain efforts and increase shareholder
value will benefit from reading this book. Such an effort only succeeds when
the network, in a way that differentiates the effort from competing groups,
satisfies the final customers and consumers better than competing networks. The
book combines our supply chain expertise and firsthand knowledge to explain
the means of enhancing business improvement efforts, verified by action studies
across a wide range of industries. The chapters will guide any business orga-
nization through the supply chain evolution, past the areas that typically obstruct
progress, and further — to as close to optimum operating conditions as possible
and to levels of satisfaction not normally attained.

This book is for any reader who wants to understand what can truly come
from a concerted effort to reach the highest level of progress important to a firm
and its customers, how to track the improvements to meaningful benefits for
both parties, and to see the results on a documented P&L statement.

The book begins with an introduction to the extended enterprise concepts
and a five-level maturity model for tracking the route to advanced business
performance. A description is provided of the basic building blocks that lead
to the radical concepts behind our arguments. A generic business model is also
introduced, which parallels the traditional SCOR® model developed by the
Supply-Chain Council, but covers new products and services, how to execute
best supply chain processes, and establishes the supporting enterprise processes
in human resources, finance, and information technology. New technologies
that form the backbone of BPM systems are considered as they open the door
for business users to take back ownership of their processing from the infor-
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mation technology department. With an understanding that people are as critical
to business success as technology is, the ability to continuously reengineer
critical processes in real time gives leaders a significant advantage.

An important distinction develops as the authors introduce the idea that
results from successful supply chain and networked processing efforts should
be tracked directly to the financial performance of the firm and its business
allies. Once the link is made between crucial business processes and the finan-
cial management of the enterprise, the real opportunities for increasing value
can be identified. This concept is encapsulated in the transition values for each
major process in the maturity model, enabling the reader to create a first-cut
value-based transition plan.

Getting beyond the supply chain roadblocks comes next, as we detail the
changes necessary for successful movement to the advanced levels of progress
and how a firm can transition over the normal cultural barriers. Process im-
provement is finely mapped, using advanced modeling tools, which can be
instantly deployed in the business. Citing results from surveys conducted by
CSC and Supply Chain Management Review magazine, the authors explain how
and why most firms remain bogged down in levels 2 and 3 of the maturity
model and what is required for further advancement. The story continues with
details on how some firms have successfully advanced to level 3 and beyond,
with the help of willing and trusted business allies. The pitfalls are overcome
and greater value added, particularly in the eyes of the key customers, as the
supply chain becomes an intelligent value network, composed of linked busi-
nesses managing the processes across an extended enterprise. In particular,
attention is given to the extra values that can be achieved in such areas as
reaction time reduction and lesser order-to-cash cycle times.

Reaching market dominance at the higher levels of progress becomes a
reality as we study how a firm should decide what level it should strive to
achieve and why. Here the authors look at the most important part of the
progression, attaining a differentiating position in the eyes of the key customers,
and describe the area in which a distinguished position can be achieved. Since
conditions of this part of the progression are won at a price, we take care to
explain how investment and execution decisions are made in conjunction with
the desires and needs of value chain partners. The book then explores the
dreams and promises contained in attaining the highest level of progress in the
maturity model, the level 5 realm of full network connectivity. Since few
companies comprehend the concepts and meaning behind such connectivity, we
demonstrate, through the help of our collaborating partners, how co-managed,
intelligent value networks are the hallmark characteristic of the few organiza-
tions that reach this level. Processes flow, achieved seamlessly from end to end
of the network, and daily planning and scheduling decisions take account of



information from members across the extended enterprise. BPM systems be-
come the enabling technology link.

The penultimate chapter looks at one of the latest developments in process
management: the ability to apply process simulation to test alternative scenarios
and advanced supply chain designs. The coming of BPM systems is being seen
as an enabler to off-line testing of process redesigns, before letting them loose
across the business enterprise. This step is critical in a business that has the
ability to deploy process change instantly. By conducting simulated dry runs
of the redesigned process against a test environment, the risks are minimized
and the need to make important changes is highlighted. The concluding chapter
summarizes the main themes of the book and the authors’ conclusions, as a
framework for moving forward is described.
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1
THE ROAD TO THE
VALUE-MANAGED
ENTERPRISE

As supply chain efforts have matured around the world, a clear distinction has
appeared. Businesses that embrace the inherent concepts are opening a serious
gap over less able competitors. They do so by using advanced techniques —
primarily adopting external collaboration and the use of technology enablers
across linked organizations — to focus not only on cost improvement but
revenue enhancement. The distinction that can be developed has been used by
such leaders as Wal-Mart, Procter & Gamble, Toyota, Intel, Dell, Cisco Sys-
tems, Tesco, and Nike, to open up commanding leads in their industries. These
organizations and others are moving rapidly toward what becomes a value-
managed enterprise and a dominant position in an industry, while many of their
competitors remain bogged down in the early levels of their supply chain
progression.

The leaders have nurtured the advantages offered by moving their supply
chains into a position of having superior capabilities, gained through greater
access to knowledge across what becomes an intelligent value chain network.
The difference for these businesses can be a doubling of earnings per share. The
laggards and followers tend to keep their focus on internal improvement only,
particularly the never-ending quest for lower costs of operations. While we
accept that this cost orientation will hardly cease to exist, the contemporary
view holds that there must be an equal and pervasive effort directed at distin-
guishing the firm in the eyes of the most important customers and end consum-
ers so that new and profitable revenues are generated. Moreover, there must be
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a methodology in place to track the claimed improvements to the profit and loss
statement, and there should be documented benefits for those members of the
network that assist in the improvement process.

To facilitate our presentation and to establish a framework for understanding
how a business can make progress toward the desired position with a supply chain
effort and within an industry, we will use a familiar maturity model as a guide for
the discussion. The purpose is to introduce the concept of supply chain optimization
and how companies can approach their desired status and to apply a five-level
progression model to explain the route to advanced business performance while
calibrating the results. From this beginning position, we will present the process-
enabled matrix, to explain how a firm can add the most benefits from improving
the process steps in the intelligent value network. More importantly, we will
describe how to trace the improvements to financial advantage — for the firm
involved and its business allies. In later chapters, a simulation technique will also
be discussed, so the interested firm can experiment with the techniques described
without incurring undue risk. Throughout the text, actual case examples will be
used to give the concepts a flavor of reality.

CONCEPTS BEHIND SUPPLY CHAIN MATURITY

In Figure 1.1, a supply chain maturity model is used to describe the typical
progression, through which a firm evolves on its way to the most desired
advanced level of implementation. Many firms in many countries have used this
model to understand the logical progression of a supply chain effort. The model
is also useful to calibrate a firm’s position as it moves forward and to determine
to what level of progress the company should aspire, especially when the model
is extended to the various business functions. Implicit in the use of the model
is the understanding that a firm must progress through the levels, none of which
can be skipped, although some firms might have business units with footprints
in various levels at the same time.

To begin, a firm typically launches its supply chain effort by bringing
whatever existing improvement effort is being pursued under an umbrella type
of orientation focused on the end-to-end processing that constitutes the
organization’s supply chain. In this first level of the progression, the firm begins
to focus on functional processes, particularly sourcing and logistics. In addition
to using these two areas of attention to gather early improvement and quick
profit gains, a secondary goal is to bring enterprise integration into focus as an
objective — within the organization. That means most companies find, as they
begin integrating their existing improvement efforts with the overall attention
to supply chain, that there is a substantial amount of internal resistance to any
type of information sharing or best practice integration inside the four walls of
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the business. The so-called stovepipe or silo mentality is a serious reality for
companies starting into the supply chain evolution.

As will be documented, there generally are significant savings generated
during this first part of the evolution. Supply bases are reduced through tech-
niques designed to segregate suppliers, based on categories of purchase, amount
of purchase, quality, and factors of importance to the firm. With a lesser number
of sources providing larger volumes, prices are reduced and added features
introduced into the relationship. Typical benefits add one or two points of profit,
because the amount of total purchases is often as much as 40 to 50% or more
of the costs of goods or services sold.

Concurrently, most firms begin paying serious attention to how purchased
goods are brought into the supply chain processing, how material and supplies
are handled internally, and how finished products and goods are delivered to
the next company in the linked processing. That means a focus is brought to
inbound freight, internal material processing and manufacture, outbound freight,
and the warehousing and delivery mechanisms necessary to support the logistics
system. In the first level, the bulk of concern is brought to bear on internal
processing and outbound freight. Inbound freight is generally held for later
attention. There is a typical resistance to considering turning any part of the
freight handling over to other parties, but as a firm completes this level, there
is generally some form of outside help brought in to take responsibility for at
least a portion of the transportation function. Most firms find one-half to a full
percent of profit here, as they reduce the cost per mile for transportation, begin
reducing warehouse space to what is actually needed, and transfer ownership
of some or all of the assets involved to a third party adept at combining load
requirements over the accumulated asset base for more effective utilization.

Figure 1.1. The Supply Chain Evolution
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There is not much more to the first level, other than the fact that many firms
begin looking for a model to guide the effort, with most selecting the SCOR®

model, endorsed by the Supply-Chain Council. From our experiences, most
businesses modify that model to suit their needs and introduce other features
of importance to their particular industry. Virtually all have used the model
described in Figure 1.1 to track their progress to higher levels of accomplish-
ment. Detailed discussions of the various levels we are considering can be found
in Advanced Supply Chain Management by Poirier (1999) and E-Supply Chain
by Poirier and Bauer (2000).

In level 2, the business continues on its intra-enterprise track, but now the
focus moves to attaining some degree of optimization across the internal pro-
cessing occurring within the four walls of the business. Sourcing and logistics
move to a higher level as the firm begins more intense work with the key
suppliers and transportation providers. Planning, as accented by the SCOR®

model, becomes an important effort. A supply chain infrastructure begins to
appear during this level, usually with a professional supply chain manager being
introduced to the organization.

Since planning now assumes importance, order management takes on rel-
evance as a key factor. Unfortunately, virtually every study we have conducted
in this area unearths a problem with the data. As orders, both with suppliers
for purchased goods and services and with customers for finished products and
services, are analyzed, we typically find that 30 to 40% contain one or more
errors. This range may seem high, but when the analysis is extended to deter-
mining how the orders are placed or received, we find that most companies still
rely heavily on telephone, facsimile, and mail for order entry and order process-
ing. In spite of the amount of order management that has moved to electronic
data interchange and e-commerce, the overwhelming amount of order process-
ing is still done in a manual fashion, with many implicit errors. Establishing
an order system that eliminates these errors and mistakes is crucial to introduc-
ing a planning system that has any degree of reliability and becomes a requisite
for level 2 progress.

As planning is pursued, some form of sales and operations planning (S&OP)
is generally introduced to require the firm to have a formal process for analyzing
the orders, the production process steps, and the final delivery to customers.
Forecast accuracy becomes an internal issue, as we find that most level 1 firms
operate in an area of about 40% or less forecast accuracy. With the application
of special algorithms or mathematical models, that figure might rise to about
50% in level 2. As S&OP matures, and key customers become involved in the
level 3 processing, the accuracy of the demand information improves and firms
do move as high as 60% accuracy. These general ranges are not absolute, but
are based on our experiences with numerous firms across many industries.
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In the second level, companies also turn their attention to the matter of
inventory management. Much effort is expended to reduce the amount of cash
tied up in inventories, so a one-time improvement can be made to working
capital, and the annual carrying costs of excess inventories are reduced. Our
experience shows, however, that some of the improvements made are real, while
much of the effort results in a sort of shell-game maneuver. This means we find
that a large amount of the inventory is simply moved upstream — toward
obliging suppliers — rather than taken out of the supply chain. Results of many
studies have indicated that firms did, indeed, remove a significant amount of
inventory during their level 2 efforts, but much of it was absorbed by suppliers
willing to hold the inventory until needed or to retain ownership until the point
of actual use. Assuming the suppliers are smart enough to cover their carrying
costs in the total price for the delivered supplies, it becomes a game of moving
the assets and costs, rather than eliminating the need for extra inventory and
safety stock.

Toward the conclusion of level 2, a supply chain organization will be firmly
established, with a designated leader. Collaboration between this leader and the
information technology group, and particularly the chief information officer,
will be emerging. Internal resistance to cooperative effort will be subdued. The
firm will be leveraging its full buying, manufacturing, storage, and delivery
capacity across all business units, and there will be an intranet of information
sharing at work, to supply the various functions and parts of the business with
vital data on the processing taking place. Transportation management systems
and warehouse management systems will be appearing as the practitioners begin
to apply technology as an enabler to the desired process improvement. As
indicated in the figure, most firms are still working on level 2 improvements
in today’s markets.

A cultural barrier exists between levels 1 and 2, as indicated by the brick
wall in the figure. Most businesses are very comfortable continuing to work on
internal excellence, particularly the never-ending quest for cost reduction. They
resist outside help as an indictment that they do not have the internal expertise
to solve each and every supply chain issue or problem encountered. Many also
resist references to best practices that could be viewed and adopted outside of
their four walls, and they especially oppose sharing any information that is
considered proprietary with any external sources, even if it could lead to further
improvement. Overcoming this barrier takes a forceful hand at the top of the
organization and generally comes when one business unit leader takes a part
of the firm into level 3 and beyond, proving the value of working collaboratively.
A final requirement for completing this level is to form an alliance between the
supply chain organization and the information technology group, so there is a
joint effort to improve processing and to bring the necessary enabling technol-
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ogy into play. As we will document shortly, most firms have difficulty meeting
the requirements for getting across this internal barrier.

In level 3, the firm begins to very selectively choose business allies to
advance the supply chain improvement effort on a network basis. That means
an inter-enterprise view is brought to the end-to-end processing, and partner
collaboration is considered as an important business strategy. The idea is to have
the most competent constituent of the extended enterprise assume responsibility
for the process steps for which it is most capable of performing. Forecasting
and planning go through another improvement cycle as companies begin to
collaborate to match actual demand signals with production and delivery capac-
ity. A form of advanced planning and scheduling is typically introduced in this
level. The concepts are basic, but implementation is difficult, as many compa-
nies resist turning over responsibility for any processing to external organiza-
tions, even when the data verify the higher capability. They also want to hold
back the sharing of vital information, until there is a better understanding of
what can and should be shared for mutual advantage.

Most companies start their network formation by working closely with a few
suppliers. They begin sharing a bit of previously sacrosanct data, with the
intention of finding the hidden savings that have been eluding the firms, in spite
of years of purchasing and supply relationships. Now the process maps describ-
ing the supply chain steps are viewed with an eye toward how the business allies
can find areas of mutual benefit. Partnering diagnostics come into play as the
allies seriously analyze what takes place within the process steps, particularly
at the points of handoff. Frequently using reengineering techniques, the allies
develop improved process steps, often applying enabling technology to improve
the transfer of critical knowledge. Results generally provide a higher level of
improvement for each of the participating parties. The key in this area is to make
certain that the discovered savings are shared in some way between the parties
to the effort.

Distributors can play a key role in this area, as they work more closely with
the manufacturers to get the products and services to the end customer in the
most effective manner, with the appropriate amount of inventory. The results
of the survey to be cited verified that some of these distributors have made
substantial progress with their supply chain efforts and have advanced solidly
into level 3 and beyond. As the internal house begins to get in order, and key
distributors are made a part of the network, most firms then turn to a few key
customers and the analysis of the linked process steps continues, with the focus
moving toward optimization across the total network, not just the internal
processing.

In level 4, which includes a small percentage of the total companies pursuing
supply chain optimization, we truly find the advanced supply chain management



The Road to the Value-Managed Enterprise 7

(ASCM) efforts. Now the supply chain constituents are working closely to-
gether, sharing knowledge across a communication extranet and collaborating
on how to increase revenues and better utilize combined assets, as well as
finding further cost and service improvements. A new set of metrics is intro-
duced to measure performance, with most of the measures focused on customer
or consumer satisfaction. This is truly the realm of the intelligent value network
we will describe and where the savings can reach as high as five to eight points
of new profit.

The fifth and final level of the evolution is darkened in the figure, because
it is more theoretical than actual, with only a handful of firms achieving full
network connectivity. That term is used to describe a condition in which the
linked organizations are sharing virtually all of the important data electronically
and are working together through some form of cybercommunication system.
This is the domain of high-technology companies (Intel, Cisco, Hewlett-Packard,
IBM), a few leading-edge consumer goods providers (Colgate-Palmolive, Procter
& Gamble, Nike, Dell, GE, Toyota), and a select group of experimenters trying
to determine the actual value of direct knowledge sharing.

This framework will be used throughout the text, as we describe how a
business organization can move carefully and effectively across the five levels
and attain the highest position of importance to the firm, its market, and its
customers. For now, the maturity model should be applied to consider how
companies are making progress across the described evolution and to determine
the values for moving to higher levels of performance. As we progress together,
we will also show what the documented results by level have been.

CONFIRMED RESULTS VALIDATE THE OPPORTUNITY

During the summer of 2004, Computer Sciences Corporation (CSC) and Supply
Chain Management Review conducted a survey among readers of the magazine
and selected business organizations known to have some form of ASCM effort
under way. The feedback came from 209 companies, of which 115 were cor-
porations or independent businesses; 58 were divisions, wholly owned subsid-
iaries, or strategic business units; and 33 were group or multidivision organi-
zations. The industries represented in the survey included aerospace and defense,
automotive, chemicals, consumer goods, discrete manufacturing, food service,
government, healthcare, high technology, mining, oil and gas, process manu-
facturing, professional services, publishing and printing, retail, telecommunica-
tions, utilities, and wholesale distribution; 23 firms listed their business as
“other.”

The survey was intended to find answers to such questions as:
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� Where have supply chain efforts gone?
� What are the documented results?
� What are the leaders doing?
� What variation exists across industries?
� What is the link with technology?

In summary, the results provided the following answers:

� Most businesses, regardless of industry, reported that their results po-
sitioned them predominantly in levels 2 and 3, with evidence that most
companies tend to bog down somewhere in this area; 91% of the re-
spondents indicated they were no further along than level 3.

� Most of the documented progress, as expected, was reported in the areas
of sourcing and logistics, followed by planning and inventory manage-
ment. Those responding rated progress with other areas of importance
much lower.

� Collaboration with external business allies remains an elusive concept
for most companies, as there was clear evidence that this concept was
not generally being applied.

� Reported cost savings ranged from 1 to 20% or more of identified supply
chain costs. There appeared to be a disparity in what is included in
supply chain costs, as the amount varied from a few percent to as much
as 50% of total revenues, indicating that there still is some confusion
concerning what should be included in supply chain costs.

� High technology, telecommunications, and wholesale delivery were the
industries where those responding gave themselves the highest level of
progress ratings.

� The link with technology was indelible, meaning higher levels of progress
could not be attained without enabling technology, but there was suf-
ficient information in the responses to indicate that there was far more
technology applied to finding solutions and improvements than there
were documented results as a result of those efforts. We interpret this
finding to mean that there has been a tendency to try to apply technol-
ogy solutions before the processing has been properly improved and
then enhanced with technology.

� Revenue increases were also reported, ranging from 1 to 20% or more, but
there was less certainty of the results here, as a significant percentage of
those responding indicated they were not sure of revenue increases.

Our general conclusion was that supply chain efforts are alive and well, with
supply chain now accepted as a major business improvement technique. Much
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more work remains to be accomplished, however, to get firms out of the gridlock
occurring at levels 2 and 3 and moving, with the help of willing and trusted
business allies, into the advanced levels of the progression. In the following
chapters, we will describe some viable techniques and document the improve-
ments made by some specific businesses to help in that quest.

There were several other important points that emerged from the survey.
When we asked if the CEO considers supply chain management to be a source
of competitive advantage, the replies were 75% positive, indicating the concept
is now accepted at the most senior level of the business for most organizations.
When we inquired as to what functions/costs were included in a supply chain
organization, there were two categories to the responses. The major functions
included, in ranked order:

� Logistics, transportation, and warehousing
� Purchasing procurement and sourcing
� Inventory and materials management
� Forecasting, planning, and scheduling
� Supply chain software and technology

The secondary functions included:

� Manufacturing
� Supplier relationship management
� Customer relationship management
� Marketing, sales, and customer service

We interpret these findings to indicate that, once again, most business or-
ganizations are hard at work on the basics, or level 1 through 3 efforts, while
postponing higher level efforts that would include a closer network type of
relationship with suppliers and customers. Virtually 90% of the firms respond-
ing to the survey placed their companies or business units in levels 1 through
3, while there was evidence that the ASCM concepts were not fully understood
or applied. The only firms giving themselves multiple level 4 or 5 ratings were
in the discrete manufacturing, high-technology, telecommunications, and whole-
sale distribution industries. The laggards formed a much larger group, with
defense, government, oil and gas, publishing and printing, and utilities con-
tained in that area. Best-in-class ratings were given to Dell, Wal-Mart, Procter
& Gamble, Toyota, Cisco Systems, IBM, General Electric, and Hewlett-Packard.

The most surprising result of the survey was the indication that a solid
supply chain strategy was generally missing in action. By that we mean most
responding firms indicated they did not have a specific strategy at work to
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define the supply chain effort or, more importantly, to link the results with the
business plan. One of the purposes of this text will be to demonstrate the
importance of such a clear strategy and how a link to the business plan can result
in substantiated improvements to sales and earnings, found directly on the profit
and loss statement prepared by the firm.

In conclusion, the survey did document savings as a result of supply chain
efforts. When asked what has been the overall impact of the supply chain effort
on costs, those responding indicated:

� Reduced by 1 to 5% 27% of responses
� Reduced by 6 to 10% 33% of responses
� Reduced by 11 to 20% 8% of responses
� Reduced by more than 20% 4% of responses
� Initiative failed to meet objectives 6% of responses
� Not sure 21% of responses

When asked what has been the overall impact of the supply chain efforts
on increased revenues, the answers were not as definitive. Responses indicated:

� Increased by 1 to 5% 27% of responses
� Increased by 6 to 10% 21% of responses
� Increased by 11 to 20% 5% of responses
� Increased by more than 20% 4% of responses
� Failed to meet objectives 5% of responses
� Not sure 38% of responses

We interpret the high percentage of responses indicating a failure or not sure
as an indication that the idea of using supply chain to differentiate a firm and
its network partners from competitors to create new sales is still not an integral
part of supply chain efforts in general. Building top line performance becomes
the future challenge, as companies discover how to use supply chain excellence
in both directions on the profit and loss statement.

By combining the survey results with CSC research from other firms indi-
cating a solid supply chain effort, Figure 1.2 can be used as a guide to just what
might be achieved from a continued and concerted effort to use supply chain
to improve both top (revenue) and bottom (cost) line results and how five to
eight points of new profits are possible.

To use this chart effectively, a company should consider the bottom, hori-
zontal axis as indicating the percent of profit made before paying taxes. The
improvements are then measured in additional points of new profit as a percent
of net revenues. Beginning on the left of the chart, there can be no doubt that
inventory reduction is a viable part of a supply chain effort and can result in
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as much as a two-point improvement in profits. We indicate that a much smaller
amount is actually achieved, because, as mentioned, most inventories are simply
reallocated throughout the network, rather than eliminated. Inventory remains
a frontier to be fully conquered, as supply chain efforts mature, and demand
is more closely matched with supply, visibility into the supply chain network
is established, and the need for extra stocks is eliminated. A firm using the chart
is well advised to establish a realistic target for this part of the improvement
effort.

Next we see an improvement through reduced logistics costs, resulting in
a possible point of improvement in earnings. Once again, a range is used
because most firms neglect to work as diligently on improving inbound freight
as they do on internal handling and outbound freight. These companies also tend
to overlook the possibility of using supply chain partners for storing and moving
some of the goods or fail to apply some of the contemporary logistics concepts
that include virtual ownership of assets and shared use of equipment and fa-
cilities. (For a more detailed consideration of the contemporary view of logis-
tics, see Poirier, 2004.)

The areas of direct and indirect spending merit the largest potential benefits,
as purchasing covers the largest portion of costs in most businesses. We find
that the earliest efforts (levels 1 and 2) typically bring in a reasonable return
and establish sufficient savings to validate the effort, as indicated by the large
range of possible improvement. Later progress by most companies will focus

Figure 1.2. The Potential Savings and Revenue Enhancements: Projected Ben-
efits from Collaborative Initiative Implementations (Source: CSC projections based
on benchmarked performance of comparable solution offerings)
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attention on the indirect spend, moving into areas such as office supplies,
furniture, travel, computers, office equipment, and so forth. Now there is a
second level of savings possible, particularly as elements of e-procurement are
introduced, reducing the buying and selling expense and drastically lowering
the transaction cost.

Savings from sales expense are included, as there should be a lesser need
for service personnel and special expenses to make heroic efforts to meet actual
customer needs. An advanced-level supply chain gets deep into customer rela-
tionship management and equips the organization with the kind of information
that requires far less time spent on responding to problems and much more on
managing the relationship for mutual benefit. Savings in research and develop-
ment are also included, as any advanced-level effort will include a collaborative
effort to bring innovative products and services to market, as well as dramati-
cally improve the cycle time from concept to commercial acceptance with a
higher rate of final acceptance into the market. As indicated, the improvement
in earnings as a percent of revenue can be as much as three to five points,
resulting essentially from cost savings within the supply chain system.

Turning to the external environment, we find two more categories of im-
proved benefits. First, there is the opportunity to increase margins by gaining
higher selling prices for documented savings, resulting from demonstrated supply
chain improvements. The growing number of case studies showing the potential
to create sales lifts as a result of better collaborative sales events, promotions,
and joint selling efforts supports the contention in the graph that another point
of profit is possible through top line efforts.

In total, the chart indicates that a range of five to eight points of new profits
is feasible. A firm should use this type of chart to establish the range of expected
improvements from its efforts. Other categories of improvement can be included
and different ranges indicated. The purpose is to have a document that estab-
lishes the expected end line for a concerted ASCM effort. When tied to a time
line, it becomes a living document guiding the overall effort and establishes the
fundamental basis for what should appear in future profit and loss statements.

IMPLICATIONS FOR THE CROSS-ORGANIZATIONAL
NETWORK: A GENERIC ENTERPRISE
BUSINESS PROCESS MODEL

The key question at this point becomes: How do supply chain processes create
more value as the enterprise matures and expands? With determining how to
improve business process at the forefront of management thinking, driven to
reap the benefits illustrated in Figure 1.2, the opportunity becomes one of



The Road to the Value-Managed Enterprise 13

moving a firm through a logical progression to achieve the highest possible
benefits. Along the way, the firm moving toward the intelligent value network
wants to quantify the potential value of the transformation. That effort requires
the creation of a process maturity roadmap, which follows the maturity model
and leads the firm to becoming part of the best process-enabled extended
enterprise and eventually an intelligent value network.

To create such a map, we need a process model of the extended enterprise,
one that in particular illustrates the key supply chain processes that the enter-
prise executes. A process model that has become a standard in many industries
over the last few years is the Supply-Chain Operations Reference (SCOR®)
model, developed by the Supply-Chain Council, an independent, not-for-profit,
global corporation with membership open to all companies and organizations
interested in applying and advancing the state-of-the-art in supply chain man-
agement systems and practices. The SCOR® model captures the council’s con-
sensus view of supply chain management.

For the supply chain practitioner, SCOR® provides an excellent starting
point for developing supply chain thinking, and we have adopted it to guide our
thinking about process maturity. SCOR® covers the processes associated di-
rectly with the supply chain — its design, planning, and execution. In the
authors’ experience, the way in which a product is designed for manufacture
has a marked effect on the subsequent effectiveness of the supply chain. The
time to get a new product to market is often critical in maximizing the return
from the product, and the way in which changes are managed can make or break
a product’s long-term profitability.

We have augmented SCOR® with a set of processes that impact the Make
portion of the model and cover the engineering steps — processes that deter-
mine the product design, how it is to be manufactured, and how the design will
be modified over time. These processes are illustrated in Figure 1.3, between
the need to manage the supply chain and the need to manage the products
manufactured. They are indicated as the linked arrows impacting the Make
phase and include (a) the design phase that is impacted by manage product
portfolio, design product, configure product (concurrently), and change product
and (b) the production engineering phase that is affected by design process and
tooling and maintain process. Getting these processes done correctly is as
important as any of the other major processes contained in the SCOR® model.

The familiar top-level processes in the SCOR® model are illustrated in
Figure 1.4. The five key processes are:

� Plan
� Source
� Make
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� Deliver
� Return

The Plan processes cover the work involved in identifying the requirements
that the supply chain must fulfill and the resources at its disposal. These pro-
cesses encompass the activities of matching those resources and capabilities to
create a viable plan and the communication of that plan to everyone who needs
to know. Plan breaks down into more detail, to represent the planning work for
each of the next four process steps — Plan Source, Plan Make, Plan Deliver,
and Plan Return. Also included are the policies that the company adopts which
govern the way the supply chain will operate.

The Source processes follow a similar pattern. They cover the identification
of suppliers, the communication of sourced requirements to those suppliers, and
the creation and agreement of schedules for delivery. They follow the receipt
of goods through verification and end with the sanctioning of payment to the
supplier.

Make processes cover the detailed planning of production, the issue of
materials to the production process, and monitoring of progress on the shop

Figure 1.3. Process Maturity — Managing Supply Chain (Based on Supply-Chain
Council SCOR® Model)
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floor through to making the completed, tested products available to the dispatch
processes.

Deliver completes the traditional supply chain, getting the goods to the
customer. It encompasses many of the “order-to-cash” processes, from inquiry
and order processing through final product configuration, warehousing, order
picking, and logistics planning (load building, routing, dispatch planning) to
collecting proof of delivery or installation and invoicing. A version of Deliver
deals with the delivery of retail products to the back room of the store, onto
the shelves, and through the cash registers via the shopping cart.

Recent additions to the SCOR® model are the Return processes — a need
driven by new legislation on recycling and packaging, along with the need to
provide ever-higher levels of after-care service to customers, at an affordable
cost. The process elements deal with authorizing the return of a product (war-
ranty claim, replace or refund), organizing the receipt of the product back into
the supply chain, and planning the most cost-effective way of dealing with the
defective product (whether to repair or scrap). Of course, repaired products need
to reenter the supply chain, to flow back in the customer direction, so the Return
process ultimately links back to Plan, where this additional source of product
can be taken into account.

The engineering processes that complete our enterprise model are comprised
of:

� Manage product portfolio
� Design product
� Configure product
� Design (manufacturing) process and tooling
� Change product design
� Maintain (manufacturing) process

The Manage product portfolio process encompasses all the activities asso-
ciated with deciding what products to provide through the supply chain. It
includes the generation and testing of research ideas, proof of concept, and the
management of linked groups of products through options and features.

The Design product process takes a chosen product idea through to a viable
product design ready for release to manufacturing. The process covers not only
a complete finished product, but also the parts and assemblies that go to make
the finished product. The process includes concept design, the development of
the design (including testing of materials, piece parts, and assemblies), through
to a production design, released to manufacturing. Product designs are first
conceived as ideas in the concept stage. The process model for concept design
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must be highly flexible and nondeterministic in nature, with design ideas moving
between suppliers and team members in a free-flowing, synchronous manner.
Once the design ideas and concepts have converged, design intent then moves
to the design/redesign stage. Here, the number of unknowns has lessened to the
point where a controlled work flow model can be implemented with more
formal approval and release control.

Configure product governs the way in which products are configured to
ensure maximum value of common and standardized components and the reuse
of previous design ideas. Configuration management controls the content of the
product from design through manufacture and throughout its service life. It
includes the creation of bills of material, support for revision and version control,
support for “where used” searches, and multiple bill of material views. The
product data integrate with enterprise resource planning systems, and more
advanced companies will have support for rules-driven configurations. Product
configuration management does not stop once the product is released from
manufacture — it continues as an essential part of the management of the
product’s entire life cycle.

The Design process and tooling processes take us from a design to a set of
manufacturing instructions and the necessary tooling to support the manufac-
ture. Traditionally, this was a “one-hit” process or at best a two-hit! For ex-
ample, British automotive manufacturers could take up to six months to produce
a new set of tooling to iron out production problems. A the same time, Japanese
manufacturers had cut the time to six weeks, so prototyping became the ac-
cepted way of developing the production process. Thus, for more mature com-
panies, this process interacts with the Design and Configure processes. Finally,
the completed product design is ready for production release, where the pro-
duction process model takes over.

Finally, we have two processes that deal with the changing product design:
Change product design and Maintain (manufacturing) process. Change man-
agement is critical to both the longevity of the product’s profitability and the
continued effectiveness of the supply chain to deliver the product. While we
have shown the Change process starting after the product is released for manu-
facture, in fact best practice dictates that change control is applied from the
beginning of the design process. Version control and change effectivity dates
are crucial to managing the evolution of the design both pre- and post-produc-
tion. In parallel with changes to the product’s design, manufacturing processes
must be kept up to date, both in terms of their own effectiveness and to keep
in line with changes to the design. Our final process — Maintain process —
deals with this requirement by establishing processes that make certain the
designs and products are still viable years into their life cycle.
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THE ROUTE TO ADVANCED BUSINESS PERFORMANCE

As mentioned, the SCOR® model and its engineering process counterparts pro-
vide an excellent framework for analyzing how to improve an enterprise’s end-
to-end processing. We will apply this model, in conjunction with the supply
chain maturity model and maturity matrices (to be introduced), to explain the
path to the highest appropriate level of supply chain progress, keeping in mind
that there are widely differing interpretations of these processes by companies
at different levels of supply chain sophistication. The simple silo-based planning
of a level 1 company, shared in an ad hoc way with neighboring internal
departments, for example, compares to the complex, reactive planning of a level
4 or 5 network, with collaborative, interactive comparisons of schedules up and
down key threads in the network. The naïve “replace and scrap” policy for
returns in level 1 supply chains contrasts with the more sophisticated approaches
of higher level organizations, which are planning the cost-effective reentry of
refurbished products into the flow.

It is these different levels of application of the basic process models and the
value that can be generated that the authors have come to understand. For a firm
to generate value from the supply chain journey and become part of the process-
enabled extended enterprise requires the creation of a guiding process maturity
roadmap.

Table 1.1 is a matrix that is useful for establishing such a roadmap. The
matrix takes the top-level SCOR® processes — Plan, Source, Make, Deliver,
and Return — and sets out the attributes that can be expected for each process
as a company moves through the five levels of supply chain maturity.

The attributes are designed as a stretch for each level, and as our recent
surveys have shown, few companies have moved much beyond level 3. How-
ever, there is merit in establishing an absolute framework against which progress
and value creation can be measured, to avoid the problems of traditional
benchmarking, where the top-level, best-in-class, attained performance may still
only be at level 3. In subsequent chapters, we will lay out the results of exten-
sive research in a number of case histories, to demonstrate the value that com-
panies have actually achieved in moving through the levels.

To support the growing process maturity, tools and technology are often
deployed. Again, we have developed a guiding matrix that indicates the types
of approach that typically support the processes in Table 1.1. This technology
matrix is shown in Table 1.2.

With these two matrices as our guide, we can describe the way in which
the supply chain processes and their supporting technologies develop — the
roadmap to greater supply chain value. Companies that want to follow this
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roadmap are well advised to customize the matrices and the SCOR® map to fit
the actual circumstances of their industry and market conditions.

THE PLAN PROCESSES

Plan processes at their simplest, level 1, are point solutions. Plans are created
internally, with no integrated processes between different functions or plants
within the company. Basic tools — spreadsheets and simple material require-
ments planning (MRP) or inventory control tools — support the process.

At level 2, the planning processes pick up and aggregate demand across the
firm. Simple MRP planning tools are augmented with finite capacity planning
capability — S&OP and later advanced planning and scheduling systems —
which allows the firm to create reliable plans that can be adapted to ensure that
more focused performance goals can be met. The planning now takes place
across functional boundaries, so the firm moves toward internal supply chain
excellence.

Between level 2 and level 3 is the wall — between my company and your
company. This wall acts as a psychological barrier to improvement, but the
more innovative firms break through, extending their processes into their sup-
pliers and customers. Now they can pick up advanced demand forecasts from
customers and give their suppliers early warning of changes in market condi-
tions and cancelation or reduction of supply rates. This condition increasingly
takes place collaboratively, with direct, electronic interchange of data between
planning systems, governed by strict rules of engagement, such as service level
agreements between collaborating partners in the extended value chain.

Level 4 planning takes in more steps in the extended chain. Some firms can
travel back four or five levels in the chains supplying key components. Dell,
for example, can reschedule its supply base for key commodities across five
levels of suppliers in 30 to 45 minutes. Now the whole process is enabled by
technology. The various players in the extended value chain are linked together,
across the Internet, with common data standards and linked process flows.
Critical events are monitored by real-time software and alerts sent to control
points in the chain if plans are not achieved.

No company or network, to the authors’ knowledge, has yet fully achieved
the aspiration of level 5. The logical conclusion of the integration of Planning
across a supply network is to manage the network as though it were a single
entity, with no barriers caused by the artificial accident of share ownership.
Moving between level 4 and level 5 is similar to the internal supply chain,
moving between level 1 and level 2.
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Table 1.1. Process Maturity: Managing Supply Chain

Maturity Level 1 Maturity Level 2

Demand/supply planning is done
internally, with no integrated pro-
cesses and tools across plants.

SRM partnerships are poorly de-
fined. Processes are informal.
There is no integrated set of tools
to allow common access to pro-
curement data.

Manual material and production
control activities are driven by ru-
dimentary implementation of MRP/
MPS tools.

No formal, standardized processes
or tools are in place for order man-
agement, channel rules, product
delivery, or invoicing.

Unplanned response to returns.
Returned goods not netted off
against requirements for reuse.

Global demand/supply planning is con-
sistently aggregated across the firm, fo-
cused on functional accountability, and
continuously improved by comparisons
to historical performance.

Cross-functional commodity manage-
ment teams and SRM partnerships are
in place. Common ERP systems are
used effectively.

Material and production control data are
tracked electronically to optimize internal
scheduling and inventory management.

Formal outbound logistics processes, au-
tomated order management systems, spe-
cific channel rules (terms and conditions)
and delivery standards, and automatic in-
voicing exist; variability in order entry and
scheduling across product divisions.

Planned response to returns. Not coordi-
nated with upstream supplier. No visibil-
ity from customers of impending returns.
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ERP = enterprise resource planning, MPS = master production schedule, SRM = supplier
relationship management
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Strategic partnerships with cus-
tomers and suppliers are facili-
tated by direct, collaborative,
electronic data exchange and
governed by formal supply chain
performance agreements.

Strategic commodity/supplier
partners participate in collabo-
rative product development, pro-
cess/TCO improvement pro-
grams, and consortia buying and
have access to select on-line
data.

Customer-driven APS (linked to
suppliers), kanban demand pull
manufacturing, real-time inven-
tory control, automated product
quality control, and total life
cycle product data management
are dominant.

Product and delivery process
data maintenance systems func-
tion simultaneously throughout
the supply chain and are accu-
rate and visible to all supply
chain partners via e-commerce
systems. Differentiated service
levels and performance agree-
ments are formalized.

Visibility of customers returning
goods. Planned response and
handoff where appropriate to
supplier.

Dynamic global demand fore-
casting and capacity utilization
calculations feed demand/sup-
ply decision-making mecha-
nisms. Joint demand/supply
decision-making bodies lever-
age and share data globally.

Integrated supply network uses
e-enabled systems to automate/
optimize all commodity and sup-
plier transactions.

Fully enabled, electronically
captured APS, product configu-
ration specification, demand
pull, inventory backflushing,
product history, and quality con-
trol systems allow instantaneous
product changes and drive con-
tinuous improvement.

Comprehensive e-commerce
linkages throughout supply
chain optimize warehousing
(outsourced but integrated),
tracking, transportation and de-
livery, and automated invoicing.
Differentiated channel rules and
order/service levels, including
real-time commitments.

Returned goods flow back
through the supply chain
seamlessly. Response poli-
cies are preplanned to maxi-
mize value.

Planning is carried out
for virtual enterprises
as though they were
single entities. Plan
optimization based on
value creation in the
whole chain.

Value chains co-man-
age sourcing strategy
and decisions, to en-
sure best value for all
the players in the
chain.

Value chains co-man-
age longer term capac-
ity investment deci-
sions and short-term
scheduling value trade-
offs as though they
were a single entity.

Logistics capabilities
are shared between
value chains, to maxi-
mize value creation
between and across
enterprises.

Full visibility of return-
ing goods to the whole
network. Reuse, re-
work, or scrap policies
applied automatically
to maximize overall
value.

Maturity Level 3 Maturity Level 4 Maturity Level 5

APS = advanced planning and scheduling, TCO = total cost of ownership
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Table 1.2. Technology Maturity: Managing Supply Chain

Maturity Level 1 Maturity Level 2

� MRP: order management,
inventory management

� Point solutions, local silos

� Business unit aggregation
tools

� Rudimentary implementation
of MRP/MPS tools

� Manual dispatch planning
� Ad hoc links between order

processing, picking, and dis-
patch planning

� Basic service requirements
monitored

� MRP II, DRP, APS
� Internal connectivity
� Enterprise intranet

� Enterprise aggregation tools

� Shop floor information tracking fed back
into MRP systems

� Warehouse management systems
� Transportation management systems
� Third-party logistics

� Some analysis of returns to establish im-
provement opportunities
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� ERP, CPFR, capable to
manufacture, available to
promise, capable to promise

� Linked to intranets, corporate
strategy, and architecture

� Full network aggregation
tools

� Supplier integration and syn-
chronization

� Advanced supply chain plan-
ning tools driven by customer
demand

� Local shop floor control by
kanbans

� Real-time collection of progress
information

� Pull systems — information
from immediate customer

� Vendor-managed inventory
� Network planning
� Information allows choice of

best internal or external pro-
vider — lead logistics provider

� Returns managed in same lo-
gistics model as outbound

� Preplanned responses
� Data used as a source of im-

provement opportunities

� Collaborative network
planning

� Glass pipeline
� Dynamic tactical plan-

ning, with decision sup-
port systems

� Best asset utilization
� Event management
� Internet-based extranet,

shared capabilities

� Web-based sourcing
� e-procurement
� Inbound logistics man-

aged in same model as
outbound

� Full scheduling collabo-
ration with immediate
supply chain partners

� Virtual manufacturing

� Information allows choice
of best constituent pro-
vider

� e-fulfillment
� Multitier logistics model

� Returns managed as a
network opportunity

� Focus moves to regain-
ing lost values for all
participants

� Full network optimization
� Shared processes and

systems
� Simulation techniques
� Full network communica-

tion system
� Shared architecture and

planning

� Network sourcing through
best constituent

� Value chains co-manage
their operations in shared
scheduling models

� Value trade-offs are made
as though the network
were a single entity

� Global satellite positioning
� Virtual logistics optimiza-

tion based on total logis-
tics cost

� Network allies assume
responsibility for some
parts of return process

� Salvage, refurbishing,
and reshipment become
viable techniques

Maturity Level 3 Maturity Level 4 Maturity Level 5

CPFR = collaborative planning, forecasting, and replenishment, ERP = enterprise re-
source planning
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Between level 1 and level 2, performance improvements come from moving
out of functional silos to internal supply chains, where performance is measured
across the whole chain from inbound dock to dispatch. All the local functional
targets — for purchasing, manufacturing, and sales — are subservient to achiev-
ing the best overall performance. The companies in the level 4 supply chain are
the equivalent of the functional silos at level 1. Local performance measures
are represented by local shareholder interests. To move to level 5, and realize
the major value opportunities, the linked firms must work on optimizing the
whole network, not individual shareholder funds.

SOURCE, MAKE, DELIVER, AND RETURN

Source processes follow a similar path to Plan. At level 1, there are few formal
processes and relationships with suppliers are ad hoc. There is little ability to
aggregate data across the firm, so sourcing decisions are suboptimal. At level
2, we find tools that allow the firm to build up a consolidated view of total
demand — the best deals can be made, but from a traditional buyer-seller
relationship. Across the wall to level 3, we see the development of well-defined
supplier partnerships, with shared goals for driving and sharing extra value.
Suppliers are integrated into the planning process and are probably involved
much earlier in the design process, for noncommodity items. By level 4, firms
will have adopted e-sourcing tools for commodity items, allowing them to
search a much wider Internet community for the best supply opportunities. More
and more of the procurement processes will be automated and linked into the
scheduling systems on both sides and to back-office reconciliation and payment
systems. The level 5 aspiration is for the whole network to co-manage sourcing
strategy to maximize the value to all the players in the chain.

The Make processes at level 1 are often as rudimentary as the planning
processes that feed them their instructions. Paper-based or simple MRP-based
tools track the manufacture of products, relying on progress chasing to maintain
due date performance. At level 2, tracking is electronic, and linked into the
scheduling system, so that the whole internal enterprise has a view of the state
of play. Customer delivery performance is greatly enhanced, and lead times and
shop floor inventories are reduced. The level 3 firm takes its pace from direct
customer information — real-time progress information can be shared with
customers, so that problems are highlighted before they become critical. Sim-
plified shop floor control through demand-pull, kanban-type systems is preva-
lent. When level 4 is reached, the collaboration with immediate supply chain
partners is complete. By level 5, we are looking to make long-term, strategic
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capacity and technology investment decisions in the best interests of the whole
value network — the activity of the whole chain is scheduled as part of a single
model.

Deliver completes the customer-focused processes. At level 1, we again see
manual planning, often with only ad hoc links to the preceding functions in the
internal supply chain. The level 2 firm uses effective warehouse and fleet
management systems to underpin good outbound logistics. By level 3, we see
the start of information flowing directly from the customer to the supplier.
Vendor-managed inventory reduces the assets on the customer’s balance sheet
and allows the supplier to use superior knowledge to reduce the total cost of
supply. Better information facilitates the choice of the best service logistics
provider. The level 4 company plays in an extended value chain, so there are
more opportunities to collaborate in multitier logistics systems, to optimize
warehousing and transportation costs. Network companies recognize that dis-
tribution is a noncore activity and collaborate to reduce their combined logistics
bill. Aspirations of the level 5 company, in its total value network, encompass
Web-based virtual logistics operations, where the service provider can track
goods in real time using GPS technology, to maximize customer service, while
minimizing the total cost.

The last set of processes covers Return of goods, faulty or in need of
refurbishment. This is a fairly recent development. Historically, returns have
been handled in an ad hoc manner. The firm’s response depends on who takes
the call. Many level 1 firms still adopt this approach. By level 3, firms have
visibility of returning goods, so that effective response can be preplanned and
possibly handed off to a supplier. A level 5 firm would expect to have access
to full visibility of the return flow of goods in the whole network — and, of
course, the number of returns would be minimized!

AUGMENTED SCOR®: THE ENGINEERING PROCESSES

Design and production engineering go hand in hand with supply chain improve-
ments efforts. Ineffective product design or design for manufacture and supply
inhibit profitability just as much as poor supply chain design and execution. In
fact, the two sets of processes are complementary, and we see the same five
levels of maturity — firms at level 1 in their supply chain thinking tend to be
level 1 in their design and production engineering thinking.

The maturity matrices for the design and production engineering processes
are shown in Tables 1.3 and 1.4. The matching technology maturity matrix is
provided in Table 1.5.
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Table 1.3. Process Maturity: Design Engineering

Maturity Level 1 Maturity Level 2

� Users are primarily from engineering
� PDM is used in one or a few key functions

(e.g., MCAD, ECO)
� Product structures are limited to “stand-

alone” bill structures

� Product development groups are typically
co-located and working independently, with
late partner and supplier support

� Product service is considered up front but
is supported by separate databases

� Product data “push” to suppliers and
customers

� Collaboration is performed through a mix
of media and mostly not in real time

� Data management relies on legacy systems
with incomplete functionality (vaulting, prod-
uct structure, work flow, visualization)

� Product information creation tools are not
integrated with the data management
system(s)

� Change processes focus on engineering
and are largely manual

� Basic PDM system integrated
with primary authoring tools
(business and technical) and
downstream ERP system(s)

� Product portfolios are man-
aged via traditional spread-
sheets

� Expansion of formal product
data creation and manage-
ment through the enterprise
via PDM/PLM

� Ability to view common for-
mats (e.g., pdf) across the
enterprise

� Access control is granular —
by user/group, data type,
project, etc.

� Access to PDM provided to
selected partners and suppli-
ers (e.g., for sharing of CAD/
CAM files with contract manu-
facturers, pattern makers,
etc.)

� PDM assists in rationalizing
components and sourcing

� Projects are coordinated
among domestic or global lo-
cations using traditional com-
munication (telephone, fax,
e-mail, and face-to-face
meetings)
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ECO = engineering change order, ERP = enterprise resource planning, MCAD = manufacturing
computer-aided design, PDM = product data management, PLM = product life cycle management
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� Use of a comprehen-
sive PDM for shared
vaulting, product struc-
ture, work flow, visual-
ization

� PLM supports base +
option (variant) bills,
alternates, substitutes,
multiple views

� PLM access given to
some extended design
partners and suppliers
on the NPD/NPI team

� Tasks are allocated
among several global
locations using PLM

� PLM supports reduc-
ing number of compo-
nent suppliers

� PLM supports enter-
prise change pro-
cesses serving all
functions (engineer-
ing, manufacturing,
suppliers, service)

� Project management
is integrated with PLM
work flow and cost re-
porting systems

� Use of PLM accessible via
Web connections to manage/
view information through en-
tire product life cycle

� PLM assures broad distribu-
tion of product information via
notification and subscription
services

� PLM supports product portfolio
analysis and resource manage-
ment (with an internal scope)

� Access to PLM provided to
third-party design partners/
suppliers on the NPD/NPI team

� Teams utilize concurrent engi-
neering — including design for
supply chain

� PLM helps compress time to
commercialization and scale

� Leverage the technology of key
suppliers across portfolio of ex-
isting and future products

� Capture and share all design
rationale with business partners

� Collaborative real-time design
with second- and third-tier
suppliers

� Design for CTO/ETO (looking
toward mass customization)

� Product development using
PLM is structured to happen
anywhere and be coordinated
from anywhere

� Product support can be via
third parties that access PLM

� Design changes managed us-
ing PLM are structured to hap-
pen anywhere and be coordi-
nated from anywhere

� PLM systems are con-
nected (federated) among
key firms

� Develop joint input on
product direction with cus-
tomers and suppliers (tiers
one to three)

� PLM supports product
portfolio analysis and re-
source management (in-
cluding the external scope)

� Access control, distributed
work flows (to third par-
ties) and browser-based
viewing

� Empower strategic suppli-
ers across all aspects of
the product life cycle (con-
cept through end of line)

� Product development, us-
ing leading-edge PLM
tools, is structured to hap-
pen anywhere, be coordi-
nated from anywhere, to be
manufactured anywhere

� PLM supports key enablers
of mass customization of
products

� PLM directly supports
value-added services into
the product distribution
process (e.g., postpone-
ment of some final work)

Maturity Level 3 Maturity Level 4 Maturity Level 5

CTO = configure to order, ETO = engineer to order, NPD = new product development, NPI
= new product introduction
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Table 1.4. Process Maturity: Production Engineering

Maturity Level 1 Maturity Level 2

� Manufacturing processes estab-
lished after design complete

� Products have long quality
maturation and many design
concessions

� Process knowledge with the
operators

� No standardization of processes

� PDM is used by concurrent engineering
teams for fabrication, assembly, test,
service

� PDM assists in rationalizing components
and sourcing

� Standardized processes, documented
� Other processes ad hoc
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At level 1, the Manage product portfolio process is often the preserve of
just the engineering department. As maturity increases to level 2, other depart-
ments become actively involved in the process — sharing ideas and decisions
in a way that enhances the whole enterprise. Suppliers and partners get in on
the act at level 3. By level 4, there is evidence of shared thinking about product
development up and down the extended value chain.

A level 1 company executes the Design product process in silos, just as it
runs its internal supply chain. Products are invented by marketing, designed by
engineering, and made by manufacturing. By level 2, there is integration across
the whole internal process — an organized set of interactions to ensure that a
product is designed in a way that maximizes the company’s total profitability.
In level 3, the suppliers of key components and assemblies are also becoming
involved in the design process, which extends, in levels 4 and 5, to ever-greater
collaboration, supported by Web-based tools for product data management and
computer-aided design.

The Configure product process can create great problems at level 1, as it
is, by its nature, an integrating process. With the design process fragmented,
configuration management is difficult. The problem is solved within the com-
pany at level 2, using product data management applications to manage the
product structure, record new versions/revisions, and plan effectivity. As sup-
pliers become involved, at level 3, the process often causes the number of
suppliers to be reduced, as both sides invest in the growing relationships. By
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� Tool integrations assure cap-
ture by manufacturing of as-
sociated information (pack-
aging, pubs, instructions)

� PLM supports BTO, CTO,
ATO

� Rich PLM relationships tie
parts to documents, process
plans, etc.

� PLM directly supports prod-
uct service (help desk,
specifications, repair parts,
reference drawings, etc.)

� Design for CTO/ETO
(looking forward to
mass customization)

� All processes are
fully documented and
linked to the PLM

� PLM directly supports value-
added services into the prod-
uct distribution process (e.g.,
postponement of some final
work)

� Simple, mature processes that
may be executed anywhere

� Process changes shared
across federated enterprise

Maturity Level 3 Maturity Level 4 Maturity Level 5

ATO = available to order, BTO = build to order, CTO = configure to order, ETO = engineer
to order, PLM = product life cycle management

level 4 and 5, the collaboration reaches a stage at which configuration is man-
aged across the extended chain and can be coordinated from anywhere.

At level 1, tooling and manufacturing processes are established after the
product design is complete. By level 2, the Design (manufacturing) process and
tooling process works in tandem with Design product. A level 3 company has
integrated the processing to the stage where the manufacturing process can
support more rapid changes — configure or build to order, incorporating cus-
tomer order requirements directly into the manufacturing and assembly pro-
cesses. By level 5, the network has a full mass-customization capability, with
postponement of final work right into the logistics chain.

The final two processes — Change product design and Maintain (manufac-
turing) process — both follow similar paths. The level 1 company lives within
its functions. The level 5 company plays in networks, collaborating with its
partners to maximize the value they can jointly create.

These grids should all be customized to meet the needs of the individual firm
and its business network allies. They should accompany any analysis and
development plans as the firm moves to its highest level of appropriate maturity
in the SCOR® and supply chain model. They will guide our own consideration
of how a company and its trusted allies move toward supply chain management,
and use ASCM in conjunction with business process management tools, to be
described in the next chapter, to attain a significant advantage over less capable
networks.
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Table 1.5. Technology Maturity: Design and Production Engineering

Maturity Level 1 Maturity Level 2

� Continue to produce existing
lines, SKUs, product varieties

� Little change or new introduction
� General following or copying of

successful products

� Localized configuration based on
internal engineering and design
specifications

� Little analysis of need for change
� Wait until it fails

� Manufacturing instructions for
use of basic tools and traditional
processes

� Wait for drastic product decline
before scheduling maintenance

� Internal-only focus on any ex-
tensions or modifications to the
portfolio

� Project management is tradi-
tional — project management
tasks not updated (in sync) with
PDM work flow results

� Projects are coordinated among
domestic or global locations
using traditional communication
(telephone, fax, e-mail, and face-
to-face meetings)

� Drive for standardization and use
of viable common components

� Building of design database for
potential sharing with external
parties

� Selective analysis of mature
products

� Reaction to recalls

� Some introduction of techniques
to match best processing with
available tools

� Some planned maintenance/pre-
ventive techniquesP
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PDM = product data management
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� Selective use of external ad-
vice to impact portfolio

� Cautious analysis of SKUs or
total product availability

� Some purging of nature
products

� Specialized integrated tool
sets (e.g., software, electri-
cal, and test engineering) are
integrated with PDM

� Rich PLM relationships tie
parts to documents, process
plans, etc.

� Project management is inte-
grated with PLM work flow
and cost reporting systems

� PLM directly supports prod-
uct service (help desk, speci-
fications, repair parts, refer-
ence drawings, etc.)

� Cross-enterprise work intro-
duced to improve configura-
tions

� Systematic analysis of need
for change, based on reliable
metrics

� Joint analysis of best partner
practices across emerging
network

� Specific manufacturing main-
tenance to sustain hierarchy
of processes

� Serious evaluation of
portfolio with determina-
tion to purge items be-
yond useful life

� PLM supports use of
cross-enterprise sched-
uling tools to keep dis-
tributed projects in sync

� PLM supports direct
linkage of work flow and
cost systems with part-
ners and suppliers

� Revisions, version con-
trol based on collabora-
tion with key suppliers
and customers

� Integration across en-
terprise resource plan-
ning systems

� Challenges to a portion
of product line on a
planned basis

� Mutual studies of per-
formance

� Collaborative assess-
ment of best process-
ing and most effective
tooling

� Network collaboration
on maintaining linked
processes

� Collaborative efforts to
design portfolio that
matches trends and de-
mands from mutual da-
tabase analysis

� PLM is an enterprise
activity

� Linked businesses analy-
sis provides best re-
sponse to assure high
“hit” rates

� Centralized work flow
processes in effect

� Rules-based configura-
tions based on life cycle
attributes as analyzed by
network partners

� Need for change linked
to need to purge

� Products kept viable by
network

� Jointly developed pro-
cess models drive tool-
ing and new designs

� Electronic procedures to
systematically improve
most viable manufactur-
ing processes

Maturity Level 3 Maturity Level 4 Maturity Level 5

PLM = product life cycle management



32 Business Process Management Applied

SUMMARY

The route to supply chain effectiveness is a journey, not necessarily an easy one,
across five levels of maturity. Companies that embrace the challenges and reach
the advanced levels are opening a significant gap in business performance
between them and their competitors. Information in support of the positive
results has been documented, indicating the possibility to add five to eight
points of new profits to a firm’s earnings. This same reporting also indicates,
however, that most firms tend to bog down in midstream. The use of the
maturity model, the SCOR® framework, and a set of maturity matrices provides
a reference to track progress and understand what further improvements lie
around the corner. These models and matrices answer questions such as:

� “How well are we doing?”
� “Have we covered all the bases?”
� “How much more value could we generate, and how do we get there?”

A firm interested in achieving the highest level of pertinent progress is
advised to calibrate its progress on the maturity/SCOR® models and develop
a set of matrices pertinent to its industry, market, and environmental needs.
With these tools, the company can begin to selectively collaborate with business
allies and pursue a sensible path to the future. Using the SCOR® model as a
backdrop for determining how to improve the processes involved can also
match the effort with a generally accepted methodology for finding beneficial
changes.

In the next chapter, we extend the use of the model and matrices, as we
describe some of the emerging technologies that today make the process world
so much more accessible to the forward-looking business.
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2
BUSINESS PROCESS
MANAGEMENT AS THE
ENABLING INGREDIENT

To transition a business into the higher levels of the supply chain evolution, and
into the realm of advanced supply chain management (ASCM), firms must
accept two necessities as they overcome the typical barriers created between
levels 2 and 3 of the maturity model. First, there is the general unwillingness
to share valuable information outside of the four walls representing the internal
organization. This unwillingness is first seen in level 1 companies, between
departments and business units, and becomes one of the first barriers to over-
come. Most companies welcome useful insights from external constituents, but
stalwartly resist sharing information they believe gives them an edge in an
industry or market. The solution here is to establish what can or cannot be
shared through collaborative efforts early in the discussion and then to demon-
strate the value of the sharing in terms of increased, documented benefits for
both parties. Typically, some form of pilot operation or sharing effort is nec-
essary with a particular business unit and selected external allies, to establish
those parameters.

Second, there is the need to link many legacy systems and disparate soft-
ware together in a manner that facilitates rapid exchange of the knowledge
considered pertinent to the extended enterprise processing. That means the
parties to the collaboration effort must decide exactly how to connect the
constituents into a meaningful communication network without being stopped
by difficulties with the age or type of database system holding the needed
information. In this case, the secret is to establish a simple methodology for
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accessing portions or components of the different databases and extracting
information that facilitates the creation of a better network response to actual
market or customer needs. Business process management (BPM) becomes the
key to success in both areas, as it introduces the possibility of easily sharing
pertinent knowledge that helps all supply chain constituents and overcoming
the problem of dealing with many different systems. This sharing can be done
while protecting the security of the vital information, on a real-time basis
across organizations of virtually any size in any business, building future viability
in a collaborative manner.

Before we continue with our discussion of how a company and its business
allies can make the most progress with the supply chain maturity model in
conjunction with the SCOR® format, we need to establish the value of BPM
in facilitating the required reengineering of the process steps that makes viable
progress feasible. In this chapter, we consider the growing complexity of busi-
ness networks and the value opportunities presented through the ability to easily
enter into disparate information systems and extract the vital knowledge so
necessary for higher level business interactions and attainment of level 3 and
above positions. The basic concepts surrounding BPM were presented in an
earlier book, The Networked Supply Chain (Poirier et al., 2004), and we offer
that text as reference. In this book, we will summarize the important tenets and
go further to cover the new technologies that form the backbone of BPM
systems and explain how they open up opportunities for business users to take
back ownership of supply chain processing and reap the greatest benefits from
ASCM.

We will explain that the impediment to business progress in this area is not
people but technology, and the ability to continuously reengineer critical pro-
cesses in real time, without major information technology (IT) rework, gives
the users a significant advantage. These new approaches have an entry fee,
however. They require a fundamental rethinking of the role of the supporting
IT architecture and driving systems. The good news is that the changes bring
business benefits in the form of reduced costs and greater flexibility in the
delivery systems — a real win-win condition. To begin this explanation, we
must understand the complexity being faced in today’s business environment.

KNOWLEDGE TRANSFER IS EXTENDED ACROSS
COMPLEX BUSINESS NETWORKS

A central theme that has begun to pervade the supply chain agenda, virtually
on a global basis and across nearly all industries and business environments,
is that ASCM efforts eventually result in a demand-driven supply network and
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finally in what we term the intelligent value network. With that progression
comes some very specific needs. To satisfy the inputs from a demand-driven
business system, the linked enterprise businesses must have the ability within
their network to accept reliable demand information, from a variety of sources,
and share it quickly and accurately. Further, the resulting actions and work
flows created by analysis and response to that knowledge must be synchronized
and visible, so the parties involved have a common view of what is taking place.
The result is an accurate and effective linking of the supply responses to the
actual customer or consumer demands, without the necessity for excessive
safety stocks and inventories.

As we develop our position on how the best ASCM efforts work diligently
to create the best response system and thereby better satisfy customers and
consumers, we will describe how the processing can be developed to meet these
requirements. We must emphasize before that discussion, however, the need for
timely and accurate knowledge transfer across what is becoming a very complex
business environment. John Fontanella and others from AMR Research framed
the situation well, when they stated: “Regardless of whether demand signals are
forecasts, actual consumption data, or the result of collaborative planning be-
tween supplier and customer, mobilizing the supply chain to respond quickly
and efficiently is the major challenge that companies face over the next five
years” (Fontanella et al., 2004, p. 1).

One central purpose of any advanced supply chain effort is to create the kind
of connectivity across the extended enterprise that results in end-to-end visibil-
ity into what is happening. Another is to establish a system that uses the latest
technology to transfer data and ultimately valuable knowledge from the process-
ing, so the network can mobilize and respond better than any competing system
to the actual needs of the marketplace and key customers. A third is to be in
a position of either introducing or always being near the front of the inevitable
product or service designs and innovations that will enter the market. Satisfying
these purposes occurs when the firm and its business allies meet the opportunity
by linking together five topics of importance: ASCM, customer relationship
management, supplier relationship management, appropriate technology appli-
cations, and customer intelligence, all factors that can be positively affected by
BPM. The last topic is our terminology for the acquisition, management, and
integration of customer knowledge in order to create a differentiating customer
value proposition. As we move forward with our considerations, we will elabo-
rate on the role of each factor.

To begin, if a firm looks holistically at the five, usually disparate, factors
mentioned and determines how a leading position can be gained through supply
chain excellence, it can develop integrated strategies and solutions for deliver-
ing products and services to key customers better than any competitors. When
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the effort is extended through BPM techniques, to include willing and trusted
business allies, working across an extended enterprise for the same purposes,
the advantages are unmatched. In theory at least, the collaboration that will
occur across such a holistic effort will move the linked business network toward
conditions of total enterprise optimization. In such an environment, the involved
firms will be making the greatest use of assets, will be at or near lowest cost
position, and will be generating the most new revenues by virtue of greater
overall satisfaction to the intended customer or consumer groups at the end of
the intelligent value network. In other words, they will have created a competi-
tive advantage.

Any discussion on the possibilities of achieving such advanced supply chain
management conditions and something like total enterprise optimization must
begin with an understanding of just how complex an extended enterprise has
become and why there is such a strong need for cross-organizational commu-
nication. The original supply chain efforts were directed toward achieving
optimum operating conditions across a linear set of tightly linked, internal
process steps — from beginning raw materials to final delivery of products and
services. As the diagram presented in Figure 2.1 shows, most advanced supply

Figure 2.1. Supply Chains Are Becoming Collaborative Networks
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chains are becoming complex business systems, or what we term collaborative
networks. There are so many business constituents to any ASCM extended
enterprise that simply keeping track of them can become a challenge.

On the upstream side, there can be multiple supply partners, and not just
raw material suppliers, including those helping with new product design or
product offerings, component suppliers, or contract manufacturers. In the middle,
there could be linked manufacturers, each making part of the final product, such
as Boeing and its major manufacturing partners engaged in constructing the new
7E7 airplane. Contractors in Japan, Europe, and the United States will be in-
volved in that endeavor. Distributors often play a key role in moving the prod-
ucts to market as well, and because of their ability to service remote geogra-
phies, multiple constituents might be used. In high-technology equipment, it is
usual to have value-added resellers involved in the processing. At the top of
Figure 2.1, we note that industry process hubs could be used, as well as industry
marketplaces or some form of portal for handling part of the processing, par-
ticularly the sourcing function. At the bottom, we note several constituents
handling part of the logistics function. When we then consider that there are
now many types of end customers and consumers, the picture does indeed
become complex.

Any supply chain analysis that is limited to internal processing, which is a
small segment of the inter-enterprise business system, is doomed to operate with
suboptimized conditions, because the focus is only on a part of the total network
illustrated in Figure 2.1. There are simply too many players in a typical business
network, creating the possibility that one or more can introduce complications
that negate a part or most of the savings generated internally. The end-to-end
processing that has come under scrutiny for improvement by the industry lead-
ers now includes a multitude of business partners. Concurrently, the necessary
flow of information and knowledge within a business network has become as
important as the physical flow of goods and the transfer of money across what
is clearly an extended enterprise. Without access to that information, a system
is doomed to fall short of the intended optimized conditions.

The next issue deals with that need for information, which is often supplied
through the use of the appropriate technology and systems. As indicated in
Figure 2.2, we see that progressing through the supply chain maturity model
requires matching enabling technology with the process changes occurring be-
tween levels. In the early levels (1 and 2), we see that the focus on divisional
or business unit performance instead of the total organization drives firms to
seek help with process optimization. Here we note the introduction of transpor-
tation management systems and warehouse management systems, along with
efforts to improve order management and inventory management. Most com-
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panies also use the SCOR® model to help start the processes with a form of
production scheduling based on existing forecasting techniques.

In the third level, where the firm continues its focus on attaining internal
excellence, sales and operations planning appears. Supply chain optimization
now requires the collaboration of a host of business partners working across the
whole firm in concert for the same end results, a key element of which is
generating reliable demand signals — to be matched with appropriate supply
capabilities. To progress beyond this level, it becomes imperative in such an
environment that the firm seeking optimized conditions make a passage from
an internal-only perspective, in terms of generating selfish process improve-
ments, to one where willing and trusted business allies are made a part of the
process improvement effort, with the end result focused on customer satisfac-
tion. To accomplish this objective, the leading firms are merging their ASCM
concepts with those of a small number of trusted business allies to establish
improved operating performance. The typical firm might not have all the con-
stituents depicted in Figure 2.1, but most have a significant list of important
companies that directly impact overall performance. The ability to extract and
share important business intelligence becomes the value to be derived, for both
the top and bottom lines of the profit and loss statement.

Figure 2.2. Progressing Through the Supply Chain Levels
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With this understanding, the firm must first attack the internal resistance to
the kind of information sharing being advocated. Referring to Figure 2.3, we
see the difficulty of moving to ASCM levels. In the lower levels, the problem
is achieving department-to-department or business-unit-to-business-unit coop-
eration, not an easy task for many large corporations used to fostering strong
internal independence. Next there is the issue in level 3 of beginning cross-
company collaboration and serious sharing of vital information. As the network
begins to form in level 4, the need is to include multiple businesses in the
network, and the complexity increases as the value chain evolves. Finally, in
the highest level, the companies work together in a collaborative manner, gaining
access to knowledge across the total network connectivity. The transition de-
scribed by the figure is not an easy one to accomplish and generally takes years
of effort.

It starts with a concerted effort to link up the internal business units and
functions, so the total leverage of the organization can be brought to bear on
supply chain opportunities. It continues cautiously with the help of a few trusted
external business allies. Bear in mind that very few businesses have reached
anything close to level 5. The survey conducted by Supply Chain Management
Review and CSC verified that most businesses are bogged down in levels 2 and

Figure 2.3. Organizational Barriers: Moving Between Each of the Five Levels
Involves Overcoming Difficult Barriers to the Desired Changes
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3, and virtually no respondent indicated his or her firm had achieved the highest
level. We realize that every firm does not need to reach that level, but all should
know what level in the progression it is appropriate to attain. For these reasons,
the firm is advised to again determine how far in the progression it is willing
to go, based on the expected benefits.

As progress is made, and the external environment proves not to be as
threatening or insecure as expected, a variety of new opportunities appear.
Figure 2.4 presents a description of some of those features. With a collaborative
network established and the necessary communication system working to trans-
fer vital information, the linked organizations can now begin to share their
efforts in earnest. New materials can be considered for existing or new products.
Cooperative development can be done with the help of willing allies and not
be restricted to the internal R&D department. New processing can be considered
in great detail, with the emphasis on making sure the most able partner is
performing the key process steps.

Product adaptations and integrated solutions appear as people who never had
a chance to interface with suppliers and customers are given the opportunity to
work together to draw out the absolute best practices. Process improvements
invariably result, as well as new products that reflect a variety of inputs and
considerations. Supply chain responsiveness becomes a network responsibility,
and the business allies work on matching supply with actual demand and pro-
viding the customers with unmatched service. Alternative channels are consid-
ered to make certain the right way is used to deliver the desired products and
services.

From a very important aspect, the partners work together on the cost to
serve, using activity-based costing or balanced scorecard techniques. The idea
is to get a solid handle on exactly what the costs across the end-to-end supply
chain are and how close to optimized conditions can be achieved. Done well,
this part of the effort results in documentation of the benefits for all participants,
as we will describe in subsequent chapters.

Now the effort moves from a bottom line orientation to how the network
uses its newfound capabilities to increase revenues. The linked companies work
together to find new and profitable sales, often making joint calls and presen-
tations to existing and prospective customers. Sales leadership strategies are
worked out in concert with key suppliers and major customers, so that the
resulting new business systems carefully match what the end customers and
consumers deem important with what the network can provide better than any
competing system.

Across the bottom of the figure, we see how the major elements of the
supply chain are enhanced as product development, order fulfillment, distribu-
tion efficiency, marketing strategy, and product replenishment reach new levels
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of efficiency by virtue of the combined efforts at work. Together these elements
emerge as a new business development effort, based on an enhanced business
model that takes advantage of the maturity model, the SCOR® framework, and
the matrices in Chapter 1 to achieve the appropriate highest level of progression.

SUPPLY CHAIN PROGRESSION REQUIRES A SUPPORTING
ARCHITECTURE AND ENABLING TECHNOLOGY

As companies move along the maturity model with helpful business allies, they
reach the point where decisions need to be made regarding connectivity across
the extended network. No firm has all of the knowledge necessary to reach
optimized conditions. In spite of the very impressive profits we have seen some
firms return, we always find the opportunity for more, if we can only convince
the players to try a bit of inter-enterprise data sharing. Through whatever system
is selected, ASCM requires linking network business allies into a coherent
system of knowledge exchange. As the devices used (computers, wireless net-
works, personal access equipment, and so forth) become more reliable and
globally connected, the chance to share data increases greatly. The information
exchanges, moreover, become more meaningful as they improve in reliability,
speed, and cost. Customer satisfaction under these conditions becomes more
than a rallying cry. It sets the new parameters, to be met by the intelligent value
network.

Meeting these challenges requires an end-to-end process, focused from
supplier relationship management to customer satisfaction, with products and
services delivered through people, systems, and business partners. It is at this
point where the constituents see a need for something that enables them to enter
each other’s databases and extract the vital information that assures positive
results. Enter BPM! BPM becomes the technical breakthrough. It takes advan-
tage of the ability to componentize within the software. By that we mean it
provides the linked firms the chance to reach into the databases and extract that
portion of the information that will help with the issue or problem being
addressed. Visibility becomes feasible, as previously hidden information is
now available to those who need it. Control across the people, systems, and
organizations reaches a new high level, closing the gap between management
intentions and execution and success. By means of directly executable business
process models, the connected businesses leverage the best of their IT infra-
structure.

BPM then produces dramatic improvements to the targeted processes, end-
ing in better business results through lower costs, greater speeds, shorter cycle
times, higher quality, and better service. Successful implementations typically
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begin as tactical solutions to specific problems, before being adopted as part of
the processing. Using a strong process-based methodology and paying careful
attention to the architecture become as important in this environment as select-
ing the right technology. An early pilot to create a proof of concept becomes
a useful way to qualify the BPM tools being applied to specific problems and
opportunities.

BUSINESS PROCESS MANAGEMENT
AS THE BREAKTHROUGH

The challenges of integrating processes and knowledge within and across en-
terprises are best answered by a combination of:

� A visionary technical architecture:
� To which the (extended) enterprise can transition over time
� Which will allow the business to adopt new processes, applications,

and technologies quickly and efficiently
� Which avoid redeveloping large portions of legacy software
� Without disrupting existing users

� Business process management systems provide:
� A new generation of tools that put the management of business

processes back with the business community, freeing the IT com-
munity to do what it does best — enable the processes with the best
available technology

A VISIONARY TECHNICAL ARCHITECTURE
FORMS THE FOUNDATION

As supply chain efforts progress, stovepipe thinking and point-to-point technical
integration give way to flexible, business-process-
based architectures. The complexity and diversity
of enterprise systems, the growth of middleware,
and the drive for the next level of efficiency and
productivity, both within and across organizational
boundaries, mandate process thinking. But unlike
reengineering, today’s processes must be directly
executable and evolve incrementally, with mini-

mal impact on business operations. It is for this environment that CSC e4SM has
been designed.

The future enterprise will be
complex, federated, con-
nected, collaborative, dy-
namic, constantly evolving,
and unpredictable.
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CSC e4SM provides the flexibility of approach that enables a firm to adapt
its infrastructure to new business conditions (for example, acquisitions) and new
technologies, without the need for wholesale changes and integration retesting.
It has been especially designed to meet the future architecture challenges facing
most businesses attempting to excel at extended enterprise processing. As the
evolution of IT infrastructure and architecture continues, exploiting existing and
emerging technologies, CSC e4SM seeks to address many of the problems facing
businesses and their supply chains today and bring answers to many questions:

� How does a business operate in a state of perpetual change and adaptation?
� How does an individual firm become an enabler of business process change

while not throwing away the investments made in legacy systems?
� How does a company integrate IT following mergers or acquisition?
� How does a business operate with some of the world’s largest compa-

nies while also gaining value from some of the smallest and more
innovative firms?

� How can a firm provide a cost-effective, common multichannel Web
access for users, suppliers, and customers?

� How does a business take cost-effective advantage of new access
technologies?

� How does a business organization and its allies implement IT architec-
ture that will dynamically grow with business and IT objectives?

� How are third-party applications brought in, without major business risk
and upheaval?

� How can a business achieve “true” collaboration with business partners
and service providers?

ANSWERS COME FROM THE NEW BREED
OF IT ARCHITECTURE: CSC e4SM

CSC e4SM is a proven world-class, award-winning example of the new-style IT
architecture used for ASCM — a breakthrough capable of integrating individual
applications, whether new or within legacy systems — that enables the open
flow of processes and all the attendant data between systems, across organiza-
tions, between enterprises, and among trading partners. CSC e4SM can rapidly
integrate Web-based applications, front- and back-office systems, enterprise
resource planning systems, and package software applications. It verifies what
can be accomplished using BPM as the link between extended enterprise busi-
ness partners.
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The architecture uses application adapters to allow true plug-and-play ca-
pability, banishing repetitive and costly point-to-point solutions. CSC e4SM has
been designed to be flexible, scalable, and rapidly deployed, so as to deliver
a future-proof solution to extended enterprises for a low cost of ownership. Its
flexibility allows business processes to be tuned or amended without any coding
changes.

HOW CSC e4SM WORKS

CSC e4SM uses a component approach that integrates Web technology and legacy
and commercial applications with a process management engine connected by
adapters to middleware services, to deliver a business-process-oriented solution.
The business logic of the adapters allows drag-and-drop capability when
reengineering processes, which, along with CSC e4SM’s true plug-and-play and
vendor-independent flexibility, delivers a future-proof solution to any IT archi-
tecture. The key aspects of CSC e4SM are shown in Figure 2.5.

These aspects come in layers and begin with the distribution layer, designed
to provide multichannel access within the network. Users can interact through
various channels, including browsers, PDAs, and mobile phones, enabling
employees to use the channel best suited to their work and consumers to select
the device of greatest convenience. CSC e4SM allows the process designer to take
advantage of the features of various channels. This layer also manages the
physical connections, ensuring authentication, security, and eligibility of the
source. The architecture creates an enterprise format, so important for cross-
business communication, allowing users to interact across the full network and
manage tasks associated with their process steps.

Moving through the enterprise portal to the business process engine, the
process manager allows the business architects to describe the end-to-end pro-
cessing using available services. It permits process design logic to be based on
data captured from enterprise applications, while allowing rapid deployment of
new and changed business processes. Design patterns can be reused as subpro-
cesses within larger processes. The process manager can also establish the
definition of synchronous, asynchronous, and parallel steps within a process.

The coordination layer manages the Web services and applications integra-
tion requirements. It marshals requests for services to the correct component
interface, ensuring that responses occur in context with the overall process
design. This layer provides services for current industry data and application
format conversion between process constituents. Middleware technology is used
to deliver all service requests and to connect applications.
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The service layer is occupied by the business interfaces of the enterprise
applications known to the CSC e4SM environment. Each application within the
service layer exposes itself to the user connectors, adapters, and process pro-
jectors. CSC e4SM defines standards for such connectivity, enabling rapid and
simple integration with other applications.

For the value-managed enterprise, the significant aspect of this architectural
approach is the separation of business process from application. Once this
separation is achieved, processes can flow freely across organizational bound-
aries, within and across the enterprise. Data are accessed from whichever
applications store the information and delivered after processing to those ap-
plications that need it — all without the users being aware of the applications
at all. The users are free to do what they do best — manage and run the
processes.

THE BENEFITS OF THE NEW ARCHITECTURES

New architectures, of the type exemplified by CSC e4SM, provide reduced total
cost of process and infrastructure ownership while increasing the strategic return
on investment from deployment of reusable and manageable enterprise archi-
tecture. This translates into the following business and technical advantages:

Business Technical

End-to-end process visibility, control,
and accountability

Rapid introduction of new business
units and new products and services
that are operationally dependent on au-
tomated processes

Ability to manage process value end
to end and extend those disciplines
across all processes within and across
the enterprise

Focus on customer through strategy-
driven business process design

A renewed enterprise architecture un-
der the control of the business

Lower integration and operational
cost

Resources freed up from legacy
maintenance to focus on process
improvement

Flexibility to add and remove ap-
plication components to decrease
time to market and exploit win-
dows of opportunity

Technical barriers to business col-
laboration and change eradicated

Facilitate restructuring and re-
purposing of legacy applications
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BUSINESS PROCESS MANAGEMENT SYSTEMS
BECOME THE KNOWLEDGE LINK

At the heart of the new architectures is BPM. BPM is an emerging technology
that heralds a replacement for the painful experience of past reengineering
projects, where processes were redesigned in a one-off exercise, which led to

extensive and costly systems and or-
ganizational replacement and disrup-
tion. Such programs of work are no
longer acceptable to management
teams, except in the most extreme
cases. The focus is now on continuous
process improvement enabled by BPM
and business process management sys-
tems (BPMS).

The business processes that are
crucial to an enterprise’s strategy are by their nature both complex and dynamic.
“Complex and dynamic” means the processes have many steps and participants,
and the participants are free to run a process in a way that is best suited to the
situation they are in. This condition is illustrated in Figure 2.6. Until now,
available technologies have been unable to deal with these processes as they

would ideally be executed. Instead,
they have dealt with them by dumbing
them down, making them less strate-
gic by either remodeling the processes
to fit into a package or leaving them as
manual processes. Package processes
are less likely to allow a company to
distinguish itself from its competitors.
Rules-based processes are limited to
the number of different situations that
the process designers can dream up and
cater to; anything else is an exception,
to be handled outside the process.

BPM for the first time lets busi-
nesses take full ownership of their
processes without the limitations of
underlying technologies. BPM does not

so much change processes — which are the things people do — as allow people
to change them by providing a supporting technology that is more flexible than
anything that exists today.

“Enterprises should begin to take
advantage of explicitly defined pro-
cesses. By 2005, at least 90% of
large enterprises will have BPM in
their enterprise nervous system (0.9
probability).

Enterprises that continue to hard-
code all flow control, or insist on
manual process steps and do not
incorporate BPM’s benefits, will lose
out to competitors that adopt BPM.”

Gartner, Wall Street Journal
Business Process Management
Review, June 2002

“Business Process Management is
THE thing…not integration, not mes-
saging. It goes far beyond integration
and hooking up applications.

It is the essence of good business.”

Jim Sinur, Gartner Group
July 2002
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BPM is a framework that consists of tools and services that provide real-time
visibility, continuous management, and optimization of end-to-end business pro-
cesses that interact with people, systems, and across organizational boundaries. The
BPM methodology is based on the following set of assumptions:

� Business processes operate in a state of perpetual change and adaptation.
� Processes interact with other processes and cross-cut each other.
� Processes can be distributed, end to end, long-lived, collaborative, and

transactional and involve several participants (people and systems).
� BPM is based on a technology solution, a BPMS, to create directly

executable business processes that evolve.

A BPMS enables companies to model, deploy, and manage mission-critical
business process, that span multiple enterprise applications, corporate depart-

ments, and business partners — be-
hind the firewall and over the Internet.
It provides a cycle of continuous feed-
back and improvement for the end-to-
end business process life cycle.

Central to a BPMS is Business
Process Management Languages
(BPML). There are a number of stan-
dards emerging, with which these lan-
guages comply. These are illustrated

in Figure 2.7. The supply chain processes defined, for example, in SCOR® and
collaborative planning, forecasting, and replenishment (CPFR) are all definable
in the BPML. This feature goes to the core of the benefit of these new tools.
BPMS is not business process reengineering, enterprise application integration
(EAI), work flow, or another package application. It is the synthesis and ex-
tension of all these technologies into a unique whole. This unified whole
becomes a new foundation upon which the enterprise is built, one more in tune
with the nature of business processes and their management.

A complete BPMS platform incorporates all of the following types of
functionality:

� EAI and middleware
� BPM complements EAI tools as a means to create new business

processes and services that the EAI and middleware tools are de-
signed specifically to integrate.

� Work flow
� BPM encompasses work flow. However, while work flow addresses

document routing and facilitates manual work, the BPM engine also
encompasses pure automation and automated decision making.

“Business processes have been
around since the beginning of busi-
ness. Business Process Manage-
ment Systems are the next step in
making them explicit, executable
and adaptable.”

CSC Research Services
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� BPM tool set
� A unified set of process tools from visual process modeling to

process execution.
� Business intelligence and process management functionality

� Support for business activity monitoring that enables process per-
formance reporting and analytics.

BUSINESS PROCESS MANAGEMENT OPERATES
WITHIN THE NEW ARCHITECTURE

Attention can now be turned to the advantages for the supply chain provided
by the combination of a new-style architecture with a BPMS at its heart. Change
is a fundamental driving force in business, and therefore agility is a mandatory
requirement of enterprise architecture. A BMPS streamlines internal and exter-
nal business processes, eliminates redundancies, and increases automation, pro-
viding end-to-end process visibility, control, and accountability. This improve-
ment is not limited to the processes in a department or a business unit. Processes
that comply with the new standards can join with other similarly compliant
processes wherever they are — in other parts of a single enterprise or with value
chain partners across the whole supply network.

The new BMPS, embedded at the heart of a new architecture, support the
automation and continuous improvement of traditional processes such as mar-

Figure 2.7. Emerging Standards for BPML Bring Process Management to Existing
and Future IT Investments (Source: Intalio and CSC)
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keting and sales, human resources, finance, operations, supply chain, product
design, forecasting, logistics, and customer relationship management, as well
as:

� Commonly used process design patterns such as CPFR, SCOR®, straight
through processing (STP), and Telemanagement Forum (TMF)

� Industry standards such as XML, J2EE, and .net
� Open standards like GPL, JCA, and BPML

Now the user of a process has a completely new experience. The computer
screen used to access the process is designed to show only those elements that
are needed to execute the process — even if the data being processed are in
several different applications. The steps in the process are presented precisely
the way the user finds them in the easiest manner. If she or he wants to change
the process for the better, the business user can do so, in the BPMS, usually
without having to involve the IT community at all. The major advantages
include:

� Help for the business user, who knows, owns, and can upgrade the
process

� Minimize the time in executing the process — no more logging on and
off different applications until the job is done

� Extend the process across departmental and company boundaries, so the
environment for collaboration is set up, ready to go

Other questions can be adequately answered as well, like what’s in it for
IT. To start, the IT community can implement a new-style architecture and
provide functionality to the user more quickly than before. Applications are
implemented in their vanilla form, and processes and screens are developed
more quickly in the BPMS. Fewer user screens are needed because processes
are executed in fewer steps. Once the new architecture is up and running,
application upgrades can be made at the time that suits the IT community and
are totally transparent to the user community, so maintenance costs are reduced.

THE VALUE OF TRUE
BUSINESS PROCESS
MANAGEMENT

For the IT community, typical benefits
of the new-style architecture and BPM
include:

“…the average F500 firm spends over
$200 million annually trying to digitize
their business and improve productiv-
ity by patching processes untouched
by their current enterprise applications.”

eAI Journal
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� Reduction in IT development cost by up to 30%
� Payback typically between six and nine months
� Typical enterprise integration project implementation down from 18

months to 7 months
� BPM supports highly iterative IT projects; start small then grow

For the business community:

� Some early adopters have achieved annual revenue increases of 5%,
with a three-year return on investment as high as 250%.
� These figures coexist with annual IT cost reductions of 10% or

more and savings of 50 to 80% for application management alone.
� BPM puts businesspeople back in the driving seat and enables and encour-

ages continuous business process improvement and evolution. Directly
executable business models become feasible, with reusable building blocks
for the business, so as the process library builds up, subsequent processes
become easier and quicker to define and implement.

� BPM aligns processes more directly with business objectives and stream-
lines internal and external business processes, eliminating redundancies
and increasing automation.

� BPM provides end-to-end process visibility, control, and accountability,
supported by common process integration protocol (BPML) behind the
firewall and over the Internet — ideal for supply chain collaboration.
BPM allows for global process convergence while catering to essential
local customization.

SUMMARY

As firms progress along the maturity model and approach ASCM character-
istics and the advantages of sharing knowledge across an extended enterprise,
they overcome two limitations: the need to share vital information within and
outside of the organization and the methodology by which the sharing can be
done easily and economically. BPM becomes the enabler to help firms extend
their efforts into the advanced levels and selectively share knowledge of per-
tinence to the processing taking place. With a BPMS selected by the constitu-
ents involved and designed to create satisfaction for the key customers and to
optimize the process steps from key suppliers to delighted consumers, the
advantages can lead to market dominance. The necessity is to form a working
group of business allies dedicated to finding the correct processing, enabled by
an active BPMS.
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3
THE PROCESS-BASED
PROFIT AND LOSS
STATEMENT AND
BALANCE SHEET

At this point, we have introduced several ideas:

� A supply chain maturity model can be used to calibrate a firm’s position
with regard to advancing to the highest appropriate level and to deter-
mine the order-of-magnitude benefits for making such a progression.

� The SCOR® model can be applied to match the best practices across an
advanced progression with the elements of that model.

� A series of matrices can be used to determine that the best practices have
been achieved at the desired level of maturity.

� Customer satisfaction, delivered through an intelligent value network,
will be a major factor distinguishing the businesses linked in a well-
planned and -executed extended enterprise.

We have also indicated that business process management and business process
management systems should be used to make the communication breakthrough
between important constituents of the supply chain network and to gain access
into disparate technology systems, so that business allies can access the nec-
essary knowledge across the enterprise, of which they are one link, to make
important end-to-end process changes. With those concepts as our background,



56 Business Process Management Applied

in this chapter, we will introduce the central idea behind this text: Results from
successful supply chain and networked processing efforts should be documented
and traced directly to the financial performance of the firm at the center of the
network and its collaborating business allies. In this sense, advanced supply
chain management (ASCM) and business process management become en-
abling factors in achieving higher financial performance.

Our basic premise is that once the appropriate connections are made between
business processes within the network, so a view of potential optimized con-
ditions and highest possible customer satisfaction can be attained, attention
should turn to pursuing the necessary improvement effort while verifying the
enhanced financial performance. This means that the real opportunities for
increasing value move from nebulous concepts to identified additions to rev-
enues and profits. This thesis is encapsulated in the transition values for each
process in the maturity model introduced in the first chapter. By identifying a
firm’s and its enterprise’s current and desired status on the maturity model and
the SCOR® matrices, and relating the examples, improvement percentages, and
actual numbers to be documented through case studies to one’s own financial
statements, the reader will be able to create a first-cut value-based transforma-
tion plan.

That means the processes being improved are cared for not simply because
they are elements of the supply chain, but because the improvements can be
tracked to financial performance. This idea is no longer part of an elusive quest.
Recent reports by major companies are beginning to verify exactly what can
be accomplished. In one specific example, IBM Corporation determined that its
2000 financial statement showed an inventory of roughly $4.8 billion, while
sales were $88.4 billion. Using a formula for days of inventory, which divided
the amount of inventory by the sales and multiplied the result by 365 days, the
company reckoned its days of inventory at 19.7 days. A one-day reduction to
that figure ($4.8 billion divided by 19.7 days) would generate a one-time positive
cash flow of $241 million.

For further substantiation of the potential for ASCM, a few examples verify
what can be brought to the balance sheet and profit and loss (P&L) statements:

� Gillette Company, the Boston-based manufacturer of shaving and oral
care products and Duracell batteries, has reduced its inventory by 30%,
or $400 million, since the January 2000 formation of its supply chain
organization.

� Quaker Oats, a division of Pepsico, Inc., through its supply chain ini-
tiative dubbed North American Manufacturing Study, expects to achieve
savings between $60 and $70 million.
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� KYB Manufacturing, a Franklin, New Jersey supplier of automotive
struts and shock absorbers, experienced a volume explosion from 80,000
units per month to over 500,000. Applying supply chain techniques and
enabling technology to track inventory, order parts, and forecast de-
mand, the company reduced raw material inventory from $7.8 million
to $6.3 million. Scrap has been reduced by 50%, while errors have been
eliminated and on-time rates have skyrocketed.

� Unilever, the global consumer goods firm, through its Path to Growth
supply chain effort, expects an annual sales growth of 5 to 6%, coupled
with a 16% increase in operating margins.

� IBM’s Integrated Supply Chain Group is expecting to cut up to $2
billion from its $40 billion raw material and supplies spend.

� Johnson & Johnson Medical, Inc. saw an increase in forecast accuracy
from 12% to 53%, a reduction in inventory turnaround from 154 days
to 110 days, and an increase in customer service from 95% to 99.38%.

These types of documentation serve to verify that the search for real financial
gains is not a spurious effort, but is bringing the long-sought improvements to
the P&L statement and balance sheet.

THE EFFORT BEGINS WITH DRIVING METRICS

As we have worked with numerous firms in various industries and helped guide
them toward enhanced performance through a concerted supply chain effort, a
variety of methods have been used to track the actual improvements, as well
as a number of specific measurements. Depending on the orientation of the
company, we have been asked to document enhancement to economic value
added, earnings per share, return on net assets employed, return on investment,
improved cash flow, and better earnings before taxes. In virtually all cases, we
were able to show the direct link between supply chain improvement and the
desired metric.

Unfortunately, along the way we encountered a number of firms that had
difficulty making the direct connection between important financial measures
and what was resulting from their supply chain actions — in a way that could
be reported on their earnings statements. In spite of good efforts to improve
sourcing costs, cut transportation and logistics costs, reduce dependency on
inventory, implement better forecasting and planning and scheduling, introduce
greatly improved order management systems, and enhance sales lifts through
better manufacturing and delivery techniques, many companies simply lack the
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ability to show the direct association with improved financial performance. It
is our intention to eliminate that cloud from the supply chain environment and
show how such a linkage can be established and tracked.

As another example of how the potential positive benefits can be derived
if a driving metric is at the center of the effort, we would cite the actions taken
by Colgate-Palmolive (C-P). This firm has concentrated on achieving the high-
est market share in one very competitive market, oral care, which includes
toothpaste and associated products. From a position in 1994 where the firm had
a share of 21.9%, C-P has progressed to a point where it now has 32% of that
market. As this performance was increasing, C-P was deep into a supply chain
effort, with one concentration on cash-flow return on investment. That metric
stood at 14.4% in 2003, versus an industry average 4.8%.

While part of the transformation was no doubt due to significant product
innovations, it was dramatically impacted by the connection to C-P’s supply
chain effort. According to one study, “This let Colgate integrate demand and
supply chain information — and decisions — more effectively. After years of
stagnant sales and narrowing margins in the mid 1990s, Colgate rethought the
entire process involved in its value chain. The company then slashed supply
chain costs for all its products even as it shortened manufacturing and delivery
times.” The report further states that “Colgate’s planning is now much more
precise: Errors in forecasting have been cut from 61% to 21%, and case-fill rates
nudged up from 94% to 97%” (Koudal and Lavien, 2003, p. 82).

To make the most of the exposition to be delivered, it is best for the reader
to set out those metrics of greatest importance to his or her business. Table 3.1
is an excellent reference in this area. Created by Raymond Clayton, and reported
in Supply Chain Management Review, it presents the kind of financial measures
of most importance to a business. Next to each measure is a brief list of the
elements from the financial statement that are related to the measure. Then
Clayton lists the performance drivers that need improving in order to enhance
the desired performance (Clayton, 2002, p. 35). Each company is advised to
develop its own set of financial outcome measures and performance drivers.
With the Clayton chart as a guide, the information we present will then have
the most benefit in determining how a concerted effort will produce the type
of desired impact.

Along the way, it is equally important to understand the relationship be-
tween financial results and the specific elements within the supply chain that
impact performance in both directions — positive and negative. This refers to
the need to make sure efforts devoted to supply chain improvements are linked
with process changes that are valuable to the firm, and not just measures that
show improvement without really having a positive effect on financial perfor-
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mance. For example, we could consider the very important need to segregate
suppliers and customers by value, before developing supply chain changes that
impact both areas, so a lot of effort is not wasted on areas that have little
additional merit (weak suppliers and customers serviced at a loss).

We note, for example, that one firm which has made great progress with
supply chain improvements, Procter & Gamble, is constantly faced with the
need to put emphasis in its supply chain effort on areas that have the most
overall impact to the firm. According to one report, “In 2002, just 12 of P&G’s
250-odd brands generated half of its sales and an even bigger share of net
profits” (Andrew and Sirkin, 2003, p. 77). Clearly, a lot of valuable effort could
be wasted on brands that have little overall merit. It becomes essential, as a
supply chain effort matures, to track what return is being made from the specific
areas of most value, so that carefully directed investments in time and resources
are made in the areas of greatest importance.

SUPPLY CHAIN IS ABOUT MORE THAN REDUCING COSTS

To begin, then, the process of tracing value to the P&L and financial statements,
we must accept the premise that there is more to a supply chain effort than simply
cutting costs in perpetuity. That sort of intention will get the effort launched and
provide the early savings to fund a continued effort, but it cannot be the long-term
element of sustenance. At its core, ASCM is concerned with improving business
processes, and thereby enhancing a variety of important metrics, including those
affecting costs, revenues, asset utilization, customer satisfaction, and return to
stakeholders. In Figure 3.1, we see the business process challenges. They are to
improve all of the important enterprise processes.

Using SCOR® as a guide, we see the linked supply chain processes, laid over
the overall enterprise processes with a few carefully selected additions. Begin-
ning with the source or buy process step, the challenge begins with a need to
move beyond just finding the lowest priced suppliers, to work with key sup-
pliers to help with the design and development of new products and services.
The intention becomes to create and deliver a flow of innovative products and
services in the shortest possible cycle time, from concept to commercial suc-
cess, while improving the percentage of successful efforts. The next need is to
link the development processes in a way that features of customization can be
added for the highest priority customers and consumers.

Underpinning the third important process step is the need to have a com-
munication system at work that reliably informs the constituent members of the
supply chain network of exactly what is happening within the overall system.
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That means there is visibility into the linked partners’ operations and access to
their databases in a way that vital knowledge can be easily extracted, without
risk to security. This information becomes a key element in effective forecasting
and planning, so that schedules going to the manufacturing process are truly
linked with actual demand.

Once into the manufacturing or processing area, the business allies work
together to bring the transact and deliver processing to the highest possible level
of effectiveness. In Chapter 7, we will describe how some advanced firms are
combining lean manufacturing techniques with ASCM, Six Sigma quality, and
the SCOR® model to reach the best possible level of response. The result leads
to the fifth link in the challenge, which is to differentiate the network response
from that of competing systems. Here we see the need to have storage and
inventory under network visibility and control, so the right goods are at the point
of need at the right time, in the right quantities and condition. With a network
focus on this critical area, the inventories are not moved around in the supply
chain, but are eliminated until only the absolute correct amount of goods is
reached, with very little buffer stocks to cover unexpected conditions.

With the best possible level of customer satisfaction and customer manage-
ment being achieved through the network’s differentiated processes, the linkage
moves to the payment process, where shorter cycle times and extremely accu-

Figure 3.1. The Business Process Challenges
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rate levels are marks of the actions. If there are needs for returns, they are
handled quickly and effectively, as the customer service processing is also at
the highest levels. Finally, we see the need to sustain the processing, through
constant and mutual attention by the involved network partners to always keep
the individual process steps at leading conditions.

The kind of values to be added along these challenges has been presented
in the maturity matrices. What a firm needs to do is decide how far along the
continuum it is important to progress, what business allies will be needed in
its network to make the journey, and then to establish the benefits that will be
delivered and a means of capturing the actual value added to performance
statements. That is the essence of what we are now considering. For example,
a manufacturing firm could determine that one important link is between im-
provements to supply chain operations affecting delivery of finished goods and
financial performance in terms of cash flow. The necessity becomes to clearly
show the connection between actions taken and elements on the balance sheet,
explaining working capital tied to inventory levels and the impact on carrying
costs. Supply chain efforts aimed at inventory reduction, including vendor-
managed inventory, just-in-time purchasing, and continuous replenishment
programs, are all examples of techniques that should show a direct improve-
ment. Links could also be made to improved revenue through sales garnered
as a direct result of improved supply chain distinctions or to improvements
made in transportation costs for final delivery of the goods to customers.

From another aspect, a firm could show the direct link between a more
effective sales and operations planning process and better inventory manage-
ment or a decrease in lost sales. The first link impacts the need for working
capital and enhances the return on assets employed, while the latter improves
the top line revenues. Improved planning has many other benefits, including
reduction of missed sales opportunities due to better product availability and
higher fill rates. These elements are harder to track but do result in increased
revenues and market share. Reliable studies have shown estimates indicating
that as much as 4 to 5% of revenue could be lost to not having the right product
available at the time of need. Our work with several consumer products firms
has indicated that sales lifts as high as 5 to 7%, due to improved matching of
actual demand with capability to deliver within the responding system, are
possible.

Other process steps directly reduce elements of manufacturing and delivery
costs, lowering the reported cost of goods sold and increasing operating mar-
gins. A positive hit to operating margin, moreover, has a direct and positive
impact on earnings per share and shareholder return. It is not unusual in our
world of interaction with companies and their supply chain efforts to see ben-
efits of eight to ten times or more the actual investment in supply chain efforts.
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The most common improvements are new revenues gained through distinctions
created in the supply chain, lower transportation and storage costs, less working
capital and lower carrying cost tied up in excess inventories, improved operating
costs gained through better planning and manufacturing, and less sales and
administration costs due to improved efficiencies and elimination of manual
processing. As a supply chain effort matures, other factors receive attention and
the list increases. Generally, we find attention goes to increasing earnings per
share and asset management, and thereby enhancing stakeholder value.

Our general findings have been that while the major emphasis in the early
levels of the maturity model is placed on cost reductions in sourcing and lo-
gistics and what often can be nebulous inventory reductions, the equal or greater
benefits can be derived in later levels from improvements to revenue and sales
margins (by virtue of showing the values added to customers through the dis-
tinctions gained in the supply chain efforts). We also see an increase in the
return on investment, as the effort is sustained and extended through collabo-
ration on new product and service introductions and better sales event efforts.
As the collaborating businesses also look at the assets employed and decide
which business ally has the best capability, asset transfer or asset ownership
becomes an element for reducing costs tied up in such assets and balance sheet
reporting.

THE APPROACH BEGINS WITH MAKING
THE FINANCIAL LINK TO PROCESSES

The value created in a supply chain network can be measured in several ways,
but the key is to find a set of measures that encourage the efficient creation of
profit. These measures look good if either profit goes up or the assets used to
generate the same amount of profit go down. We shall begin by using the
concept of return on net assets (RONA) as it relates to supply chain manage-
ment. This technique will take us well on the journey, through levels 1 and 2,
and will support a more advanced treatment when we get beyond level 3.

RONA is the ratio of the profit earned to the assets used to produce it, as
shown in Figure 3.2. As illustrated, it uses factors related to supply chain to
arrive at a reasonable measure of return. In other words, it compares the P&L
account with elements of the balance sheet. The value of RONA is that it allows
a balance to be struck between the often-conflicting pressures of trying to
increase profit and manage the asset base. For example, if you increase your
inventories, you may be able to sell more, but will you make commensurately
more profit? If RONA goes up, you will. If it goes down, you won’t.
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A second consideration is to choose the scope for applying RONA. Few
supply chains involve the whole of a multidivisional corporation working as a
single entity to supply its customers. In fact, from the authors’ experience, most
corporations can be divided into autonomous horizontal businesses, each with
its own self-contained group of products and set of assets that produce those
products, as shown in Figure 3.3. Each operates with its own supply chain and
goes to its specific markets. The horizontals may share suppliers and channels,
but the key decisions about range of investment management, investment in
assets, and tactical decisions around sales order management can all be taken
within the horizontal unit, with no great conflict with other horizontals. The key
determinant of a good decision is whether RONA for the horizontal organiza-
tion will go up or down. Interestingly, these horizontals often cross the formal
boundaries in the organization and are the root cause of some of the complexi-
ties encountered in supply chain management.

These horizontals will be the basic building blocks for our thesis. A self-
contained level 1 organization will be able to decide on its product portfolio
and investment in assets. It will have a supplier base, which it may share with
other parts of the corporation to which it belongs and will be able to see the
sales it generates from its (possibly shared) channels to market, and will incur
a share of the cost of those channels. But for our purposes, it is a self-contained
business, governed by RONA.

Figure 3.2. Supply Chain Performance Measures
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RONA or EVA — Companies are looking for different ways to measure supply chain performance. 
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The process model introduced in Chapter 1 is the process model for our self-
contained horizontal organization, shown here again as Figure 3.4. Now we
have an enterprise with processes and a way of measuring if those processes
are improving. The question that needs answering is: As processes improve, and
we move up the levels, how much value is created? To answer this query, we
need to think about a process-based set of measures — a process P&L account
and a process balance sheet.

THE PROCESS-BASED PROFIT AND LOSS ACCOUNT
AND BALANCE SHEET

Figure 3.5 shows a typical P&L account. Income of £1 million generates a profit
of £100,000. The statement shows how our business is doing overall, but does
not tell us how well the processes are performing. What are the costs associated
with the Plan process? With the Make or Deliver process? Are these funds being
spent well?

Figure 3.3. Horizontal Supply Chains
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Figure 3.4. Process Maturity: Managing Supply Chain (Based on Supply-Chain
Council SCOR® Model)
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Taking each line of the P&L account, Figure 3.6 shows a possible allocation
to each of the five supply chain processes. The product design processes can
be dealt with in a similar way and can easily be added to the figure. The key
to the decisions is deciding who is accountable for generating the income or
consuming the cost — or has some responsibility for the process. As in many
situations, these roles are not always clear. In the authors’ experience, one
process should be accountable for each key metric or share of it, and the
contributions of others should be clearly understood. The accountabilities and
responsibilities are then built into individuals’ performance measurements.

The same treatment can be given to the balance sheet, as illustrated in Figure
3.7. Of course, accountability for some of the balance sheet items will lie with
other process owners outside of the supply chain. For example, loans and long-
term debt will be the province of the financial function. Nonetheless, they will
all, ultimately, come under the control of one or more processes in the complete
enterprise process map. The ultimate responsibility of the managers of the
enterprise is, of course, to maximize the return for the shareholders and increase
the strength of their balance sheet.
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We now have a set of metrics against which the performance of each process
can be judged as investments are made in increasing maturity. The same prin-
ciples can and should be extended to nonfinancial key performance indicators
such as fill rates, on-time delivery, and customer satisfaction. The impact of
process changes can now be judged against the RONA performance of the
whole enterprise. Are we reducing cost or increasing revenue? Are we investing
in our balance sheet in a way that enhances our overall return on net assets?
Are we seeing the kinds of returns promised by those who advised investing
in supply chain efforts?

The task of establishing an internal supply chain and measuring its effec-
tiveness is well illustrated by work done with Zeneca Agrochemicals, now part
of Syngenta. The project piloted a new approach to supply chain management
in the company’s insecticide/fungicide suspended colloids business. Farmers
around the world use these products to guard their crops from infestations by

Figure 3.5. The P&L Account

1 Income

2 Turnover 1,000

3 Cost of Sales

4 Materials 459

5 Wages 213

6 Total (4 + 5)  -672

7 GROSS PROFIT (2 – 6) 328

8 Distribution

9 Marketing 25

10 Delivery Costs 26

11 Total (9 + 10) -51

12 Expenses

13 Rent/Lease 57

14 Insurance 4

15 Professional Fees 13

16 Utilities 15

17 Debt Write Off 13

19 Motor 34

20 Interest Charges 21

21 Depreciation 21

22 Total (13 to 21) -177

23 NET PROFIT BEFORE TAX (7 – 11 – 22) 100

£'000
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Figure 3.6. The Process-Based P&L Account

Key:    ✔   Accountable     ✽   Responsible

Plan Source Make Deliver Return

1 Income

2 Turnover ✔ ✽ ✽ ✽ ✽

3 Cost of Sales

4 Materials ✔ ✽

5 Wages ✔ ✔ ✔ ✔ ✔

6 Total (4 + 5)  

7 GROSS PROFIT (2 – 6) 

8 Distribution

9 Marketing ✔

10 Delivery Costs ✔ ✔ 

11 Total (9 + 10) 

12 Expenses

13 Rent/Lease ✔ ✔ ✔ ✔ ✔

14 Insurance ✔ ✔ ✔

15 Transport Costs ✽ ✔ ✔

16 Utilities ✔

17 Debt Write Off ✔ ✔

19 Interest Charges ✔

20 Obsolescence ✔ ✔

21 Depreciation ✔ ✽ ✽

22 Total (13 to 21) 

23 NET PROFIT BEFORE TAX (7 – 11 – 22)

insects or fungi. The product group was chosen because it formed one of more
than 20 self-contained horizontal businesses that were identified in a previous
study.

An early problem faced by the team members was getting their hands on
any important supply chain data. The difficulty that the team faced was that
most of the information in the business was closely guarded by the various
functions involved in the processing. There was no supply chain information
collected together to give an overview of what was happening to this whole
piece of the business. Creating a map of the end-to-end supply chain and
reaching to the root causes of the impediments eventually solved the problem.
We set about mapping the supply chain, the result of which is shown in Figure
3.8. Information was collected on:

� The flow of materials into the process, including lead time and volume
� The inventory before the process
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� The lead time through the process
� The utilization of the assets
� The value added during the process
� The outbound inventory, on its way to the next process in the chain

The next step was to create a RONA model for the value chain, as illustrated
below:

Sales 100
Gross margin 70
Less direct costs (20)

Figure 3.7. The Process-Based Balance Sheet

Key:    ✔   Accountable     ✽   Responsible
Plan Source Make Deliver Return

2003

£'000 £'000

1 Fixed Assets

2 Tangible Assets 200 ✔ ✽ ✽

3 Intangible Assets 50 ✽

4 Current Assets

5 Stock 150 ✔ ✽ ✽ ✽ ✽

6 Debtors 320 ✽ ✽ ✔

7 Cash Bank/In Hand 90 ✽ ✽ ✔

8 Total 560

9 Current Liabilities

10 Creditors/Suppliers 410 ✔ ✽

11 Loans/Bank 60 ✽

12 Total 470

13 Net Current Assets (8 – 12) 90

14 Total Assets (2 + 3 + 13) 340

15 Creditors

16 Amounts due after 1 year 25 ✽ ✽

17 Total Net Assets (13 – 16) 315

18 Capital & Reserves

19 Profit & Loss Account 305

20 Share Capital 10

21 Shareholders (19 + 20) 315
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Figure 3.8. Supply Chain Map
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Now any changes to the processes of planning the end-to-end supply chain,
including sourcing materials and scheduling production, could be judged abso-
lutely for their impact on costs or inventory and relatively in terms of their
impact on RONA. Local reporting became unnecessary and all decisions were
taken across functional boundaries, for the good of the whole supply chain.

EXTENDING THE CONCEPTS BEYOND
THE SINGLE ENTERPRISE

So far we have looked at a single enterprise, with its accounts and shareholders.
This will stand us in good stead in level 1 and level 2. When we get to level
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3 and beyond, we need to be able to judge the effectiveness of our investments
not only on our shareholders but also our value chain partners. RONA is still
a good measure, but there is another useful indicator — economic value added
(EVA), which factors in the cost of capital for the different players in the value
chain.

EVA is a measure of true financial performance, with particular emphasis
on the efficient use of capital, that corrects distortions caused by anomalies in
generally accepted accounting principles and takes account of the cost of all
capital invested in an enterprise, including equity. More than any other tradi-
tional financial measure, EVA provides the highest correlation between corpo-
rate performance and increase in shareholder value.

EVA will increase if one or all of the following strategies are adopted:

� Operating profits are grown without additional capital investment.
� New capital is invested in any and all projects that earn more than the

cost of capital.
� Capital is diverted from business assets that do not cover their cost of

investment.

EVA is calculated by multiplying the economic book value of a firm’s
capital by the difference between the return on capital (r) and the cost of capital
(c):

EVA = (r – c) × economic capital

For example, if:

� Operating profit is £1,000 (usually net operating profit after tax)
� Economic capital is £3,000
� Cost of capital is 20%

then,

� EVA = (£1,000/£3,000 – 20%) × £3,000
� EVA = (33.3% – 20%) × £3,000
� EVA = £400

EVA is a less intuitive measure than RONA, but becomes essential as we
look at whole value chains, where the players will almost certainly have dif-
ferent costs of capital. Investment funding opportunities can take different shapes
among companies with varying costs of funds. Now we can look at pan-enter-
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Figure 3.9. The Investment Process

prise processes and create what amounts to a value chain P&L account and
balance sheet, by adding up the P&L and balance sheets of the constituent parts.
The judgment on increasing overall performance can now be made using EVA
as the overarching value chain metric. Managing transactions in this environ-
ment is reasonably straightforward: cash flows from the final customer back
along the value chain. The major consideration is the profit taken by each
company at each stage.

Funding decisions are more complex, as shown in Figure 3.9. To maximize
value in the whole network, it is quite likely that an investment made by one
company, say Company A, results in value in a second, Company C, farther
down the network. Of course, the investments will be in improving the pro-
cesses that cross the boundaries between the partners. An investment in equip-
ment to improve the Make process in A may result in the reduction of material
costs for the Source process of C. Until the thinking of level 4 and 5 comes
into play, there are barriers to making this type of investment. There must be
trust between the value chain partners that value will be shared, and there needs
to be a mechanism in place to calculate the value and share it.

THE VALUE OF INCREASING PROCESS MATURITY

We now have the foundation for assessing the value of increasing process
maturity. Based on an analysis of 40 case studies, we asked the owner of each
case study to:
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� Select the processes that had been improved
� Assess the maturity level that each process had been moved from and

to
� Allocate the value created to the processes

The results are shown in Figures 3.10 through 3.13. Quite expectedly, we
discovered that there were bona fide savings associated across all levels in the
maturity model and for all of the leading indicators. Surprisingly, we could find
little hard information about the returns process — perhaps indicative of just
how recently this process has become important.

Doing a better job of planning showed the greatest return on inventory, as
the need for extra safety stocks was reduced and redundant inventories were
eliminated. Labor costs went down nicely, and customer service ratings in-
creased. Sourcing showed a wide range of advantages, as this core function
usually provides help throughout the maturity process. Substantial improve-
ments were found in four of the five major categories. Make was especially
beneficial in reducing inventory and labor costs, but had considerable impact
on customer service and lead time as well. Deliver showed a range of enhance-
ments, but our analysis here indicated that these are minimal ranges of potential
improvement. We expect more will develop as this part of the model continues
to mature.

Figure 3.10. Moving Up the Supply Chain Maturity Model: How Much Value Is
Created?
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Figure 3.12. Moving Up the Supply Chain Maturity Model: How Much Value Is
Created?

Figure 3.11. Moving Up the Supply Chain Maturity Model: How Much Value Is
Created?
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Figure 3.13. Moving Up the Supply Chain Maturity Model: How Much Value Is
Created?

Figure 3.14. Moving Up the Supply Chain Maturity Model: How Do You Rate Your
Own Company in Each Process? Where Would You Like to Be?
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SETTING THE AGENDA: CURRENT AND DESIRED LEVELS
OF PROCESS MATURITY

We now have all the tools we need to set the direction and priorities for
improving the maturity of the business processes. Figure 3.14 shows a simple
model used to illustrate the current and desired levels of process maturity.
Current levels are the province of each company’s management. The recent
surveys done by CSC and Supply Chain Management Review suggest that few
companies rate themselves much beyond level 3 in their current state of devel-
opment. The assessment of the desired levels of process maturity is driven by
a number of features, in particular:

� The value that can be driven out by investing in greater maturity
� Market pressures that demand levels of customer service
� Responsiveness that can only be achieved by more collaboration

Now we know where we are and the destination we want to achieve. Next
we need some view of costs and time scales. The technology maturity matrices
that were presented in Chapter 1 give part of the view of the likely costs and
time scales to achieve the desired levels of maturity. The additional costs are
those of the effort required to introduce the changes.

The process of analysis now enables us to establish a likely net contribution
of value from the increasing maturity of each process based on:

� Value created, from the process maturity transition matrix
� The likely cost of delivering the supporting technology, from the tech-

nology maturity value matrix

With the rough order-of-magnitude costs and benefits, we can establish a
supply chain process transformation program that is:

� Value based
� Prioritized
� Time based

THE IT DEPARTMENT NEEDS TO ASSUME
A NEW AND IMPORTANT ROLE

To support this advanced level of effort, another important transformation must
take place. The new view for members of the IT department is to move from
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being a cost center to being a strategic partner and help find and validate the
improvements. They must also help manage IT investments so that there is a
credible return on those investments. Finally, they need to help the firm respond
to actual market demands through the most effective knowledge transfer system.
This means that IT projects need to be aligned with business plans and goals
and not be stand-alone efforts. Using business process management systems, IT
must take the lead in developing the inter-enterprise knowledge sharing we have
been discussing.

CONCLUSIONS

Within the framework we have presented, it is possible to assign responsibility
for improvement and to track the enhancements directly to the P&L statement
and the balance sheet. Doing so requires establishing the criteria of importance
to be captured, roles and responsibilities for execution, and a tracking mecha-
nism that verifies the benefits achieved. We have outlined a procedure for
accomplishing these objectives. In the following chapters, we will further illus-
trate how actual benefits can be achieved through each level of the maturity
model. Actual case studies, supplemented with the enabling technology, will be
used to validate that what we have suggested is feasible.
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4
GETTING BEYOND
THE SUPPLY CHAIN
ROADBLOCKS

This chapter details the changes an enterprise must make as it moves from a
level 1 to level 2 position, and prepares itself for an advanced state of progress,
and the values that can be generated. In an area occupied by few businesses,
the enterprise gains control of its internal processes, segmenting the business
into meaningful end-to-end organizational slices. Business processes are finely
mapped, using state-of-the-art modeling tools, and the resultant models become
instantly deployable in the business. Inhibitors to change are inevitable, how-
ever, and the major ones will be described, along with suggestions for overcom-
ing them. Citing results from a recent survey conducted by CSC and Supply
Chain Management Review magazine, the authors explain how and why most
firms are bogged down in levels 2 and 3 of the five-level progression and what
it takes to move into the advanced levels of progress.

GETTING BEYOND THE SUPPLY CHAIN ROADBLOCKS

With a determination to not only pursue supply chain excellence but also to
reflect the results through meaningful financial improvements, the firm is pre-
pared to further consider its progress through the five levels of the supply chain
maturity model. Now we consider the changes that an enterprise must make as
it moves from an entry-level position and begins to ready itself for the advanced
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levels of supply chain management. With adequate attention directed to the
necessities of level 1, the firm can develop early savings, which can be traced
to the financial statements and used to fund later efforts. The requirements in
this part of the evolution are also essential for getting the firm ready for the
use of business process management (BPM) and BPM systems, the tools of
integration that will be applied across the value network that is eventually
created.

Critical to this first level is the need for the business to gain control of its
internal processes, so there is an adequate level of collaboration within the
company’s four walls. Then the total leverage of the business can be put to
use to gain maximum business advantages across an extended enterprise. Getting
the house in order so that the greatest overall network benefits are achieved
is one of the supply chain absolutes, a necessity for best success. Any chance
of optimizing the end-to-end business processes in the extended enterprise
begins inside the firm. That is an extremely elusive concept for some business
organizations.

Let us be clear about one point. Not every firm embraces supply chain
management as a necessary business initiative, nor do some organizations and
people accept the essential tenets of using collaboration and technology as the
enablers to gaining the advanced positions. We have encountered many people
in a number of industries where the existing business model and internal cul-
tures are so steeped in lack of trust and fierce independence — between business
units, functions, and parts of the hierarchy — that becoming prepared for supply
chain management and using BPM to reach advanced levels, with the help of
key external business allies, is virtually impossible. Content to apply time-
honored practices, for example, which dramatically limit information transfer
within the company and virtually exclude such transfer to external business
allies, these companies and their leaders constantly work on local optimization
efforts. Refusal to cooperate on projects that require the combining of resources
and focusing on the firm’s full leverage is another great inhibitor to progress.
Such attitudes and positions become the major problems to the advancement we
will discuss.

BEGIN WITH PROCESS CHANGES THAT ADD VALUE

As the firm does embark on its supply chain management journey, it invariably
initiates a search for immediate improvement to areas that offer financial gain.
To assist this effort, process maps are drawn detailing the important process for
whatever is defined as the end-to-end business. Most of these maps are devel-
oped on an individual business unit basis, which is very acceptable for early
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efforts. Using current modeling tools, as described by Poirier (2004), the firm
can move forward to implementing the enhancements in the areas of greatest
importance. The early gains confirm the potential of a supply chain effort, but
eventually lead to the need for cross-organizational collaboration.

This effort generally gets off to a good start, because of the potential benefits
that can be achieved. The secret is to make certain the major cultural inhibitors
are overcome, so the progress can continue to higher levels. As mentioned, the
survey conducted by CSC and Supply Chain Management Review verifies that
most firms do make early gains and can document financial gains, but get
bogged down in the middle of the effort. As the recommended steps are dis-
cussed, we will take care to point out the more salient inhibitors we have
encountered and the solutions that aid progress.

The general business approach taken is described in Figure 4.1. There we
see that the firm analyzes its business processes and begins an attempt to
improve those that have the greatest opportunity for short-term improvement
and financial impact. Building a business case for making such an effort is done
next as the firm attempts to improve both efficiency and effectiveness across
the highlighted processes. The important considerations must be oriented around
taking a process view of running the business, a step often missed in early
efforts. With a high-level plan established, the firm can then begin working on
process redesign and process automation, where appropriate.

Starting on the inside requires some basic understanding. To begin, the need
for collaboration, or the ability to work jointly with others or together, espe-
cially in an intellectual effort for the greater benefit of the overall business, is
crucial. Supply chain progress is not lacking because of an absence of tools,
brains, or effort. It lags in many firms because of a lack of cooperation between
parties that have the ability to help each other. Our advice is to begin by
selecting one of the more progressive business units or functions within the
business and build successful implementations, requiring some form of intra-

Figure 4.1. Approach to BPM in Supply Chain Management: Level 1 to Level 2
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enterprise cooperation. Then the firm can replicate the effort across more units
and functions and proceed up the maturity model.

FOLLOW THE THREE A’S APPROACH

As the focus intensifies on internal improvement or the movement from a
beginning state through level 1, there are several basics that require attention.
We refer to these basics as the “three A’s” — awareness, alignment, and action.
To begin, at the business level, some form of business audit or diagnostic is
appropriate to establish the opening position vis-à-vis the industry, best external
practices, or reliable benchmarking data and an idea of where the firm wants
to go with its improvement effort. With this information as background, an
awareness session should be conducted with the senior managers, to raise their
understanding of the potential value of supply chain as an improvement tool,
the importance of following a framework such as the SCOR® model or our
maturity model, and the financial improvement that can be added to their areas
of responsibility by progressing to higher levels of the maturity model. It is a
fatal mistake in supply chain efforts to assume that all senior managers under-
stand or are aware of the concepts, intentions, and necessary involvement behind
such efforts. The awareness session is extremely important to make certain
those leading the organization understand exactly what they are committing
themselves and the resources under their direction to accomplish.

The second important deliverable in this part of the effort will be gaining
the necessary alignment among these leaders around the supply chain vision and
the guiding framework. Expect that as this alignment is being sought, most
managers will be delivering endorsement for the effort, some of which is genu-
ine and some of which is cosmetic. We find during these early stages that
business unit and functional leaders generally can be broken down into two
classes: advocates and cynics. The advocates sense the potential advantages and
quickly endorse the supply chain effort. The cynics withhold actual endorsement
and implementation activity until they see results that verify the possibilities for
their areas of responsibility. A second session or part of the effort dedicated to
gaining overall alignment to the necessary framework and changes that will
occur is very important to eventual success.

When awareness of the values to be added through a concerted supply chain
effort is realized, and there is alignment around the framework, action plans,
and required business transformation, then we find most organizations are
prepared for action, and the necessary implementations begin to occur. These
simple steps have proven to be very valuable for those businesses making the
transition to higher levels of supply chain progress.
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MAKE THE TRANSITION THROUGH
FROM LEVEL 1 TO LEVEL 2

With commitment to advancement and greater success, the firm is then ready
for the establishment of a supply chain strategy, a process improvement pro-
gram, and a means of ensuring project management over the many initiatives
that invariably appear. Now the firm goes through an analysis of the processes
involved in the highest potential areas, to isolate specific process improvements
that have the greatest value — initially for the internal firm. An organizational
design follows this step, as someone must be selected to lead the supply chain
effort and a minimal staff put in place to help with the necessary intra-enterprise
initiatives.

Figure 4.2 can be used as a guide to making the transition from level 1 to
level 2. It describes how the as-is state in a critical process area is defined and
digitized, so an improvement effort can be launched and completed. The hy-
pothesis behind this approach is that the eventual value chain that is constructed
must move from one enterprise driving many process improvements for internal
benefit to common enhanced processes driving mutual benefits for many en-

Figure 4.2. Transition from Level 1 to 2: The Benefit Case

• Digitizing the “as is” – helped by the new BPM applications — bringing immediate benefits:
— Reduced lag time and duplication of effort
— Actual operations analyzed and measured, yielding improvement opportunities
— Improved processes through redesign
— Increased control and monitoring
— Business rules enforced for optimum operating conditions

• P&L benefits:
— Increased productivity through task management:

• Less error-prone process execution
• Faster process deployment
• Reduced order processing costs
• Fewer mistakes, expedited orders, emergency freight costs

— Manufacturing labor costs down through less disrupted manufacturing
— Reduced material costs:

• Lower wastage
• Better scheduling of inbound freight

— Reduced information technology costs:
• Avoid replacing or upgrading legacy systems

• Balance sheet benefits:
— Reduced inventory

• Key performance indicators:
— Shorter and more accurate lead times as planning is synchronized with order promising
— Delivery available-to-promise during order taking



84 Business Process Management Applied

terprises. As the figure explains, the firm begins to digitize the current condi-
tions in key processes, especially those that can be enhanced with BPM tools.
With this information, the profit and loss benefits are isolated in terms mean-
ingful to the firm, such as increased productivity, lower manufacturing costs,
less material usage or waste, and a reduction of information technology (IT)
costs (or other factors pertinent to the particular business). Balance sheet items
also receive attention, including any potential reductions to inventory and car-
rying costs. An output from this effort should also include any key performance
indicators that serve to measure and document the improvements being made.
The essence of the effort is to construct a benefit case for moving forward, with
at least some order-of-magnitude understanding of the values that can be added.

Figure 4.3 is a visualization of the state we are proposing, where business
constituents, internally and externally, are collaborating to make, for example,
one engineering change to a process, which drives many other valuable engi-
neering changes to affected processes. The collaboration starts with internal
cooperation between functions and departments, but it quickly escalates to
getting the help of many members of the extended enterprise in order to come
close to optimized conditions. This technique begins with an awareness of what
is being proposed. We define collaboration as working jointly in a business

Figure 4.3. Collaboration Across the Value Chain: One Enterprise Launches a
“Cascade” of Processes to Suppliers
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environment with other parties in an intellectual manner, intended to provide
greater knowledge and understanding for the participants, so they might find
optimized operating conditions across the total enterprise. Bear in mind that
collaboration used to be as simple as walking around a corner with the help of
a guide. Now the corner could be anywhere in the world, and in today’s com-
plex business environments, there are plenty of new corners.

THERE ARE SIX DOMAINS OF CHANGE

In essence, the move from level 1 to level 2 becomes a move from a functional
organization to a process-based organization, with all the advantages that brings
— shared performance targets, free flow of information, reduced lead times and
inventory, and better customer service. There are six aspects inherent in such
a change:

� Process changes — Redesigns or reengineering of those processes that
are deemed to have importance for a particular business unit, and es-
pecially those processes that could add value for multiple parts of the
firm if improved.

� Organizational changes — Establishment of a serious supply chain
group, which will guide further progress, and the connections necessary
with enabling technology (the link with the IT group) and members of
the business units expecting added value from the supply chain effort.

� Changes to the location of work — Necessary internal modifications
so operations can be brought as close to optimized conditions as pos-
sible. Elimination of manual processing in favor of error-free electronic
transmissions will facilitate such changes.

� Changes to the data needed to support the new ways of working —
This effort begins with identification of what information/knowledge is
essential to the improvement effort and moves to alterations that speed
the transmission to the point of need, with impeccable accuracy.

� New IT applications — A critical step that must apply technology as
an enabler to the improved processes and not revolve around selection
of software packages that have nebulous value across the organization.

� New technologies — Consideration of the values to be gained and the
application of BPM tools are especially important in this domain, as the
firm decides how to collaborate internally and externally to add value
across the end-to-end processes and select the most appropriate technol-
ogy for itself and its closest business allies.
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In any reorganization, these domains of change must be considered, and
those responsible for the process of change must take them into account. Moving
from level 1 to level 2 will undoubtedly require changes to processes and
organization and involve changes to other domains as well.

SEGMENTING THE ORGANIZATION INTO
ITS HORIZONTAL COMPONENTS

So how does this phase of the effort progress? Step 1 is to identify the horizontal
components of the organization, using a technique called supply chain mapping.
By mapping the product flows and assets used, self-contained product families
can be identified. These families will form the basis of the new organization
structure.

Figure 4.4 shows 1 of 20 maps drawn by Clarks Shoes, one of England’s
largest shoe manufacturers, during an exercise to reengineer its global supply
chain operations. Each map proved to be a self-contained business within the
overall business. The products in each map used a unique set of assets and thus
could be managed in isolation from other product families. In this way, the firm
identified the organizational components of its new business model.

With the elements of the new organizational structure identified, the busi-
ness can establish the key metrics that govern each product family — a mixture
of financial and nonfinancial measures. Nonfinancial measures include such
elements as:

� Lead time
� On-time delivery and fill rate
� Customer service measurements
� Sales forecast accuracy
� Stock record accuracy

The financial measures are, of course, the profit and loss account and bal-
ance sheet for the product family, together with the return on net assets (RONA)
calculation that becomes possible. Figure 4.5 shows the product family “dash-
board” that became the governing reference for changes at Clarks. In this case,
the firm decided to segment its business by sectors and major product lines. The
key performance indicators were then arrayed against each major sector so that
performance could be easily monitored across the internal organization. Similar
dashboards could be constructed for other firms in other industries with the
pertinent metrics.
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Another essential organizational change in moving from level 1 to level 2
is the breaking down of the old functional silos, and creation of new horizontal
structures, with the ability to manage all aspects of the product family: range
selection, sourcing, manufacture, storage, delivery, and sales. Figure 4.6 depicts
the kind of transition being suggested. To effect real collaboration within a
business organization, the best practices attained by various business units or
functions must be shared across the firm, resulting in at least optimized internal
processing. The four key roles in the new horizontal organization are:

� Product family owner — A determination of who holds responsibility
for the processes associated with each particular product within the
portfolio

� Process owner — A further determination of who is responsible for the
key process steps across the end-to-end value chain associated with the
individual products

� Skill owner — Identification of those people who possess the necessary
skills to reengineer the processes involved and collaborate with other
parties to bring the enhanced processes as close to optimization as
possible

� Channel to market owner — An often overlooked role, in which the
people necessary to assure the efficient delivery of products and services
are identified and their channels to market explicitly identified, so that
optimized conditions can again be pursued

The key role in this new business order is product family owner. This is the
person(s) responsible to the enterprise for maximizing the RONA in the product
family — by deploying the best processes and skills (the old functions now

Figure 4.6. The Organizational Changes
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become servants to the process organization) and by collaborating with other
product family owners to maximize the effective use of shared channels to
market.

STARTING THE PROCESS OF CHANGE

With this background awareness, the firm can start to design the way it wants
the business to work — the new processes and supporting information technol-
ogy — with a set of metrics to judge the impact of the changes, not just on each
function but across the whole product family supply chain. No two companies
approach these changes in the same way, but the effects of moving from level
1 to level 2 are marked and produce similar results. We will look at each of
the major processes in turn, beginning with Plan.

PLAN

The Plan process is perhaps the one that shows the most marked change from
level 1 to level 2. This is the first step along the integrated supply chain, as
functions begin to plan their activities jointly.

Figure 4.7 reminds us of the change in maturity. Specific functions and
business units, with few integrated processes, carry out demand and supply
planning at level 1 internally. Production plans and inventory plans, for ex-
ample, would be carried out plant by plant — based on local forecasts of
demand and buffered at each stage by inventory. Often, purchasing decisions
would be taken on the basis of local purchasing performance measures (least

Figure 4.7. Plan Process Maturity
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unit cost, for example), with little consideration of the impact of that decision
on the overall performance of the internal supply chain.

Level 2 shows a marked difference. Now the upstream activities are planned
against the same demand forecasts as those produced through the downstream-
side, customer-facing activities. Inventory is planned strategically across the
whole chain, balancing holding costs against usability and lead time. Ideally,
inventory would be held as far upstream as possible, because that makes it most
flexible in its end use, and as far downstream as possible to meet customer lead
time targets. Somewhere in the middle is a balance point at which RONA is
maximized.

CASE ILLUSTRATION: ZENECA AGROCHEMICALS

To illustrate the possibilities, consider the example of Zeneca Agrochemicals,
now part of Syngenta. After an exercise that identified 22 major self-contained
product families, the insecticide/fungicide suspended colloids family was taken
as a pilot. This product family is comprised of 5 active chemicals which, in turn,
are made into 20 different formulations (different insecticides and fungicides)
and ultimately 100 different market-pack combinations for sale to farmers in
35 countries around the world. The product family was manufactured in two
stages: (1) active ingredient manufacture and formulation and (2) filling and
packing. Manufacture took place in two U.K. and one European plant, with
active manufacture near Edinburgh and formulation, filling, and packing in the
southeast U.K. and in Belgium. Each plant was traditionally planned based on
local performance measures of plant utilization. Inventory of active ingredients,
once created upstream, was shipped to the downstream plant and therefore had
no adverse effect on the upstream plant’s measures.

The initial product family study gave the improvement team an end-to-end
supply chain map similar to the Clarks example. The other tool the team devised
was a simple spreadsheet model showing the RONA in the chain, as illustrated
in Figure 4.8. This was both a performance measurement tool to determine if
RONA was going up or down and an enablement tool that helped to set pri-
orities between some of the improvement options. For example, the team could
evaluate different batch size rules and resultant changeover costs and stock
levels. The RONA model was used to determine which choices led to maximum
RONA.

This new approach led to an initial view of the profitability of the products
in the overall supply chain relative to the assets that they actually consume. It
was, of course, not the only performance measure used, but it was certainly a
key one and one of the most innovative.
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The other measures used included:

� Delivery due date performance — The difference between actual and
promised dates

� Availability from the different stock points — The reliability of ship-
ping from each source

� Adherence to manufacturing schedules, and the percentage of time that
schedules were kept

The improvement process began with an agreement on customer service
targets for the end of the chain. These targets were for each market and for each
type of product and customer within the market. To set goals for the supply
chain, a customer service mission was needed, which was:

� Specific — Precision about which products will be available from stock
and which can be manufactured to order

� Measurable — Targets, which customers will accept, for the availabil-
ity of products from stock and the lead time for making to order

� Seasonal — For this type of very seasonal product, different mission
statements were needed for the period of peak sales and the dead season

The customer service mission was then used to drive the activities of each
stage of the supply chain. This part of the effort began by looking at the way
in which the downstream plant fed products to the selling companies. By going
back to the basic sales data, the plants’ ability to fulfill the end customer needs
was assessed. This was different than the batched requirements that the plants
would normally see coming through from the selling companies, driven by the

Figure 4.8. Zeneca Case Study: RONA

Sales 100
Gross margin 70
Less direct costs (20)
Less indirect costs (15)
RONA contribution 35

Fixed assets 30
Stocks 50
Debtors 35
Creditors (25)
Assets employed 90

RONA % 39%
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existing distribution resource planning system. For each major part of each
plant, the team established:

� Its capacity, based on labor and machine availability and manufacturing
capacities

� The load imposed on the plant by the base sales, taking into account
batch sizes, changeover times, and target lead times

The picture that was painted, however, did not seem to match the full plant
conditions that the factories were experiencing. The reason for this was the fact
that the planning process currently in place was being driven by people who
believed their job was to fill the plant with orders. The conclusions reached from
this work were that:

� Plant capacity could match demand from the selling companies within
the week that those sales will be made, with no exceptions.

� The selling companies could work on reduced lead times and small
buffer stocks.

� There was no need for a seasonal stock build ahead of the selling
companies’ peak selling seasons.

The first large impact of planning across plants was a major revelation about
ability to serve the customer with far less inventory than had ever been achieved
before. This was measured on the RONA model, so that the financial impact
was plain for all to see. Figure 4.9 shows the impact on RONA of reducing

Figure 4.9. Using the RONA Model

With
inventory

Baseline reduction

Sales 100 100
Gross margin 70 70
Less direct costs (20) (13)
Less indirect costs (15) (15)
RONA contribution 35 42

Fixed assets 30 30
Stocks 50 44
Debtors 35 35
Creditors (25) (25)
Total assets employed 90 84

RONA % 39% 50%
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inventory. Not only did inventory fall, but direct costs incurred also fell, despite
a small increase in changeover costs in the active plant — more than compen-
sated for by lower storage, waste, and financing costs.

The next piece of work looked at the upstream plant and the way it fed the
downstream plant. As is common in the chemicals and pharmaceuticals indus-
tries, capital expenditure had been focused over a number of years on matching
the available capacity with the total requirements in the year. This balance
between fixed capital and working capital is not necessarily accomplished with
optimal results. The team looked at the balance again, using sales at the end
of the supply chain instead of batched demand.

The upstream processes were de-bottlenecked, by managing changeovers in
a more effective way. This change entailed some capital investment. It allowed
the team to move away from steady manufacture, in large batches sometimes
running for many weeks, toward short cycle manufacture, responsive to demand
in the rest of the chain. This change minimized the necessary stock build.

The team came up with preconceived ideas about what process changes
would and would not be allowed. The most significant of these concepts was
the belief that the board would not approve the capital expenditure needed to
de-bottleneck part of the active ingredient plant, at a cost of perhaps £500,000.
This disbelief was put aside by using the RONA model, which showed that the
payback from the investment would be cash positive throughout the effort and
would also have a positive impact on both the inventory and RONA in the
supply chain.

Inventory could now be managed across the whole supply chain, taking
account of the capacities and lead times throughout the linked processes. The
right levels of raw materials, upstream intermediate materials, and finished
goods could be held in the right balance and adjusted as the seasonal demand
changed. The overall level was reduced dramatically, resulting in a much leaner,
more responsive supply chain. Local initiatives were put into the context of the
whole chain to avoid double-counting stock and capacity buffers. Once again,
planning across the stages in the internal supply chain made a dramatic differ-
ence in the way the operations were perceived, with a huge positive impact on
RONA for the product family.

OTHER IMPACTS FROM THE CHANGE DOMAINS

Returning to the six domains of change, this exercise resulted in changes in all
six! The business processes were changed fundamentally, as was the organiza-
tion and the way its performance was measured. The organization now had a
product family owner, and reporting lines were changed to reflect this step. The
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major players in the product family had performance goals linked to the overall
chain, not just their local plant. Location was affected, because decisions would
be made for the whole chain, instead of locally at any one plant. Finally, the
data, applications, and technology used to manage the product family changed,
as the learning was built into the implementation of SAP R/3. Most importantly,
the RONA for the whole chain increased dramatically, as shown in Figure 4.10.

OVERCOMING THE OBSTACLES

So what gets in the way of planning across the supply chain in this manner?
The first major issue is the existing organization and its traditional cultural
imperatives. Reporting lines into the old functional organization get in the way
of pan-supply-chain thinking. Putting together a change team, with a group
target that cuts across all existing reporting lines, requires careful selling to the
existing management, to achieve alignment toward execution. At Zeneca, at no
time during the exercise did that present any problem at all. Everyone was kept
fully aware of what we were doing and what the team’s objectives were, and
this was sufficient to free up the operation.

The second issue is that most of the information in the level 1 business is
held by function. There is no supply chain information collected together to give
an overview of what is happening to this whole piece of the business. Supply
chain maps help to overcome this, presenting information in an organized way
that people can readily understand, challenge, and work with. The initial reac-
tion to a supply chain map is often disbelief. Never having seen a picture of

Figure 4.10. Performance Measurement
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an entire supply chain laid out like this, there is often a reluctance to accept
that there is that much inventory and the lead times are as long as the map
indicates!

Often, the first stage of the process of improvement is to go back into all
the numbers represented on the map and confirm that they really are accurate.
The more they are poked, the more robust the numbers prove to be — and so
we move from disbelief to acceptance! The more there is acceptance, the greater
the alignment behind the necessary process changes and business transforma-
tion will be.

SOURCE

Moving Source from level 1 to level 2 is a similar exercise in pan-supply-chain
thinking. Again, the key is to run the Source process for the good of the whole
chain, not just the local performance of the purchasing department or a particu-
lar business unit. Level 1 sourcing is characterized by such issues as a tactical
focus on price, fragmented spending, a decentralized procurement organization,
lack of knowledge for spend categorization, and minimal authority within the
procurement organization.

With a pan-supply-chain view, Source can begin to manage commodities
across the enterprise, unlocking economies of scale. This is often coupled with
a rationalization of the supplier base, so that more time can be devoted to
negotiations with individual suppliers, already beginning to look beyond level
2, to level 3 collaboration. The characteristics now change toward a focus on
total cost, the organization becoming a hybrid decentralized/centralized model,
an increasing knowledge of spend categorization throughout the organization,
and a move toward achieving some level of authority within the procurement
organization.

Boeing, following its acquisition of Rockwell and McDonnell Douglas,
formed a shared services group to manage $3.5 billion of nonproduction pur-
chases. A global e-procurement system to establish compliance was a feature
of this effort. Airbus is another example from the world of aerospace. Airbus
was created from a consortium of companies from four European countries. In
2004, it produced and delivered more commercial aircraft than any other com-
pany, including Boeing. It is currently developing the world’s largest passenger
aircraft, the A380, due in service in 2006. In order to maintain its current
competitor advantage, it targeted a significant reduction in the total cost of
production. Key to achieving this intention is the effectiveness with which it
manages its suppliers. The Airbus Sup@irworld program and a single supplier
database and set of interfaces are a key part of this effort. In particular, Airbus
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now has consolidated spend reporting and management across all the operating
areas and geographies. This includes a single supplier quality signoff, a single
approach to monitoring supplier performance, and a consistent set of contract
terms. When the scale and complexity of Airbus are considered, this is a massive
achievement, in moving from a much-dispersed level 1 to a well-consolidated
level 2, and will undoubtedly result in lower cost and better service from the
supply base.

MAKE, DELIVER, AND RETURN

A similar story unfolds as we look at the other key processes, as they move from
level 1 to level 2. In each case, we see the traditional isolation of functional
organization, driven by local performance measurement, giving way to activi-
ties planned and executed in the full recognition of the impact they have on the
rest of the enterprise. This often benefits the traditional function more than
people would admit, as they are asked to give up what they often see as the
“right way to do things” or “the way it’s always been done.”

One of the most powerful measures in manufacturing has been utilization
— whether manpower or machine. It has taken decades and the concerted
efforts of many leading thinkers to replace this metric with more effective
measures such as schedule adherence. Of course, many now see the fallacy of
working assets even when there is no demand for their output — it just results
in inventory sitting in the system. But the old logic is still seductive!

Take the example of a U.K.-based automotive components manufacturer. It
had installed a new material requirements planning (MRP) system and pro-
cesses to provide sales forecasts for procurement and production. Success was
monitored by the level of finished goods inventory and on-time dispatches.
Unfortunately, inventory was higher than it had ever been, and the dispatch
success rate was falling behind dramatically. What went wrong? Analysis soon
revealed that the business had two distinct components — one that provided a
service to in-country customers, with regular, relatively small orders, and an-
other that provided infrequent, large replenishment orders to overseas agents.
As these order streams were for the same products, the sales forecasts, provided
in good faith by the sales department, always overestimated the regular demand
— causing stock levels to rise. But, of course, there was never enough stock
to cover one of the larger orders — so stock-outs resulted, the regular customers
were starved of stock, and the overseas order was late.

The underlying cause of the problem was level 1 thinking — sales providing
the forecast it thought manufacturing wanted, manufacturing trying to second-
guess the actual demand and playing catch-up to sort out the delivery shortages
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at the last minute, and the warehouse showing poor dispatch performance at the
end of the internal supply chain.

Moving the whole situation to level 2 produced the right results and required
changes in the way processes worked across the three functions involved. The
company carried out a detailed root cause analysis of stock, the pattern of recent
sales, and the processes employed. The two separate demand patterns were
recognized through a reclassification of products and customer service goals.
Manufacturing lead times and minimum batch sizes were rebalanced to suit the
market demands that were now recognized. Most importantly, the business
processes for forecasting, production planning, and dispatch were redesigned
and the effects reflected in a reimplementation of the MRP planning tools. The
company realized an increase in product availability in one of its two major
product groups from 62% to 96% with no increase in stock and in the second
an increase from 86% to 96% while reducing stock by 34%. This situation
provides one more impressive result for a change in thinking from level 1 to
level 2.

MANAGE PRODUCT

The final process areas to consider in the context of the transition from level
1 to level 2 are the Manage Product processes. In the same way as the supply
chain at level 1 is managed functionally, so are the management of the product
portfolio and the design and introduction of new and modified products run in
silos. The design tools and product data are typically the province of the en-
gineering department. There is little organized discussion between functions
about the merits and requirements of a modification, so sales forecasts become
unreliable, manufacturing is always a revision behind and hit with increasing
levels of rework, and the sales department spends much of its time apologizing.

Maybe this condition is a little overstated, but when the processes work to
maximum, the impact on performance is significant. In a recent project with
British Aerospace to look at the management of engineering changes for the
Typhoon Eurofighter, the reorganization of the business processes for change
management resulted in an 80% reduction in the cycle time for manufacturing-
required design changes and 50% for product design changes. Data errors were
reduced by more than 80%.

The co-location of multidiscipline teams in design studios, at companies like
Thales, RACAL, and Strachen & Henshaw, has seen significant paybacks:
project budgets reduced by 20%, material costs reduced by 10%, product changes
reduced by 50%, management overhead reduced by 50%, and increased pro-
ductivity leading to up to 15% less staff required. The changes have all been
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made within the walls of the organization — combining the knowledge of
design engineers, production experts, customer-savvy salespeople, and procure-
ment specialists — to create a powerful internal set of processes, which benefits
not only the company but also its customers and suppliers.

CONCLUSIONS

Companies are now adopting the ideas behind making supply progress more
freely — but there is still a long way to go. The successes are still outweighed
for many by the inhibitors of traditional thinking:

� Functionally oriented organizations — So that problems rarely can be
tackled at root cause, which often may be elsewhere in the organization

� Local performance measures — Which reinforce the functional orga-
nization: “I’m doing okay; my performance measures tell me so!”

� Lack of effective process thinking — So that processes stop at the
functional boundaries, adding time and cost

Results from a recent survey conducted by CSC and Supply Chain Manage-
ment Review magazine bear this out. Most companies at level 1 do not leverage
scale across the entire enterprise. Content to find savings on a functional or
business-unit basis, they adopt a stovepipe mentality that sees no advantage in
centralizing any function or sharing any supply chain improvements. Collabo-
ration between functions or business units is resisted. Communication systems
to facilitate processing throughout the organization are nonexistent. And, of
course, without seeing the true benefits of moving away from level 1, the
investment in time and people is too much — so these companies stay where
they are, and sweat the functional assets and struggle in a world where others
are moving on.

There are two saving graces. First, the authors have put a range of values
on the transition from level 1 to level 2. In a survey of over 40 case studies,
the results of which are summarized in Figure 4.11, significant gains were
recorded through process improvements in the five SCOR® processes. They
were measured against five key metrics:

� Inventory — Impressive reductions of up to 85% in inventory levels
were made, with the major process driver being Plan, where 50 to 80%
of inventory was eliminated.

� Labor costs — Again, Plan was the major process to contribute labor
reductions of up to 35% in the processes concerned.



100 Business Process Management Applied

� Material costs — Taking Source to level 2 unlocked between 5 and
10% of material cost.

� Customer service — The first of two nonfinancial measures, it was
improved by as much as 60%.

� Lead time — The second nonfinancial measure, it saw gains of up to
80%, through the Make and Deliver processes.

So the true benefits of increasing process maturity are measurable and can
and are being used to justify the investments to move from level 1 to level 2.
Processes can now be finely mapped, using state-of-the-art modeling tools, and
the resultant models become instantly deployable in the business. It is no longer
a problem to make the process changes necessary to achieve level 2. We will
expand on this as our story unfolds through the higher levels in the following
chapters.

Figure 4.11. Moving Up the Supply Chain Maturity Model from Level 1 to Level 2
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5
MOVING EFFECTIVELY
TO ADVANCED LEVELS
OF PROGRESS

As the business firm overcomes the pitfalls encountered in the early levels of
its supply chain progress and has its internal house in order, in terms of its
ability to develop and share best processing electronically and on an intra-
enterprise basis, the transition to higher levels can occur. Now the firm moves,
with the help of a few carefully selected business allies, into an extended
enterprise or network environment, in search of higher orders of improvement,
which can bring additional benefits/values to all participants. Mattel, Inc. found
higher values in its network, when that toy maker used the Internet with the help
of designers and licensees to collaborate on new product design. The firm
moved design on-line so that virtual models of new products could be trans-
ferred electronically, instead of through the usual manual system. Development
time was reduced by 20%. By digitizing and automating the transfer of infor-
mation between Mattel and its licensees, the company found that approvals
could be accomplished in 5 five weeks, instead of the normal 14.

Unfortunately, the idea of network collaboration does not come easily for
most organizations, nor does the technical means to facilitate such cooperation.
Indeed, the concept of creating greater value through an intelligent value net-
work can be elusive. In today’s business environment, selling value is an ex-
tremely difficult job, as there are few people who understand the idea or will
expend resources to develop these values. Those willing to do so generally
reside at high levels in a few firms and are opposed by an army of others with
an incentive to continuously cut costs and save money, generally at the expense



102 Business Process Management Applied

of willing suppliers. It takes a strong-willed business leader, and supportive
supply chain managers with the help of information technology, to forge ahead
in the face of such obstacles. Lockheed Martin pushed forward in this area and
linked 80 of its major global suppliers into a network for designing and building
a new stealth fighter plane. As part of a $225 billion project, the firm is linking
a global network with real-time access so the key suppliers can work simulta-
neously with other global partners. The expected savings could reach $250
million over the ten-year life of the project.

COLLABORATION IS BEGINNING TO
DEMONSTRATE ITS VALUE

We can see that in spite of the reluctance to work with external business
partners, collaboration can and does occur, as the firm moves through its maturity
model. Figure 5.1 corresponds to the five levels of that model and describes the
usual transition that takes place. Beginning in the inform level, there are a series
of one-way communications set up, primarily to handle design changes, to enter
data through an electronic data interchange system, and to process electronic
funds transfer. In the interact level, the firm breaks down its internal resistance
to cooperation and begins to carefully exchange data important to optimizing
across the full organization with a select group of business allies, often on a
pilot or experimental basis.

As the chasm to level 3 is crossed, the firm enters the transact area and
begins conducting business with some of its external partners on an electronic
basis, usually by linking some part of its planning system with selected business
allies. Further progress becomes difficult, for the reasons cited, particularly the
reluctance to share information externally. Fortunately, some firms prove the
value by making customers, suppliers, and distributors a part of their supply
chain effort, providing services to each other as another means of reaching
optimum conditions across the end-to-end network that forms. In the fifth level,
a community environment is achieved, where the linked firms fully utilize a
collaborative business/operating model for interaction, with elements of
customization, personalization, and community building appearing.

While many firms resist this type of progression, a growing body of evi-
dence shows that more value is generated as enterprises overcome their normal
proclivity not to collaborate and do share vital information outside of the four
walls defining the firm’s business. Examples where business allies, such as
Tesco and Nestlé or Procter & Gamble and Wal-Mart, share database informa-
tion on consumer trends and current market conditions to improve the results
from special sales events form one such basis.
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CASE EXAMPLES ILLUSTRATE THE POTENTIAL

BMW, the German automaker, offers a specific case example. This firm has
been hard at work on a project to move part of its manufacturing to a “build-
to-order” or customized system. The idea is to make most cars in Europe in that
fashion, and up to 30% of the cars sold in the United States, without incurring
extra cost. The secret? Linking dealerships (orders) with the factories (manu-
facture) and suppliers (raw material and parts). Customers are provided more
options, with a third of the normal delivery time, while the company slashes
the cost of overstocking. “Instead of choosing from a pool of dealer-purchased

Figure 5.1. Understanding Levels of Collaboration
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cars, buyers now can design their own Bimmer — from 350 model variations,
90 exterior colors, and 170 interior trims. To give customers this luxury, BMW
overhauled its entire network, from sales systems to distribution software.”
After a customer selects his or her options, the dealer enters the order and
receives a precise delivery date in five seconds. The data on the car are relayed
to suppliers that ship the components in sequence. “The cars arrive 11 to 12
days later, one-third the time it took before the online system was in place”
(Edmundson, 2003, p. 94).

Boeing’s announcement that Japanese suppliers will design more than one-
third of its 7E7 airplane offers another example. In this case, Boeing is departing
from its traditional approach, in which the company carefully guarded its tech-
niques for designing and mass-producing commercial jetliners. The idea was
driven by Boeing’s desire to cut construction costs and the time to bring the
plane into use. Under the new scheme, external business partners will not only
design a substantial part of the new model, but will build up to 65% of the 7E7.
The business allies chosen include Mitsubishi, Kawasaki, and Fuji in Japan;
Alenia Aircraft of Italy; and Vought Aircraft Industries of Dallas, Texas. Cen-
tral to these moves is the new Boeing objective of “moving as much costs and
risks off the books as it can,” according to Richard Aboulafia, aerospace analyst
at the Teal Group (Acohido, 2003, p. 2B).

Other examples span a variety of industries. As Tony Kontzer reports in
Information Week (2003), “No one needs to sell Tim Swan on the benefits of
collaboration. As global IT product manager for Barclays Global Investors, the
asset-management unit of Barclays plc, Swan has deployed team-collaboration
software to speed everything from contract management to deal flow.” When
the firm responds to customer requests for proposals, employees are able to
“access previous proposals as well as set up online workspaces and tap into
subject experts.” The result is faster proposal generation and a higher possibility
of gaining new business.

Using electronic collaboration is common practice within the four walls of
Barclays, and Swan intends to extend its use across the firm’s external network,
into the area he calls “the virtual space between [Barclays’] external and internal
firewalls.” The model being employed is one that blends applications ranging
from instant messaging to knowledge management, to introduce a “new breed
of collaboration software and a new level of communication.” The idea is to
allow real-time interaction for employees handling information that can change
in a matter of minutes. The most sophisticated companies, Kontzer reports,
“want to imbed presence awareness — the ability to detect the online status of
others on the network — throughout their networks, so employees can find
available experts without looking away from their screens” (Kontzer, 2003, pp.
29–30).
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Whirlpool found the value of collaboration when it commercialized a series
of innovative products — appliances and storage systems for garages, dubbed
the Gladiator line. To meet stringent standards set on cost and time to commer-
cialization, the Whirlpool team charged with the development and introduction
bypassed the traditional internal design and manufacturing system and outsourced
the manufacturing of everything except the appliances. The Gladiator team
worked with suppliers that were new to the company, in one case sourcing
“tooling from a supplier that delivered it at one-third the cost and one-third the
time of the company’s current suppliers. Similarly, the team utilized the design
capabilities of several suppliers in order to save time” (Andrew and Sirkin,
2003, p. 83).

RESULTS ARE SIGNIFICANT

The careful sharing of data and knowledge, previously considered proprietary
or even sacrosanct, opens the way for the firm to work its relationships with
the most important and immediate supply chain neighbors — customers, dis-
tributors, and suppliers — to find other hidden values within the extended
enterprise. Organizations willing to take the necessary steps with selected business
allies can reasonably expect to achieve the following results:

� Shorter lead times and cycle times, often reduced by as much as 40 to
50%

� Better, more accurate order entry and tracking, requiring far less
reconciliation

� On-line visibility of raw materials, work in process, and finished goods
across the end-to-end supply chain — with the ability to divert goods
in transit

� Less need for inventory and safety stocks, coupled with an increase in
inventory turns by as much as four to five times

� Lower warehousing and transportation costs, resulting in a 5 to 10%
reduction in freight bills

� New revenue opportunities, often in nontraditional areas
� A reduction in general, selling, and administrative costs in the range of

5 to 10%

Using business process management (BPM) technology to facilitate this
careful sharing and to find the savings cited introduces a new avenue for process
improvement, typically at the point where most businesses are faced with di-
minishing returns from their supply chain efforts.
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This chapter explores who should manage supply chain processes to gain
higher value and how, once the firm has captured and deployed those most
important internal process improvements for mutual success. The approach to
be used is illustrated in Figure 5.2. As the firm truly moves from level 2 to level
3, the concept of sharing knowledge in a trusting atmosphere with a select group
of business allies becomes the key ingredient to discovering all of the hidden
values that have so far eluded the relationships, some of which have endured
for scores of years.

Collaboration and technology are applied as the external cultural barriers are
subdued and together businesses improve processes and infrastructure in par-
allel, as they seek the best possible cycle times for process execution, and the
means to generate new revenues, and better utilize collective assets, ensuring
that the best-able company performs the key process steps. Business process
transformation occurs then in an atmosphere where key customers and suppliers
are contributing directly to the process improvements that enhance performance
across the extended enterprise.

BUSINESS PROCESS MANAGEMENT BECOMES
THE KEY ENABLER AT THIS LEVEL

It is essential, as we describe how new values can be created and shared in level
3 and beyond efforts, that the reader appreciate that there must be an electronic
means of transferring data and knowledge between the collaborating businesses.
Until recently, such transfer was limited by the unwillingness of businesses to
share data externally and because of the disparate systems in which the knowl-
edge was stored, inhibiting easy access or transfer. BPM and business process
management systems (BPMS) enter this scenario, as firms find the value of
sharing previously secret information and analyzing the data and trends together

Figure 5.2. Approach to BPM in Supply Chain: Level 2 to Level 3
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to define new business propositions. Connecting enterprise-wide resource plan-
ning systems in a way that allows the participating firms to extract valuable
information, without violating security issues, becomes the breakthrough tech-
nique for building a network response to market and customer needs.

Business agility develops as more than an interesting concept in this level,
when BPM creates the opportunity to quickly and accurately share information
between firms of any size, on a variety of subjects, and align these firms with
business objectives. Document transfer moves from days to seconds, trade
settlements are reduced from 5 days to an hour, build-to-order products are
completed in 24 hours rather than 5 to 6 weeks, and call center inquiries are
satisfied in 10 seconds instead of hours. These are just a few of the new
capabilities brought on as the firm moves to the advanced levels of supply chain
management and enhances its ability to communicate with selected business
allies in an electronic environment, through the use of BPM technologies.

IMPORTANT ISSUES MUST BE ADDRESSED

To get started, the firm begins to decide with whom it wants to collaborate. This
decision is approached slowly and carefully, as sharing information with a
business ally, which in turn uses that knowledge for its own purposes or turns
it over to a competitor, is the swiftest way to kill any external collaboration
effort. We suggest the selection of one or two key suppliers and one or two key
customers, where a pilot operation can be established to prove the validity of
the concepts being tested. A business unit led by a visionary with a desire to
become one of the first businesses in an industry to reach level 4 or beyond
is a good candidate for such an effort. This leader should form a small guiding
council, staffed with key internal members and a few volunteers from the
supplier or customer. This council then plots the processes involved in the
relationship and begins an effort to redesign the end-to-end system, bringing
best possible practices to each important step.

This council will generally get off to a good start, discovering there are ways
in which the most advanced organization can benefit from the learning of others,
in areas often neglected in the typical supply chain improvement efforts. One
firm, for example, may be particularly skilled at warehouse management, while
another has strong abilities in planning and scheduling or order management.
The sharing, on-line and in real time, of what can benefit both parties tends to
bubble to the surface, as the council establishes teams to ferret out better
techniques and practices. Sharing knowledge accurately and electronically be-
comes a central ingredient in this collaboration, and a new level of savings is
generally found.
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Among the questions and issues that will surface, which require attention
by subgroups, are the following:

� Where are the components of information that can be shared, without
violating security concerns, which can enhance the network’s ability to
provide better solutions to customers and enhance the processes desig-
nated for improvement?

� How can BPM tools be leveraged to enhance the strategic plan or the
firm’s business model (e.g., to develop new and better offerings into the
market in shorter time cycles and with a greater probability of success)?

� How can BPMS be applied to retrieve components of knowledge that
will help customize processes to achieve higher level benefits, in terms
of flexibility, response time, and individual customer needs?

� How can an extended extranet, or “supernet,” be established between
the key business allies to transfer critical information through a visible
pipeline of data transfer?

� How can this supernet be used to combine the possibilities introduced
through B2B and B2C portals, public and private auctions, specific
customer applications, order fulfillment service, and so forth?

In the new business environment, virtually every firm is engaged in some
form of extended enterprise system, often in a multiplicity of such systems.
Under these conditions, it is imperative that the fundamental business processes
are handled as effectively as possible and that the linked business allies are
working in a coordinated manner to deliver the highest level of satisfaction to
the end customer or consumer. We see no way to accomplish that objective
without a modern, state-of-the-art communications system. BPM has emerged
as the tool set for delivering the most effective technology-enabled business
processes. It essentially becomes an issue of finding the way to be a part of such
collaborative network systems or losing ground to more enabled competitors.

Through a BPMS, a firm can find the means to operate its business in a more
effective manner. For an explanation of the central ideas and basic elements,
see The Networked Supply Chain (Poirier et al., 2004). The process steps across
the extended enterprise can be defined and integrated in a seamless manner,
allowing the participants to determine which entity is best able to perform the
actual process. Then, using specific business rules, agreed to by the players, the
processes can be optimized and monitored and managed by the appropriate
BPMS. The traditional monolithic methodology, in which a single platform or
software provider is used for all applications, is replaced by an explicit and
layered model, which we will describe. Process flow is controlled in accordance
with the accepted business rules, and better products and services are delivered
to the customers.
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BUSINESS PROCESS MANAGEMENT SYSTEMS
UNLOCK THE REAL BENEFITS FOR THE SUPPLY CHAIN

Supply chain processes (along with other business processes) can be analyzed
in the context of the organization’s strategic imperatives and evaluated from the
perspective of both strategic importance and complexity and dynamism. Figure
5.3 shows a typical analysis:

� The strategic importance dimension relates to how crucial that process
is in achieving the organization’s competitive strategy. The higher the
rating, the more influence the process has on achieving the strategic
imperative.

� Complexity is a measure of the number of steps and/or participants in
the process with reference to the number of organizational or depart-
mental boundaries the process crosses. The greater the number, the more
complex the process.

� Dynamism is a measure of the frequency of changes to the process that
the organization would ideally want.

� The complexity and dynamism axis is an aggregation of these two
factors.

The key strategic processes are those in which an enterprise would:

� Invest most management time and resources
� Reorganize around, to minimize handoffs and make the processes flow

most efficiently

Figure 5.3. Understanding Processes
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� Retain as core to its success and which should remain in-house at all
costs

The processes of least strategic importance are those that may be considered
for alternative sourcing. The processes to the left of the chart are those that
would typically be delivered through packaged solutions. Those in the middle
of the chart would be delivered through work flow and/or rules engines. The
most complex and dynamic processes, to the right of the chart, will, in the short
term, largely remain manual.

An examination of the current and desired future states of the cross-enter-
prise processes reveals where the key opportunities lie and shows the prime
targets for joint investment. Figure 5.4 shows a typical mapping. The current
and future state mapping carried out under this approach also provides the
organization with a number of other benefits:

� Provides a more scientific and mathematical, rather than emotional or
“intuitive,” approach to change in any domain. Our experience shows
that this is particularly true in the technology and organizational do-
mains, where often many projects are spawned with indeterminate busi-
ness value.

Figure 5.4. Mapping Current and Future State Processes
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� Provides a way to drive the transformation plan — process by process
— that maximizes business value and minimizes the delivery time for
the organization’s strategic imperatives.

The next stage is to link the current condition to the future state. In our
experience, the mapping of existing processes to their future state is one of the
most powerful drivers in determining the priorities for process transformation.
The example in Figure 5.4, from a recent client project, shows a typical map-
ping. Many of the legacy processes prove to be overly complex and receive too
little management attention compared to their strategic importance. The map
immediately shows the priorities for process transformation:

� Investing in processes according to their strategic importance will en-
sure the greatest return in that investment.

� Eliminating unnecessary process complexity and dynamism will maxi-
mize people’s productivity and reduce both the time to execute and the
number of errors that occur.

BARRIERS — AND WHAT TO DO ABOUT THEM

In a survey, Forrester (2002) asked respondents what is dragging down supply
chain performance. The highest response, 46% of interviewees, cited difficulties
in getting processes and people adjusted to changes (see Figure 5.5). The survey
quotes several companies:

� “Internally, we lack a common view of demand because our customer
service group is separate from our supply chain organization” (construc-
tion company).

� “None of our apps — except our transportation system — can extend
to partners, so we still rely on phone/fax/email” (healthcare company).

� “Implementing SAP’s SCM apps involves tremendous business process
changes and major employee training efforts” (chemicals company).

Clearly, the two key barriers to successful supply chain improvement are the
ability to link processes through the organization and, beyond that, to link
processes to suppliers and customers to enable real collaboration.

So what do we need to do to overcome the barriers and make the leap over
the wall from level 2 to level 3? The authors believe that the activity falls into
four broad areas:
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� At the business level, there must be a willingness at the highest level
to drive collaboration both within the company and across the company
boundaries.

� At the process level, the company must be willing to develop processes
in a conscious effort to align them with its strategy. A process strategy
is needed, which will, in turn, drive many other strategies in the business
— organization, applications, data, and technology.

� At the organizational level, the organization must be designed to make
the most strategic processes as effective as possible. Thus, organiza-
tional boundaries will change so that strategic processes have as few
handoffs as possible.

� Applications, data, and technology must also be aligned to support the
strategic processes, within and across the organization.

MAKING THE TRANSITION TO LEVEL 3:
THE BUSINESS LEVEL

Given the willingness of the senior management of the company to embark on
the level 3 stage of the journey and a firm foundation of level 2 in place, the
next step is to open the discussion with key suppliers and customers. We say
key suppliers and customers because the discussions and effort needed to make
real progress are not insignificant. Therefore, choose the partners that also have
a willingness to explore the possibilities for finding greater value together, and
limit the discussion to those where you believe the biggest value proposition
lies.

Figure 5.5. Forrester Survey Results (Source: Forrester Research, Inc., December
2002)
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The conversations with the chosen partners should include the examination
of all aspects of the customer/supplier relationship, including technical, trans-
actional, procurement, and logistics, along with product, information, and cash
flows. Based on this type of analysis, begin looking for the hidden values across
the full supply chain network that connects the customer and its supplier to the
final consumers.

The real breakthrough comes when you can create win-win solutions that
make more money for both firms. By defining specific opportunities for action,
chartering improvement teams, defining success for them, and developing per-
formance measures to track team performance, the value between the enter-
prises can be unlocked.

MAKING THE TRANSITION TO LEVEL 3:
THE PROCESS LEVEL

By capturing and analyzing the inter-company processes, to identify those with
the greatest strategic importance for both companies, the most profitable areas
for investments can be isolated and prepared for improvement. It is clearly not
possible to work on all processes; a degree of prioritization is vital. Typically,
the processes we see being put at the top of the list are procurement based:
auctions, catalogue-based inquiries, transaction automation, and, increasingly,
checking schedules to ensure that an order can be fulfilled on time, in full.

More advanced tools for BPM, such as Intalio’s tool set, will become an
essential part of the level 3 company’s tool kit. If processes on both sides of
the inter-company gap are automated and made to comply with the same pro-
cess protocols, then making them talk to each other will be relatively simple.

TRANSITION FROM LEVEL 2 TO LEVEL 3: ORGANIZATION

The organization of a process-based company will start to reflect the process
priorities adopted. Departmental boundaries will move, and managers’ roles and
responsibilities will change, to minimize the disruption to the efficient and
effective execution of the company’s strategic processes. The authors are al-
ready seeing the impact of this in the early adopters.

For the level 3 company, the inter-company processes will be seen as having
increasing importance. Organization will change to make the interfacing pro-
cesses as effective as possible. There will be a few critical points of contact,
well-defined data structures, effective problem resolution routines, and, above
all, a clear view of the value added by making these arrangements.
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As Gartner recently said: “Enterprises should begin to take advantage of
explicitly defined processes. By 2005 at least 90% of large enterprises will have
BPM in their enterprise nervous systems (0.9 probability). Enterprises that
continue to hard-code all flow control, or insist on manual process steps and
do not incorporate BPM’s benefits, will lose out to competitors that adopt BPM”
(Harris, 2004).

TRANSITION FROM LEVEL 2 TO LEVEL 3:
APPLICATIONS, DATA, AND TECHNOLOGY

It is a curious condition that this trio is left to the last in the list. For many years,
applications have been the starting point for investment and business improve-
ment efforts. Latest trends, supported by our recent supply chain survey, show
that this is no longer the case. Fewer companies are investing in applications.
Rather, they are investing in making those they already have work properly and
filling in the gaps — driven increasingly by the need to make processes work
more effectively. So it is that the processes that drive the improvements and the
role of applications become one of supporting the processes. In the authors’
experience, up to 85% of any company’s portfolio of IT projects are canceled
or redirected once the correct process focus can be identified.

TRANSITION FROM LEVEL 2 TO LEVEL 3: THE BENEFIT CASE

With many companies striving to reach level 3, there must be a benefit case.
As we have seen, some companies still do not believe in this principle. The
authors firmly believe in, and have seen, the benefits of collaboration “across
the enterprise boundary,” from business unit to business unit or company to
company. Technology has removed many of the barriers, for example, to true
collaborative planning, forecasting, and replenishment (CPFR). The benefits
come in many guises:

� Revenue improvement (+5 to 15%)
� Resulting from reduced out-of-stocks and improved category

management
� Cost reduction (15 to 30%)

� For example, automotive manufacturers cut the cost per car by
$5,000 through better collaboration between consumers, suppliers,
and other partners (CSC automotive industry survey, 2001)
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� Inventory reduction (25 to 50%)
� Improved forecasting to replenishment between manufacturers and

distributors, resulting in up to 25% lower inventory carrying costs
� Dynamic resource allocation among contract manufacturers and

logistics carriers, resulting in 30% lower work-in-progress invento-
ries (Aberdeen Group, 2002)

� Improved customer service levels
� Reduced cycle times (increased cycle turns), resulting from im-

proved scheduling and planning
� A 15% increase in fulfillment levels and customer satisfaction,

resulting from committing to viable schedules based on reliable
available-to-promise, capable-to-promise, and internal profitable-
to-promise data and up-to-date resource capabilities (Aberdeen
Group, 2002)

� Improved return on technology investment
� Investments in traditional supply chain planning can be extended to

external trading partners with minimal new investment
� Improved trading relationships

� CPFR partners make commitment to measuring and sharing finan-
cial benefits

The results of the authors’ survey of over 40 case studies for the transition
from level 2 to level 3 are summarized in Figure 5.6. Again, significant gains
were recorded though process improvements in the five SCOR® processes.
While the overall percentage savings recorded were, in some cases, not as great
as those for the level 1 to level 2 transition, when you consider that these new
savings were built on top of savings already banked, the case looks impressive.

GENERAL MOTORS SHOWS THE WAY

As an illustration of how a firm can move successfully into level 3 and beyond,
consider what happened at a venerable organization called General Motors, after
chief information officer Ralph Szygenda was brought in to help GM regain
some of its preeminence in engineering and car styling by “better applying and
integrating information technology.” As reported in Supply Chain Management
Review, the first phase of the effort was launched in 1997, to improve the
vehicle development process. There were two subparts to the initiative: reengineer
design processes and implement time- and effort-saving IT. As progress was
made, GM further realized that it really needed to embark on a supply-chain-
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wide effort, extending much of the effort to suppliers willing to collaborate
electronically. The results have been dramatic: a 70% reduction in product
development cycle time and more than $1 billion in savings. As Szygenda
reported, “Broadening the vehicle development initiative to include our external
partners was always in the back of our minds” (Gutmann, 2003, p. 35).

When GM began its work on the vehicle development process, it formed
teams to look at key design processes, to find how it could make them better
and leaner. Concurrently, the teams looked at what IT could do to enable the
improvements. This is a very typical step in the maturity process, as collabo-
ration and technology are used to reach the higher levels of progress. The
company started by asking tier one and further upstream suppliers to identify
the problems with the existing design process. When this step is taken, most
firms find there is a lot more that could be accomplished with existing processes
than normally believed. GM used these conversations to identify three main
areas of concern: batch processes that needed to be more interactive, a balance
between security and accessibility, and improvements to the integration of sup-
pliers and the transmission of data in a way that would not disrupt business
processes.

Design files were synchronized with suppliers, ensuring that all parties were
working from the same information. Instead of exchanging design tapes back
and forth, an electronic solution was introduced to do direct computer-aided

Figure 5.6. Moving Up the Supply Chain Maturity Model from Level 2 to Level 3
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design (CAD) and computer-aided-manufacturing (CAM) exchanges. A com-
mon technology backbone was used to integrate disparate technology solutions
and systems, “while providing one common source of up-to-date information
related to a product” (Gutmann, 2003, p. 38). This move led to the adoption
of one common CAD/CAM system at all GM locations and joint ventures
across the world. A product data management system was also installed at that
time.

In 1999, GM began connecting its suppliers to the common technology
backbone through its virtual private network and its supplier portal, Supply
Power. Through this technique, GM increased its suppliers’ “access to business
and technical systems such as project schedules, engineering change requests,
technical specifications, test requirements, and quality controls. Tier one sup-
pliers focused on keeping the design changes lean, passing on needed process
improvements to their suppliers. Today, GM is able to integrate and update [its]
bigger suppliers’ CAD creations on a daily basis. For smaller suppliers, that
information is updated weekly.” Security and access to information are balanced
by providing “different layers of visibility to different suppliers” (Gutmann,
2003, p. 36). At the end of 2002, GM had 1,000 suppliers in North America
and 1,000 suppliers in Europe integrated into this new system.

In 2001, the scope was expanded to include external suppliers for such
downstream processes as tooling, manufacturing engineering, and manufactur-
ing. A tooling supplier can now download design files right after the design/
styling phase, allowing it to begin its work earlier in the process. This assistance
is offered through GM’s product development portal, eliminating a previously
heavily manually intensive set of processes. This feature allows GM to share
facility and process design with its “most trusted suppliers,” which in turn
“accelerates the assembly design process” (Gutmann, 2003, p. 38). The result
has been a reduction in product development process time from 60 months in
1996 to 18 months in 2003, a dramatic example of how collaboration will work,
especially when enabled with the correct technology.

HARLEY-DAVIDSON’S EFFORT PAYS OFF

Some firms draw on knowledge and make it available electronically, as part of
an effort to bring enterprise efficiencies to their business allies. Harley-Davidson
took three years to develop and introduce its H-D Supplier Network. Companies
making everything from valves and gears to pedals and clamps can enter this
site and see production forecasts, account status, and two-dimensional drawings
of parts. Suppliers can also submit shipment notices and receive inventory
replenishment alerts, much faster and at less cost than previously. This portal
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eliminates the expense of an electronic data interchange system and reduces the
time spent on such interactions from the typical 45 minutes to less than 15
minutes. “Nearly 300 of Harley’s 695 parts suppliers now log on to applications
through this supplier portal” (Sullivan, 2004, p. 47).

Known for its leading-edge practices, Harley has worked hard with its key
suppliers to develop systems and methods that benefit both parties. Through the
portal, which is provided to large and small firms, suppliers can manage payables
and receivables so closely that a company can get paid within seven days of
submitting an electronic invoice. On the other side, using a single material
resource planning system, Harley provides its suppliers with the kind of infor-
mation that leads to better handling of schedule changes, improved responsive-
ness to the unexpected, better planned capacity, and improved delivery perfor-
mance. The parts centers, known inside Harley as Materials Velocity Centers,
are a key component of this portal access. Requirements for the several manu-
facturing sites and the headquarters operation are coordinated so that a single
reliable message is relayed to those needing to know what is actually happening,
a key in any advanced-state supply chain communication network.

CONCLUSIONS

Moving effectively to advanced levels of supply chain progress is not an easy
task, but the results are well worth the effort. A compelling amount of evidence
is showing that the returns on effort can result in five to eight points of new
profit for the participants. The cultural barriers and indifferent thinking that
inhibit this progress must be overcome. This is accomplished best by establish-
ing test or pilots with willing and forward-thinking business leader who want
their business unit to be at the forefront of what advanced supply chain man-
agement can provide. As we go further, we will begin to elaborate on how BPM
and BPMS become crucial ingredients for attaining the highest level of progress
that makes sense for the business and its markets.
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6
ACHIEVING
DOMINANCE AT
THE HIGHER LEVELS
OF PROGRESS

We are now entering the rarified area of supply chain management, the most
important part of the progression. When a business, usually a nucleus firm or
channel master, completes its internal work and drives with its network partners
into level 4, an area is entered where market dominance can be achieved. It is
in this level that members of a supply chain network begin applying a variety
of collaborative tools to create end-to-end visibility into the key threads of what
has become a total value chain or networked enterprise. The conditions of this
progress are won at a price. Investment decisions are made in conjunction with
the desires and needs of value chain partners, and the processes — especially
those of a financial nature — must reflect the appropriate conditions of sensible
investment with adequate return on investments. Process flexibility is a key in
this level of enterprise interaction across multiple networks.

RESULTS PROPEL A FIRM AND ITS BUSINESS ALLIES
TO HIGHER PERFORMANCE

In what becomes a co-managed value chain, the overarching focus is brought
to value propositions for the business customer and end consumers that cannot
be matched by competitors. Seamless electronic linkages are pervasive, carrying
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the kind of data and knowledge that cannot be garnered from any other business
network. Business process management (BPM) initiatives are present here, as
they become a high-priority item for those companies that desire to use BPM
to share vital business information, particularly from their enterprise resource
planning (ERP) systems, and find the next level of improvement. The dual
purposes are to increase operational performance and maximize the return on
the total assets employed in the extended enterprise. Businesses that have learned
the value of trust between a few carefully selected business allies use BPM tools
here, to evaluate and optimize their joint business processes and to eventually
create and nurture their competitive advantage against slower and less able
networks.

An example of the kind of progress that can be made is given by beer and
alcohol manufacturer Diageo plc. In a move aimed at increasing revenues, this
firm determined that North American network partners should not run out of
its popular Guinness beer. The firm decided to go through a supply chain
improvement effort that would include sharing of “real-time sales and replen-
ishment data with distributors.” The motive was to encourage these distributors
to work harder at sales and less at generating redundant analyses and worrying
over missing inventories. With the help of Manugistics Group, Inc. and that
company’s collaborative planning, forecasting, and replenishment software, the
firm linked its distributors into manufacturing sites in Ireland, the Caribbean,
and Africa. The system helps Diageo “combine weekly data from sales, on-hand
inventory, and distributors’ receipts with promotional information to generate
detailed forecasts that are automatically sent via a Web application to 120
distributors, which represent 80% of Guinness’ business.” (Bacheldor, 2003, p.
57).

With this information delivered on a timely basis, a real form of collabo-
ration can take place. Differences resulting from interpretation of the forecasts
can be resolved electronically, and when agreement is reached, the accepted
numbers can be loaded into a replenishment system that creates inventory levels
and sales. Diageo “expects to save up to $1.1 million in inventory reduction,
and reap some $600,000 in logistics benefits, with sales being boosted by 1%”
(Bacheldor, 2003, p. 57).

The ultimate objective of BPM and business process management systems
(BPMS) in this level becomes the capability to connect business firms and
important functions within those firms in order to gain a distinctive advantage
in the eyes of the most important customers and consumers. From sourcing to
customer care, BPM is used by multiple organizations to transfer crucial busi-
ness knowledge and enhance those processes of greatest importance first to the
supply chain constituents involved and then to the intended customer base.
Better coordination, shorter cycle times, errorless transactions, and optimized
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process conditions become the metrics of importance in this level of progress.
Ultimately, the business allies find the means to increase operational perfor-
mance and further develop their competitive advantage.

ADVANCED SUPPLY CHAIN MANAGEMENT REQUIRES
A COORDINATED PLAN AND ENABLING TECHNOLOGY

As a firm and its most trusted and closest business allies prepare to enter this
fourth level of the maturity model, they realize that a solid plan of attack is
necessary for success. It is not enough just to link firms that have completed
their internal homework and begun to work with external partners. There must
be a coordinated effort aimed at optimized conditions across the extended
enterprise and a willingness to share the vital knowledge that leads to differ-
entiating processes. Advanced supply chain management, therefore, cannot be
accomplished without a clear roadmap that identifies where the network is
headed and how the participants can measure the progress made and show the
results on the financial statements.

A series of obstacles will be encountered as this planning begins. First, there
will be the natural resistance to sharing valuable data over any electronic sys-
tem. This problem is dealt with by an early agreement on what can and will
be shared, what will be kept protected and proprietary within the various busi-
nesses systems, and what security features will protect the data that are not to
be shared at all. Second, some of the participants will view the sharing of
knowledge as valuable, but will balk at the work necessary to bring BPMS to
their existing methodology as they lack the understanding of the values or
perceive the application as too difficult to accomplish.

Since all of the key players must be involved in network connectivity, time
should be spent to train, if necessary, and to develop the capability of all
constituents to participate in the data sharing. Key to this is the identification
and, if necessary, simplification of the interfacing processes. We strongly advise
the establishment of diagnostic labs or demonstration labs to discuss, explain,
and show the potential values to be added from such data sharing. These labs
serve the dual purpose of explaining what activities the participants will be
pursuing, while allowing them to test their hypotheses and get a feel for the end
results. In Chapter 9, we will explain how the participants can go further and
simulate the changed processes that result from the knowledge sharing, before
investing too heavily in execution.

Third, initially there will be poor understanding of how to deploy the tools
and methods, resulting in poor definition of what the early gains might be and
delays in execution. Once again, time spent on clarifying the roadmap and
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establishing a set of driving metrics will aid immensely in getting the necessary
buy-in and provision of key resources to move forward. Fourth, there will be
some confusion regarding the central purposes, especially as some participants
view BPM as a means to drive automation and eliminate personnel, rather than
the route to process optimization and the best possible customer satisfaction.

Each of these complications can be defeated through an adequate plan for
BPM deployment and a roadmap that defines the resolution of fundamental
business issues plaguing each of the network members. While most of the
solutions will derive from interactive discussions and planning between the
participants, as will be described shortly, several software suppliers can add
value in this part of the effort and could play a role in development of the plan.
As mentioned, Manugistics was very helpful to Diageo.

Fuego, Inc. offers another example. This firm provides “templates for more
than 60 sets of processes across the financial-services, insurance, manufactur-
ing, and telecommunications industries.” Pegasystems, Inc. has “rolled out a
series of process templates that accelerate deployment by automating common
back-office processes while letting companies manage exceptions” (Greenfield
et al., 2004, p. 68).

For our purposes, we have selected Yantra as a service provider to follow,
as we use its experiences and cases studies to document what can be done across
enterprises and to establish the kinds of improvements that can be deployed and
the type of savings to be found after the effort is completed. Yantra has head-
quarters in Tewksbury, Massachusetts and has a proven track record with such
firms as Best Buy, Allders Department Store, Rockport, Target, and US Transcom.
Its extensive suite of applications runs the gamut of supply chain needs, from
distributed order management and flow through provisioning to synchronized
fulfillment and reverse logistics. As we develop our deeper analysis into the
final levels of the maturity model and the best use of the SCOR® model, we
will use Yantra as an example to bring a sense of reality to what can and does
happen.

PROVIDING ADDED VALUE FOR CELLSTAR

We begin with a case involving Yantra, as a provider of software for systems
integration, and CellStar, a provider of value-adding logistics and distribution
services for the wireless communication industry, headquartered in Dallas, Texas.
CellStar was once a part of Motorola, responsible for the packaging and delivery
of handheld telephones to a wide variety of industrial and consumer markets.
At the time of this case, the firm was independent and competing for business
in the U.S. wireless market. This market was typified by a leveling of the
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handset growth curve and had become an industry increasingly viewed as offering
a commoditized set of products.

CellStar, as a major provider of packaging and distribution services for such
products, found itself in a situation in 2002 where it was competing to be a high-
value strategic partner in a business environment characterized as a race for
competitive advantage. CellStar’s financial position was not robust, and the firm
was finding it very difficult to generate cash in this business environment, where
it was competing with other distributors such as Ingram Micro and Avnet;
contract manufacturers like Flextronics and Solectron; with transportation ser-
vice providers UPS, FedEx, and USPS; and third-party logistics providers Menlo
and Innotrac.

The company had an ERP system, but it had an inherent problem that limited
CellStar in its market ambitions, which included expansion of its customer base.
The problem revolved around its ERP system having been designed as a “sys-
tem of record” for a single enterprise process. As such, the firm was unable to
compete for business where real-time order, inventory, and shipment visibility
across the logistics service network was a requirement. XML messaging could
be used to extend its ERP reach, but only for one-to-one processes between
customer and provider. This condition created a reconciliation nightmare for
inventory tracking and offered no support for processes that extended beyond
arm’s reach. As a result, the company had a high cost structure to support any
many-to-many processes. Coordination of orders for product, service, installa-
tion, provisioning, and delivery was a serious challenge. The firm was simply
not able to meet core requirements of new opportunities or respond adequately
to new business opportunities beyond wireless applications.

The business situation, which brought these conditions to a point needing
resolution and led to the resultant improvement, occurred when CellStar faced
an opportunity to provide Alltel, Cingular, and Sprint PCS with outsourced call
center, fulfillment and returns services. The initial offering was to cover up-
grade and replacement fulfillment of all equipment requests. Typical of today’s
complex delivery environment, the basic requirement was to support a virtual
and extended enterprise business model, from carrier stores and individual
customers through call centers, fulfillment sites, repair sites, and final product
disposition. The chosen provider, CellStar was told, would need to deal with
complex process rules, based on customer preferences and product availability
in multiple inventories. Time to market was a key metric that had to be reduced
or the company would lose the opportunity.

It became a joint sales opportunity for CellStar and its selected business ally,
Yantra. CellStar was to provide the seamless end-to-end delivery system with
the necessary process improvements, including fail-safe electronic linkage. Yantra
would introduce mechanisms that would improve the capability of the ERP
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system and link it with suppliers and customers. The software and systems
company would also provide a business-rules-driven fulfillment and returns
engine, with rapid integration into CellStar’s business processes and systems.
Together, they would introduce the necessary visibility into the key threads in
the new system, as well as provide event monitoring and early notification of
any systemic problems.

Through the partnering that was to occur, CellStar believed it could provide
an unmatched value proposition for the potential business customers and even-
tual consumers. The potential increase to CellStar revenue was estimated to be
$33 million by 2004. The business allies began by drawing process maps of the
end-to-end system that was to be enhanced and preparing a business case foun-
dation for the eventual actions. Figure 6.1 describes this foundation, which used
the project summary to establish the need for a program, dubbed Gatekeeper,
which would provide the required systems and ERP extensions. The new pro-
cesses would be aimed at wireless carriers and meet their need for complex
logistics services, while introducing a “converting pipeline” that included ca-
pability to handle all fulfillment services and reverse logistics (a key element
in the offering). Among the operational impacts, the system would control on-
hand inventory and reduce selling, general, and administrative (SG&A) costs.

The firms viewed the work as process improvement that would progress
through a multiphase deployment, as described in Figure 6.2. Business capa-

Figure 6.1. Business Case Foundation
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bilities would be matched with market opportunities in a timed manner, starting
with the immediate needs and progressing to an advantaged future state. In a
complementary fashion, Figure 6.3 shows value assessment steps that were
included to make certain the enhanced processing would meet the predeter-
mined objectives. Note the targeted capabilities demonstration in the middle of
this analytical progression.

Particular attention was given to the proposed reverse logistics pipeline,
described by one of the process maps, depicted in Figure 6.4. Bringing special
capabilities in this important process step helped distinguish the final offering
in the eyes of the wireless customers. Through the Gatekeeper program, Yantra
provided a total call center and equipment fulfillment solution, with the ability
to link into suppliers and customers for necessary information. One unexpected
benefit of this solution was that the refurbished units in the replacements mix
increased from 20% to 38%, which helped to meet the large demand backlog.
The overall intention was to create a distinctive advantage for CellStar, using
technology as a strategic asset, which was accomplished and helped the firm
expand its sales effort into other business areas.

The partnering that took place has been a success, as the new capabilities
met or exceeded the intended objectives. CellStar introduced its new offering
under the banner name “Omnigistics.” It was presented as a set of solutions that
provided depth and breadth to a customer’s logistics strategy, turning the supply
chain into a competitive advantage. The suite included forward logistics, with
procurement and inventory management, order processing and reporting, fulfill-
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Capabilities

Phase II Future Phases

CellStar
Returns

Complex
Fulfillment

Supply Chain
Optimization

and
Complex

Collaboration

Carriers
Wireless OEMs

Consumer
Direct

Agents/Master
Agents

Carriers
Technology

Retailers
OEMS &

Distributors
Insurance

Replacement

Cable
DSL

Satellite
Wi-Fi

Not Yet
Defined Nor

in Scope

Figure 6.2. Deployment Assumptions: Work Should Progress Through Multiphase
Deployment
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ment, and delivery. It also included reverse logistics, with returns, repair and
refurbishment, disposition, and redistribution. Figure 6.5 illustrates some of the
results of the effort. Stratascope, another business ally of Yantra, was used to
prepare an “Investment Value Analyzer.” The figure shows that the project
summary included a five-year projection of the total cost of ownership and the
revenue to be generated. Combined with lower SG&A costs, the impact to net
cash benefits was very impressive.

THE ROADMAP BEGINS WITH PLAYER CONSOLIDATION

Collaboration as a business technique, particularly one to help a firm and its
business allies progress into advanced supply chain management, has been
widely discussed, with very mixed reviews, not all of which match the advan-
tages described in the preceding case. While we acknowledge the difficulties
in getting companies to truly cooperate with one another, we have found a small
number of firms that have been able to achieve good results by working with
a very limited number of very trusted business associates to reach higher per-
formance. Michael Bauer, Director of CSC Lean Enterprise, has been very
helpful in this research, and we will use much of his expertise as we outline
how leaders accomplish the task.

The first step in that process is to discover why collaboration breaks down
and to prepare a methodology that will work. We find that most of the problems
occur because processes are often duplicated across an enterprise system, and
the players refuse to leverage the best techniques, tools, and systems, preferring
instead to support their own system, even when it is less effective for network
purposes. At other times, the traditional linkages rely too much on technology,
especially commercial off-the-shelf software and not co-developed enabling
systems, oriented around BPMS and the particular needs of the network.

With an understanding of the need to conquer these essentially cultural
inhibitions and to use collaboration effectively, the next move is to consolidate
the critical processes, regardless of the number, into a single enterprise process,
leveraging the best player at each step. Figure 6.6 is a pictorial illustration for
achieving this condition, as the key players bring their expertise to bear on the
overall system rather than steadfastly advocating their own solutions and sys-
tems. Across whatever represents the extended enterprise, the search is for the
best processes, regardless of which firm is the originator.

As this search progresses, the players realize there must be a passage through
five levels of cooperation, similar to the five levels of the maturity model.
Through Figure 6.7, which was presented previously as Figure 5.1, Bauer ex-
plains what is being considered. In the early levels of the relationship, the firms
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work on informing and begin a sharing process that includes working together
on design changes, electronic data interchanges, and electronic transfer of funds.
As the interacting increases, they begin exchanging data on such things as new
design introductions and how substitute materials can be used. In the transact
level, the allies are conducting business in a fundamental but collaborative
manner, including order entry and fulfillment, expediting to meet demands, and
reporting on exceptions and returns.

In the fourth level, which is now being considered, the partners work on
delivering, to the targeted customers and consumers, making the key players a
part of the overall business effort. Now the provision of services includes joint
diagnostics, review of reports, collaborative design and engineering, and joint
inventory management. Visibility into the end-to-end systems becomes an
essential element in this latter part of the effort. In the highest level, a commu-
nity effort has appeared, and the players fully utilize their co-developed business
and operating model to cross-company interactions and to personalize the so-
lutions being brought to the targeted customers/consumers.

Figure 6.8 presents a small list of the companies that have successfully made
their way through the progression, with the help of trusted allies, and the results
that were achieved. Although these cases are mostly involved with early types

Figure 6.6. The N:1 Advantage©: Consolidation Rather Than Linkage (©Supply
Chain Innovations, LLC)
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Figure 6.7. Understanding Levels of Collaboration (Source: Michael Bauer)
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of collaborative effort (the design and introduction of new products and ser-
vices), the magnitude of the improvements stands to illustrate what can be
accomplished when firms bring their best and brightest together to enhance
what they do together.

FIVE STEPS OUTLINE THE COLLABORATIVE PROCESS

With a determination to reap the benefits of collaboration and enhancement of
the processing through technology, Bauer recommends a five-step process:
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� Agree on the principles supporting the collaboration — Without an
understanding that the purpose is to seek higher level benefits for all
participants, one or more parties are going to withdraw at some point
in the effort to find the best enterprise processing. A simple single-page
listing of the principles and the metrics that will be improved generally
suffices to satisfy this requirement.

� Establish a governance model to oversee the expenditure of time
and resources — There must be an illustration of how the mutual effort
is going to be conducted, managed, and implemented.

� Validate the internal processes — As we have stated, progress to
maturity starts inside the four walls, and when the house is in order, it
can expand externally.

� Consolidate processes — Across a platform that moves from the in-
dividual company intranets to the network extranet, there needs to be
guidance on how the efforts of the network will be consolidated for best
results and how to transform the enterprise to an industry-dominant
position.

� Transform the enterprise — With the purposes clear, the roadmap in
hand, and an understanding of what is in the effort for all the key
players, the stage is set for a major transformation effort that establishes
the network as the one to beat in any industry.

Figure 6.8. Manufacturing Companies That Made an Impact Through Collaboration
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Step 1: Agree on Principles

As the collaborative processing begins, the parties come to a table and agree
on the principles that will guide their joint efforts. Figure 6.9 is an illustration
Bauer uses to help this effort. The parties to this collaboration took the time
to list the enterprise process steps, much as the SCOR® model would do, and
then to overlay the principles. Note that it begins with sharing the benefits and
rewards, an essential to success. The balance of the ten principles is self-
explanatory, but forms the backbone of how the effort will proceed. Yomi
Famurewa, vice president of supply chain for ArvinMeritor™, a leading tier one
automotive supplier, and his team used these principles to make significant
improvements in product development cycle time. Famurewa and Bauer shared
these insights with an enthusiastic audience at Supply Chain World in March
2004.

Step 2: Establish a Governance Model

With the principles established, the players can move to setting up a governance
system that will assure best results. Figure 6.10 describes such a model. Over-
sight is given to a collaboration council, but with a supplier advisory board
nearby to give counsel on how to take best advantage of what this group is
willing to contribute. The corporate executive committee of the nucleus firm or
driving entity behind the effort must also play a part, to make certain the
business plan objectives are being met. Design teams, assembled from the
various business units and willing business allies, are then established to per-
form the actual collaboration and move the effort to specific objectives. Notice
that this council determines priorities, licenses projects, sets policy, polices the
players, and manages the enterprise bonus pool or how the benefits will be
dispersed. This list of control features needs to be analyzed and made specific
to the collaboration being conducted.

Step 3: Validate the Internal Processes

The next step is designed to assure the effort is starting off in the right manner.
Figure 6.11 is intended as a reminder that the internal processes need to be the
best across the total internal organization and meet the demands of being best
in class from an industry perspective. This thinking is fundamental — you
cannot expect your external allies to share equally with you and reach optimized
conditions if your own processes are broken. There must be a reasonable level
of parity with regard to key processes and the ability to add value for all
constituents before embarking on a serious collaborative effort. Moreover, there
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must be a clear link between the improvement effort to the key processes and
the business strategy.

Step 4: Consolidate Processes and
Step 5: Transform the Enterprise

The final two steps become the crux of the effort, but cannot proceed without
the proper preparation. With the principles and governing structure in place, and
the internal processes ready for external collaboration, the nucleus firm orga-
nizes the workshops, diagnostic labs, or team exercises that lead to consolidat-
ing the processing into the one best system. As described in Figure 6.12, the
participants throw themselves into a serious and frank analysis of the as-is
conditions and begin design and development of the improved could-be envi-
ronment. When the new state has been created and accepted, then the crucial
final step of transforming the enterprise takes place and, usually under pilot
conditions, the new model is tested and amended if necessary.

Figure 6.12. Step 4: Consolidate Processes (N:1) and Execute a Pilot Project
(Make It Real ), and Step 5: Transform the Enterprise

Customer

Supplier

Complex Manufacturer 

Customer

     Supplier

Complex Manufacturer  
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ARVINMERITOR™ ILLUSTRATES THE POSSIBILITIES

ArvinMeritor™ is a Michigan-based U.S. manufacturer and distributor of au-
tomotive and truck parts and components. Bauer worked with this firm as it
followed the five-step collaborative process, to achieve notable results, working
with some of its key suppliers, with a focus on the automotive market. The
corporation had a defined product development process and supply chain man-
agement process. It was also migrating from legacy ERP systems to a new
system. Three business units and several joint ventures were involved, with 150
plants and 30 engineering facilities. The product lines included light vehicle,
commercial vehicle, and aftermarket products. Among the issues faced were
several design and supply chain systems, incompatible change management
systems, a variety of bill of material techniques, and a rapidly proliferating parts
list. The goal established for the change team was to create a collaborative
platform that enables the stakeholders to plan, design, source, make, and deliver
the products anywhere. The project approach was intended to establish the
collaborative platform and implement a common product cost and change re-
quest system using the five-step approach.

As shown in Figure 6.13, the firm began by agreeing on the principles of
collaboration. In this tripart model, suppliers were linked into a supplier man-
agement system, which further linked into operations and its ERP system.

Figure 6.13. Step 1: Agree on Principles of Collaboration (Source: ArvinMeritor™)
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Product data management (PDM) databases were used to link engineering as
well, and the loop was completed through the strategic sourcing data warehouse
(SSDW). The illustrated topics were considered areas where knowledge could
be exchanged, and the group agreed on how the data processes worked, who
had ownership, and how the data would be shared.

The governance model is illustrated in Figure 6.14 and shows that an en-
gineering council was set up to oversee the effort, with linkage to the corporate
engineering committee and a supplier advisory group. The engineering direc-
tors, in this case, were given responsibility for driving the effort toward a
common process and setting the performance improvement goals. As shown in
Figure 6.15, to validate the internal processes, they created a collaborative
platform and moved from the key processes to common processes and systems,
across the SCOR® model. All current processes were reviewed and critiqued
so agreement could be reached on practicality, opportunity for automation,
piloting, and then readiness for implementation.

Figure 6.16 depicts how the group then began to consolidate and transform
the enterprise. The five blocks on top of the collaborative platform were deemed
to be the keys to success. Beneath each heading are the elements involved in
the redesign and transformation process. The goal was to develop an integrated
intra- and inter-enterprise platform, which would be accepted as a continuous
improvement process and not just an event. Figures 6.17 through 6.22 are
illustrative of how each block was reviewed, redesigned, and transformed. Access
to the details contained in these files was given to appropriate individuals, and
all changes were handled electronically.

APPROACH TO BUSINESS PROCESS MANAGEMENT
IN SUPPLY CHAIN: LEVEL 3 TO LEVEL 4

The transition from level 3 to level 4 requires a significant shift in thinking.
Now companies must take account not only of what their immediate customers
and suppliers are thinking, but also the thinking of others in their value chain,
from ultimate supplier to ultimate customer. That is a pretty wide span, and in
practice, a value chain runs back until the items can be considered as commodi-
ties. The level 4 investments in schedule synchronization and co-planning are
unlikely to be made with companies that provide a true commodity product or
service. In these cases, the general attitude is “If you don’t like it, you can get
it elsewhere!” This puts some bounds around the value chain processing.

So what is the impact? If we look at the six domains of change, we can
summarize.
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Figure 6.15. Step 3: Validate Internal Processes (Source: ArvinMeritor™)

Collaborative Platform 

Make Deliver Return

 
     

Common
Processes/
Systems

Common 
Processes

Engineering 
Change

New Product 
Introduction

Supply Chain
Management  Source

Review all current processes, agree on a common process if practical, automate, 
pilot, then implement 

Customer

Supplier

Complex Manufacturer  

Concept Design 

Processes

Level 3 companies will understand well the need to manage their process
portfolio. The portfolio will identify clearly the processes that flow across
boundaries. As they move to level 4, this understanding will be shared across
their value chain partners. The interaction processes will be simplified; at the
lower levels of maturity, there are often many touch points between companies,
with the complexity adding cost and increasing the opportunity for error.

Business processes at level 4 extend across organizational boundaries. End-
to-end processes at level 4 will flow across several boundaries. With the advent
of automated process management systems such as BPMS, companies in the
extended enterprise will increasingly automate their process interactions. The
need for a process protocol is vital if flexibility is to be maintained. The pro-
tocols developed by organizations such as BPMI.org mean that processes can
be described in a way that deals automatically with issues arising from the
interfaces between enterprises’ systems. From the point of view of the CEO of
each company, this is largely a technical matter of little significance, other than
to ensure the interface is standardized so that integration costs are minimized.

To be clear, private process instances, shared by businesses, use public
processes to coordinate the interactions among them necessary to complete the
desired overall business goals. In the BPMI brochure, the following words
appear:

BPMI.org considers an e-Business process conducted among two
business partners as made of three parts: a Public Interface and two
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Figure 6.19. Steps 4 and 5: Consolidate and Transform the Enterprise — Business
Process Automation (Source: ArvinMeritor™)

Develop Common Process Models and then Automate

Collaborative Platform 

Make Deliver Return

Concept Design  

Common
Processes/
Systems

Common 
Processes

Engineering 
Change

New Product 
Introduction

Supply Chain
Management  Source

Private Implementations (one for each partner). The Public Interface
is common to the partners and is supported by protocols such as
ebXML, RosettaNet, and BizTalk. The Private Implementations are
specific to every partner and are described in any executable lan-
guage. BPML is one such language.

Without an agreed and shared way of describing processes, changing from
one partner to another in the chain or improving the operation of processes
across the process boundaries becomes more and more complex and will be a
real drag on the value chain’s ability to improve and compete. With a shared
protocol, the inhibitions are removed and the extended enterprise processes run
straight through as though they are part of a single enterprise.

Best practice processes can be replicated across the value chain. Figure 6.23
shows this replication in action. A simple order-to-cash process in one company
can not only be replicated in other companies in the value chain, but can also
provide the clear interface points between companies: order placing and accept-
ing, goods dispatch and receipt, and invoice to payment.

With a proper set of process protocols in place, noncore processes can be
alternatively sourced, without the fear of interfacing problems or becoming
locked into an unsatisfactory situation.
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Figure 6.20. Steps 4 and 5: Consolidate and Transform the Enterprise (Source:
ArvinMeritor™)
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Organization and Location

Value chain organizations reflect cooperation and collaboration between part-
ners. As we have seen, the collaborating organizations will put in place gov-
ernance models that manage the shared affairs of the extended enterprise. The
authors believe that these foundations will pave the way for a few value chains
to achieve level 5.

Such governance models require the provision of performance data to be
collected across the extended enterprise How else will they govern? Increas-
ingly, this will become the province of automated processes, written under
appropriate BPML protocols, which will automatically collect the relevant
information from the various enterprise systems and present it in a collated form
as and when needed. Again, the foundations of process management are seen
to be an essential part of the inter-enterprise collaboration.

Data, Applications, and Technology

Increasing the level of supply chain maturity is driven by process. This is where
the value is generated. This can only happen with the will of the organizations
involved, and organization and location follow, to institutionalize and socialize
the changes. The enablers that underpin this condition and make the manage-
ment of complexity possible are data, applications, and technology, but they are
enablers and increasingly will be invisible to the business users.

As the processes begin to flow across the boundaries, the extended chain
will need real-time visibility of key partner data (such as stock dispositions and
demand forecasts). The role of BPM and the architectures such as CSC e4SM

becomes paramount. Figure 6.24 shows the structure of CSC e4SM. A number
of key features make this ideal at level 4:

� All applications are plugged into the service layer with lightweight
adaptors, making their data available to the rest of the enterprise.

� All the process rules are managed by the business process manager at
the heart of the architecture, which sits between the applications and the
user, who no longer needs to know with which applications she or he
is working. Written in a process language that obeys the protocols
discussed earlier, this process engine can now talk to other process
engines in the value chain.

� Business users see the system through the coordination layer. They are
presented by the business process manager with the information they
need to execute their process, which then shares back the results with
the appropriate applications. Of course, if the technology managers want
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to upgrade an application, they can now do this without the business
users being aware. Similarly, if the business users want to change a
process, as long as the data are available, they can do this without
reference to the technology managers.

� Finally, the extended enterprise talks to itself through the distribution
layer. The use of browser-based interfaces means that all the different
applications in the entire enterprise can share, under the control of the
process engines. The underlying applications are transparent to the busi-
ness users, who can concentrate on managing the whole value chain —
the true glass pipeline!

TRANSITION FROM LEVEL 3 TO LEVEL 4: THE BENEFIT CASE

Because there are few true examples of the level 4 extended enterprise, value
data on the benefits achieved are light. However, the results that have been
achieved are significant and point the way for others.

The level 4 value chain is characterized by:

� The whole chain is agile, lean, and resilient, with quality at the highest
possible level.

� Key processes flow up and down the chain between the enterprises, so
that

� The flow of key commodities is coordinated and, for those key com-
modities,

� Costs and inventories have been minimized.
� The value to all participants in the chain is increased and
� The end customer is experiencing excellent service and satisfaction.

One of the best examples of a level 4 value chain is the one built by Dell.
By implementing supply chain software from i2, Dell can now procure inven-
tory from suppliers over the Web in real time and pull materials into the
factories every two hours based on customer orders.

To meet the demands of these orders and to build the customized systems
in a timely manner, Dell created efficiencies in its materials management sys-
tem. With the implementation of i2’s supply chain tools, Dell has enhanced its
procurement processes so that almost 90% of the company’s purchases from
suppliers are on-line and there are only two hours of inventory on the factory
floor.

A key component of Dell’s supply chain management is having materials
in close proximity to Dell factories; therefore, suppliers are required to have
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inventory hubs near the manufacturing plants. A huge benefit of this supply
chain solution is communicating with these hubs in real time to deliver the
required materials needed for every two hours of Dell customer orders.

Dell launched valuechain.dell.com, a secure extranet that acts as a portal for
Dell suppliers to collaborate in managing the supply chain. This site offers
suppliers a customized view of their materials at Dell, including reports on
material quality, performance management scorecards, negotiated and forecasted
cost reports, engineering change orders, supply/demand forecasting tools, and
material demand.

“Our supply chain process was very well-executed, but we had an oppor-
tunity to increase our efficiency, make the process paperless and provide a
single system of record that we and our suppliers could share,” Eric Michlowitz,
Dell’s director of supply chain e-business solutions, is quoted as saying (source:
http://www.dell.com/us/en/gen/casestudies/casestudy_dell_i2.htm).

CONCLUSIONS

The results of the authors’ survey of over 40 case studies for the transition from
level 3 to level 4 are summarized in Figure 6.25. Again, the overall percentage
savings recorded were, in some cases, not as great as those for the earlier

Figure 6.25. Moving Up the Supply Chain Maturity Model from Level 3 to Level 4

Level 3 to 
Level 4

Inventory
    (% reduction)

Labor costs
    (% reduction)

Material costs
    (% reduction)

Customer service
    (% improvement in 
     on-time delivery)

Lead time
    (% reduction)

20% 40% 60% 80%

Plan

Plan

Plan

Source

Source

Source

Source

Make

Make

Make

Make

Deliver

Deliver

Deliver

Deliver



154 Business Process Management Applied

transitions, but, again, they build on those earlier gains, keeping level 4 com-
panies and their extended value chain partners out there ahead of the competi-
tive game.

But there is still a level to go — in the authors’ view, still more gains to
be made — by getting to level 5. Level 4 extended enterprises still suffer from
the need to negotiate changes and improvements one by one. Often, there is a
value chain lead company that “calls the shots,” leaving doubt among the other
participants that their value may not be increasing as fast as the leader’s. The
key question is whether the value of the whole chain increases when the leader
benefits. We will find some of the answers in level 5.
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7
ASPIRATIONS AND
REALITIES OF LEVEL 5

This chapter explores the dreams and promises contained in making the highest
progression in the maturity model — attaining a level 5 position, something
very few firms have achieved. This final step is presently more theoretical and
objective than actual, as few businesses comprehend the concepts and meaning
behind full network connectivity — an environment in which business allies
have linked themselves from end to end in a value chain so they can share vital
knowledge in an instant and manage value in that chain as though they were
a single enterprise. Most companies, moreover, are either studying the under-
lying ideas before making a test run or have found their organization unwilling
to enter into the necessary electronic sharing of information and knowledge vital
to attaining a real network environment. A few have the interest, but lack the
technical capabilities necessary to link their organizations electronically to an
extended enterprise.

For those businesses that do make the transition, a true competitive advan-
tage is gained as the full network connectivity provides more firsthand, instant
information on matters of importance, greater flexibility in creating and provid-
ing responses to demand, and the ability to use electronic communication to
show visibility across the total network. Co-managed, intelligent value chains
characterize level 5, with an overarching value proposition that makes sense for
the value chain constituents and the targeted customers and end consumers.
Indeed, there is evidence that those few organizations that have achieved such
a level are able to take advantage of this intelligent value network, characterized
by an ability to truly shift the emphasis to the top line and build new revenues
in targeted areas better than competing networks. Investment decisions are
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shared as a matter of course in this type of environment. Processes flow seamlessly
from end to end, and day-to-day planning and scheduling decisions take into
account information from members across the extended enterprise.

At the heart of such an environment will be business partnering between
very close and trusted business allies, focused on gaining mutual advantages in
an industry or market. Under the right conditions, new and higher levels of
performance can be achieved. As one senior executive explains, “Supply chain
partnerships, properly managed, could add significant value. Business pressures
today are so great — and are rising so rapidly — that even the most sophis-
ticated businesses may be failing to realize the full potential of their current
relationships and missing opportunities to build new ones” (Rudzki, 2004, pp.
44–45). How important is achievement of such a situation? And why should
firms set aside their normal reluctance to share with external allies to reach this
level? As Robert Rudzki explains, “Businesses can no longer afford not to
partner where it makes sense, and they cannot afford to partner poorly” (Rudzki,
2004, p. 51).

THE MUTUAL SEARCH IS FOR
HIGHER LEVEL IMPROVEMENTS

The basic question to be answered, as a firm is poised to move with the help
of willing and trusted business allies into what can only be described as virgin
territory, is: Why should we make the trip? For most firms, reaching level 4
and gaining the results we have cited is progress enough, and further ventures
will seem impossible, too risky, or as involving too much alteration to the
existing business culture to pursue. Since an extremely high level of trust is the
necessary ante for participation, most firms will rule themselves out of the
game. The idea that a major retailer, for example, would be willing to work
closely with a few key suppliers to determine how they can find higher level
savings, share the benefits, and work closely to draw more revenues to both
parties is simply an alien concept in many business circles.

For those with the determination to reach this level, a simple illustration of
the conditions that prevail is presented in Figure 7.1. Here we see that the
various business applications reach the highest state in the maturity model.
Design, development, and product/service introduction reach the point where
the linked constituents in the value network come together and co-develop new
introductions. Combining the expertise across several capable business allies,
the focus is on joint design and development using a full business functional
view, which provides any party that can contribute useful information to the
effort a format from which to do so. Boeing typified this type of effort when
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that firm decided it could cut the normal production time on its new 7E7 aircraft
from over a year to four months, by allowing key suppliers to take responsibility
for major components of the plane. These suppliers not only provide key sub-
assemblies, but were very active in the design of the aircraft and its development
process.

Purchasing, procurement, and sourcing reach the point where network sourc-
ing is done through the best constituent, which means that raw materials and
services are secured from the best possible source (regardless of global location)
through the member of the network most able to secure the best arrangement.
Often, members use each other to manage specific categories of the buy, so the
task is spread across more participants, and the best arrangements bubble to the
top of the effort. In this advanced level, the normal emphasis on price nego-
tiation is set aside so that the most strategic suppliers can contribute to the
sourcing methodology in a way that benefits both buyer and seller.

As two writers describe the condition, “Supply chain managers need a
sourcing methodology that will not only satisfy the near-term cost concerns but
also position the organization for long-term operational success and profitabil-
ity.” Their idea is “to extend operational efficiency while not losing sight of the
core competencies that sustain profitable growth.” We contend that such a
situation is achieved when collaboration between buyers and their best sources
establishes a plan that has mutual advantage. Such an approach can be termed
“predictive sourcing,” under conditions where “the company’s sourcing strategy
is linked with its overall business strategy” (Bernhard and Vittori, 2004, p. 58).
We would add that the linkage should be across network strategies, requiring
the network participants to share information on the best sourcing strategy,
resulting in a joint business plan with industry-best objectives as the end result.

Kyocera Wireless, the Japanese manufacturer of telecommunications prod-
ucts, offers a good example at its San Diego operations facility. This firm
decided to source manufacturing in the United States based on an assessment
“of where the company adds value for its customers.” For Kyocera, predictive
sourcing meant “looking at manufacturing, logistics, and demand planning needs
collectively — instead of basing sourcing decisions only on manufacturing
costs” (Bernhard and Vittori, 2004, p. 61).

Marketing, sales, and customer service also reach a higher plateau, where
an electronic consumer response system is in effect across the full value chain.
Now the targeted best consumer groups are contacted directly and provided
customized services through a variety of channels: store, catalogue, telephone,
Internet, or personalized delivery. The movement results in what is being called
the “demand-driven supply network” (DDSN). According to AMR Research,
such a condition results in a “system of coordinated technologies and processes
that senses and reacts to real-time demand signals across a network of custom-
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ers, suppliers, and employees. It enables organizations to improve operational
efficiency, streamline new product development and launch, and maximize
margin” (Asgekar, 2004, p. 15). We cite DDSN as part of our roadmap to the
highest level supply chain processing, where the demand from the most impor-
tant customers is linked to the capability to supply so that optimum conditions
can be achieved across the full network.

Engineering, planning, scheduling, and manufacturing move to a very spe-
cial area, beyond Six Sigma quality, beyond enterprise resource planning shar-
ing, further than cost containment and manufacturing excellence, and into the
realm of total enterprise optimization. Balancing supply and demand will be
facilitated through the sharing of current consumption data and the capability
of the network to respond and deliver, essentially harmonizing sell-side and
buy-side activities into a composite system of response. Through the sharing
of optimum processes and enabling systems, the value network is hard at work
turning out the best products at absolute lowest feasible costs in a manner that
reaches highest possible productivity efficiency at each manufacturing site.
Asset utilization moves to unprecedented levels, as machines and equipment are
only used if they perform at industry best standards. In an allied vein, logistics
becomes a total network effort, and a state of virtual logistics optimization is
achieved, in which the participants are attaining maximum storage and trans-
portation efficiency. The key is the electronic visibility and use of virtual sys-
tems that allow any constituent to find the best possible warehouse and delivery
mechanism for the products provided and the destination involved.

Customer care becomes a special area, in which the services provided to
the customers and consumers are matched with actual needs. The process is
automated for those who prefer little human interaction and like to find elec-
tronic solutions to their needs. Human contact of the highest caliber is provided
at the other end of the spectrum, for those who want the same person handling
their issues in a professional manner. In between, service and remediation are
provided, better than by any competing network, because of the access the
participants have to on-line, accurate knowledge pertinent to the issues being
discussed.

Human resources now has a full network alignment, which means the focus
is on helping the members find the best skills and individual talents, through
a sharing of such knowledge, and the actual sharing of resources between the
companies involved.

Information technology rounds out the capability matrix, as full network
connectivity is provided for all the key players. Business intelligence will be
provided to all parties with a need to extract data from collective databases.
Retailers, for example, will be enabled to sort through their enormous number
of transactions to find the trends that need most attention and where they should
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go for help from their manufacturers and suppliers. They will share this knowl-
edge upstream in their supply chain, as trusted allies further analyze the data
and add valuable insights while responding in industry-best cycle times. Through
this type of electronic window, any important constituent will be able to im-
mediately link into the processing and view what is transpiring. A shoe manu-
facturer, for example, will be able to search its network, from the beginning
materials (leather, synthetics, and dyes) to the intermediate manufacturing steps,
through all delivery options and in-transit movement, to the final retail stores
and consumption by a particular consumer. Returns will be included, as well
as all repacking and reshipments.

In the middle of this advanced information technology environment will be
the integration of information systems, business processing, and applications.
Through the sharing of ideas on the right systems architecture and business
process management systems, this state of network connectivity will allow the
inclusion of other firms of any size for any particular product. The parties will
be able to go into the collective databases and remove vital knowledge from
components that offer quick access to information that would take competing
systems days to accomplish.

CO-MANAGING VALUE:
THE ESSENTIAL LEVEL 5 DIFFERENTIATOR

Moving from level 4 to level 5 in the extended enterprise is analogous to
moving from level 1 to level 2 in the stand-alone company. Figure 7.2 sum-
marizes the differences between levels 1 and 4. At level 4, while the level of
collaboration is high, any substantive changes needed to improve performance
still have to be negotiated on an item-by-item basis. They are always weighed
against the impact on local shareholder value, often with little regard for the
overall impact on value in the extended enterprise.

The authors recall a conversation with the logistics manager of one of the
U.K.’s major retailers. The retailer had just announced that its distribution
centers were about to go stockless. When questioned about how this had been
achieved, the manager said that suppliers would deliver more frequently, in
smaller lots, closely matched to the most recent store demand data. Later in the
conversation, the question of value arose. Had the value in the chain overall
gone up or down? Not only did the manager not know, but the question had
not occurred to him. If the value had been reduced, at the suppliers’ expense
of the extra less efficient deliveries, then this would eventually find its way back
into the value chain’s economics. The suppliers would gang up on the retailer
to force more profitable dealings, they would fail as their profits were reduced,
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or at best, they would compensate for reduced profit by cutting back on product
development or other areas of customer service.

So how should a level 5 extended enterprise manage value? We suggest one
approach, based on an example of the value chain to deliver a bottle of carbon-
ated soft drink to the end customer. The supply chain for this simple product
is surprisingly complex, from plastic at the upstream end through the bottling
and packaging processes to the supermarket shelf. Even two or three years ago,
we would not have contemplated treating this as a single entity. For one thing,
we did not have the necessary tools. Now, the Internet and effective process
management mean we can move information to where we need it, and fast
schedulers give us the power to synchronize the flow of materials through the
whole network.

The challenge we face is bringing it to life, winning the extra value and
sharing it equitably between the partners. And that requires doing no more than
we have done many times before at level 1 — except that now the “functions”
are the businesses in the extended supply chain. Mapping the chain is no
different than mapping a level 1 supply chain, except that now several compa-
nies are involved. The map is shown as Figure 7.3.

Given that we can map the extended enterprise, we can also create an
economic model for it, a pseudo-profit-and-loss statement and balance sheet. By
combining these, we can build an economic value added (EVA) model, similar
to and with the same role as the level 1 return on net assets model, with the
exception that, for the extended enterprise, we must factor in the cost of capital
for each of the partners. An example is show as Figure 7.4.

For the extended chain, we must also build EVA models at two levels:

� For the chain as a whole
� For each key player

Figure 7.2. The Analogy Between Level 1 and Level 4 Transitions

Level 1 is characterized by:
• Local, departmental 

performance measures
• Processes with many 

handoffs between 
departments

• Multiple views of the same 
demand data

• Buffering with inventory
or capacity to compensate

• Investment driven by local,
departmental goals

Level 4 is characterized by:
• Company performance 

measures, driven by local 
shareholder value

• Processes with many 
handoffs between companies

• Multiple views of the same 
demand data

• Buffering with inventory or
capacity to compensate

• Investment driven by local, 
company shareholder goals
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We do this so we can see where value is gained and lost across the chain, so
as to manage it fairly. This is analogous to the investment in the active ingre-
dient plant in the Zeneca example in Chapter 3, where the value was “gained”
elsewhere in the chain.

Managing value at level 5 relies on the power of the maps and EVA models.
First, transactions in the chain can work much more efficiently. There is no
more “buying and selling” — the extended enterprise analogue of transfer
pricing at level 1! The flow of information and cash is shown in Figure 7.5.

The base case, to start the enterprise trading in this new way, would replicate
the “as-is” condition for price and margin. Extra value would then be divided
up, according to an agreed formula, to reward improvements across the whole
chain. Of course, governance in the extended enterprise will become critical to
success, much as it is with a level 1 board of directors. In particular, there will
have to be strict rules for managing changes in the enterprise (e.g., deciding how
partners get voted off and on).

More interestingly, with a value management mechanism covering the whole
extended enterprise, managing the investment opportunity in an ongoing way
becomes a real possibility. We are no longer locked into looking at each invest-
ment case for its impact on individual companies in the chain to ensure their
local shareholders are protected.

Figure 7.4. Creating the EVA Models
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By understanding where investments are made and the resulting value cre-
ated, as illustrated in Figure 7.6, we can create an environment where companies
are not penalized for investing for the good of the whole chain. Instead, an
investment is judged on the basis of the value it will create in the whole
network, and the risk of the investment is shared by the value chain partners.
When the investment creates the value projected, the investing company is
“reimbursed” and the extra value shared.

Figure 7.6. Value Management in the Level 5 Enterprise: The Investment Process
(Copyright ©2001 CSC. All rights reserved.)

Figure 7.5. Value Management in the Level 5 Enterprise: The Transaction Process
(Copyright ©2001 CSC. All rights reserved.)
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Of course, the trailblazers will need to solve many practical issues. For
example, we may need two categories of investment: one for the good of the
whole chain, with benefits to be shared, and one for an individual partner
investing for local benefit, with that benefit to be retained. Governance must
watch for market shifts; in our example, perhaps that would be a major industry-
wide change in bottling technology, resulting in major cost reductions. The
partner in that part of the chain would have to share the benefits of local
investment or the chain as a whole would become uncompetitive. If the partner
is not willing to share, the governance body has the ultimate sanction of replac-
ing the partner!

A little research into most value chains will uncover many value-creating
opportunities. The interesting thing is that an understanding of the value chain
and its value models will show that EVA is not equally spread. In the case of
our soft drink bottle, it is heavily skewed to the downstream, as shown in Figure
7.7. No proposition will succeed if it relies on persuading one player to give
up part of its value. But it just might succeed if, by collaborating, we raise the
whole EVA curve and generate more value for everyone!

Ultimately, the level 5 extended enterprise will outstrip its lower level
competitors in cost, quality, and time to market. The entry ticket is a willingness
to engage, and the prize is a share in the increased value in the entire extended
enterprise.

THE LEVEL 5 EXTENDED ENTERPRISE:
A BLUEPRINT FOR BUILDING CUSTOMER VALUES

As supply chain efforts mature, and a few companies do move to the most
advanced levels of performance, one distinction becomes apparent. Firms that
embrace the inherent concepts, as part of a total extended enterprise optimiza-
tion effort, have gained the high ground. The leaders have used advanced

Figure 7.7. Unlocking the Opportunities (Copyright ©2001 CSC. All rights reserved.)
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techniques to focus first on operational excellence and then on customer sat-
isfaction, to open a serious gap between less able competitors, with several
companies beginning to dominate their industries. Positions achieved by such
leaders as Wal-Mart, Procter & Gamble, Toyota, Intel, Nike, and Dell bear
witness to the values being added through a concerted enterprise-wide improve-
ment effort. These leaders have discovered the advantages offered by moving
their supply chains into a position of having superior capabilities, gained through
greater access to knowledge across what becomes an enterprise-wide intelligent
value chain network.

When that knowledge is combined with an effort to develop greater cus-
tomer intimacy and satisfaction, especially with the most important customers,
the advantage becomes an ultimate distinction in most industries and markets.
To complete this chapter, we want to explore the advantages to be gained by
applying all of the premises presented earlier in this text to a business system
that operates in an intelligent network environment — a true level 5 operation.
To establish the goal of such a network, we would cite a statement made by
Debra Hofman of AMR Research: “Companies need to optimize the demand
and supply side of the network so there is a transparent flow of information that
brings the components together into a finely tuned network that is synchronized,
high performing, agile and responsive to changes in the signal” (Hofman, July
2003). We could not agree more, and when these conditions are attained, a
market advantage is the reward.

HIGHER GROUND CAN BE GAINED

A recent survey by CSC, in conjunction with Supply Chain Management Review
magazine (Quinn, 2004), clearly documented that savings and improvements
are real for serious supply chain efforts, often reaching three to eight points of
new profits. This study, as well as ones conducted by AMR Research and other
major consultancies, also shows that the important savings (particularly those
related to revenue increase) are eluding most firms, which are still bogged down
in the early levels of the maturity and SCOR® models and not inclined to work
with external business partners.

We see an enormous possibility in such a context. The opportunity to use
supply chain as a driving force behind further performance enhancement, and
to move a firm into a position where the distinguishing feature is being solidly
linked in an intelligent value network, has become the means to reap the greatest
return from an end-to-end supply chain improvement effort. Internal obstacles
and cultural conflicts tend to be the greatest inhibitors to achieving such a
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position, the most important of which are good data management and overcom-
ing process difficulties.

Distancing an individual business from its competitors in areas of impor-
tance in a market has long been the goal of most enterprises. The chance to
extend market leadership, however, and to gain a dominant position through the
application of collaboration and technology focused on customer satisfaction,
the key ingredients of the intelligent value network, is not so well known and
has never been greater — for those businesses willing to overcome normal
cultural barriers and the traditional unwillingness to work cooperatively with
external resources to cope with process problems.

This opportunity is achieved by linking together four topics of importance
to today’s businesses: supply chain management, customer relationship man-
agement, technology application, and customer intelligence. The last topic is our
terminology for the acquisition, management, and integration of customer
knowledge in order to create a differentiating customer value proposition for
the whole extended enterprise. By looking holistically at these usually disparate
topics, companies can develop integrated strategies and solutions for delivering
products and services to key customers better than any competitors. When the
effort is extended through business process management techniques to include
willing and trusted business allies working across an extended enterprise for the
same purposes, the advantages are unmatched.

IMPROVEMENT STARTS IN A COMPLICATED ENVIRONMENT

Any discussion on the possibilities of achieving total enterprise optimization
begins with an understanding of just how complex an extended enterprise supply
chain has become. While the original supply chain efforts were directed toward
achieving optimum operating conditions across a linear set of tightly linked,
internal process steps, from beginning raw materials to final delivery of prod-
ucts and services, Figure 7.8 reminds us that most supply chains are becoming
complex business systems. Any analysis that is limited to internal processing
is doomed to operate with suboptimized conditions. There are simply too many
players in a typical business network, most of which are global in extent. The
end-to-end processing that has come under scrutiny for improvement now in-
cludes a multitude of business partners. Concurrently, the necessary flow of
information and knowledge within a business network has become as important
as the physical flow of goods and the transfer of money across what is clearly
an extended enterprise. Supply chain optimization now requires the collabora-
tion of a host of business partners working in concert for the same end results.
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It becomes imperative in such an environment that the firm seeking opti-
mized conditions make a passage from an internal-only perspective, in terms
of generating process improvement, to one where willing and trusted business
allies are made a part of the process improvement effort, with the end result
focused on customer satisfaction. To accomplish this objective, the leading
firms are merging their advanced supply chain management concepts with their
customer relationship management efforts, yielding a framework and roadmap
for progressing through a series of levels until the highest possible return on
the effort, in terms of value for the customer and benefits for the providing firm
and its allies, is attained. Along the way, a concurrent effort must be made to
balance supply chain progress with the firm’s customer relationship manage-
ment capabilities and synchronize the results of the two efforts. In the next
chapter, we will delve into these necessities, as we explain how firms partnering
in level 5 can take advantage of their intelligence sharing and outdistance
competitors in the creation of new revenues.

Figure 7.8. Supply Chains Are Becoming Collaborative Networks
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TRANSITION FROM LEVEL 4 TO LEVEL 5:
THE BENEFIT CASE

Level 5 becomes “the final frontier” — unlocking the ultimate supply chain
benefits. With diligence and true partnering efforts, the level 5 extended enter-
prise will have the following characteristics:

� The whole supply chain is agile, lean, and resilient, now operating end-
to-end in the same way as a level 2 business operates internally.

� Costs are minimized.
� Inventory is minimized.
� Value to all participants in the chain is maximized.
� The end customer is experiencing excellent service.

YANTRA STUDY POINTS TO
THE POTENTIAL IMPROVEMENTS

We now return to the Yantra/CellStar case study presented earlier, to emphasize
how these firms found real improvement through advanced supply chain man-
agement network-type efforts. One of the most important factors in the effort
to improve the delivery system for the intended wireless customers was the
ability to handle reverse logistics. CellStar had determined that this factor was
the Achilles’ heel in the wireless industry. Traditional reverse solutions, for
example, could not address the need to:

� Maximize value of the returned handsets
� Track handsets across the enterprise, including the repair process
� Evaluate individual handset attributes (software, warranty, etc.)
� Reconcile issues with multiple vendors and distributors
� Manage multiple repair vendors
� Assess product disposition at the unit level

Before developing its Omnigistics solution with Yantra, CellStar had little
chance of providing answers to these problems. Its returns management system
had no process-wide status. Reporting lacked a common format and was not
capable of handling details at a unit level. There was no ability to track unit
status (disposition decisions were made at the pallet level) and no mechanism
to track or manage warranty claims. In short, it was operating with a slow,
costly, and inflexible return-handling system.
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With the help of its business ally, CellStar introduced Omnigistics and
brought a new and better dimension to reverse logistics services. In addition to
the software development cost, a multimillion-dollar investment was made in
business process reengineering the existing processes. With the help of Yantra
as the provider of the new and complex supply chain management system and
CSC as the systems integrator, CellStar also established a 230,000-square-feet
dedicated facility with specially trained forward and reverse logistics teams.
This facility became a certified repair center, with a dedicated account manage-
ment team.

Facing the issue of reverse logistics, the team adopted level 5 principles and
developed a new strategy and solution based on:

� Collaboration — To integrate the customer’s business system, key
business partners, and CellStar’s logistics operations in order to provide
help from a seamless entity

� Visibility — To provide electronic access into the processing at both
the enterprise and unit level

� Speed — To compress event cycles

The solution delivered a single, seamless management system that stream-
lined operations across the end-to-end reverse logistics process. Now the reverse
management system was centralized and could process at the unit level. Report-
ing was on demand at the enterprise and unit level. Inventory management
decreased the amount of nonearning assets and maximized the high turnover
stock, while reducing or eliminating the slowest moving items. Asset reclama-
tion options were included in that part of the system. Multiple repair centers
were linked so they could monitor status at the unit level. Finally, multiple
warranty programs were in place to manage and track claims.

To illustrate the advantages, a major national retailer became an early cus-
tomer of the enhanced system. This retailer’s handsets were returned at the store
level and replaced with new units from store inventory. The returned handsets
were sent to the retailer’s centralized return center and then to a carrier for
disposition. The issues were symptomatic of the industry at the time. The
process was marked by escalating costs and loss of profitability. The value of
the returned handsets to the carrier was not known, and returns were difficult
and costly to handle at the store level.

With the new solution, all returned handsets were forwarded to CellStar for
disposition. The carrier handled the process claim, while a specially selected
broker sold the assets at the most efficient rate. Disposal was based on industry
and environmental standards. The time to reconcile warranty credit was re-
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duced from over 30 days to less than 8 days. The average cost recovered
through brokerage of returned units was $90. The total time to process the
returns went from over 45 days to less than 10 days. Additionally, the returns
disposition analysis identified 6,000 out-of-warranty handsets that qualified for
manufacturer’s product recall, yielding a $600,000 credit to the retailer.

CONCLUSIONS

As mentioned, level 5 is rarified space. The notion of full network connectivity
is still too new and too much in opposition to the normal business approach to
sharing of data and knowledge. When a dedicated set of trusting business
partners determined to link a portion of their information system, and use
business process management to transfer knowledge that helps each other, a
discovery is made. It is possible for firms of any size and character to participate
in the creation of intelligence that eludes most businesses and establish a new
route to profitable revenues. The remaining ingredient in that collaboration is
bringing a focus from the analysis and data sharing to the customers and con-
sumers of choice, a subject to be pursued as we study how the intelligent value
network proceeds to use the advantages of business partnering to build the top
line of the profit and loss statement.
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To reap the most benefit from level 5 efforts, the linked businesses should apply
their efforts toward specific customers and consumer groups, such that the
perception these groups have of the network is one of superior capabilities and
the one that renders the greatest satisfaction — or, more importantly, the great-
est overall value. Attaining such a condition requires the features of supply
chain maturity to be matched with a “customer intelligence progression.” That
is, the network allies will be using the knowledge being shared, as well as the
process improvements, to distinguish the final results in the eyes of the most
important buyers.

Using the maturity model, which is repeated as Figure 8.1, to describe the
progression of supply chain efforts, we are reminded that the first two levels
are internal only, where focus is brought to functional improvement and opera-
tional excellence to internal operations. The cultural wall standing between
levels 2 and 3 represents all of the collective inhibitions and obstacles to ac-
cepting an external view of the processing and working collaboratively with
willing business allies to build network improvements, which distinguish the
value chain in the eyes of the most important customers. Levels 3 and 4 rep-
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resent the positions achieved by market leaders, while level 5 is intended to
indicate the presence of total network connectivity with the highest processing
capabilities.

As Figure 8.2 illustrates, customer relationship management (CRM) progress
can be matched with the normal supply chain evolutionary levels, as a business
moves from the early points of enterprise integration (where the firm gets its
house in order), to a position of analytical CRM (where the firm becomes a
viable part of a superior value chain constellation), and on to development of
the intelligent CRM position (where the firm and its allies use superior knowl-
edge and shared insights to dominate an industry). Alex Black, partner at CSC,
was extremely helpful in the development of this analysis, and we express our
thanks to him.

Beginning in the mid-1990s, most firms progressed through the first levels
of the supply chain evolution, moving from enterprise integration, where early
savings were made through concentrated sourcing and logistics efforts, to cor-
porate excellence, where internal obstacles were conquered and planning, order

Figure 8.1. Supply Chain Maturity Model: Evolution to Industry Networks and
Collaborative Commerce Is Inhibited by a Lack of Customer-Focused Processes and
Organizational Alignment
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Figure 8.2. Customer Intelligence Is Driven by the Convergence of Data, Market-
ing, and CRM Applications Capabilities
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management, manufacturing skills, and inventory management became serious
parts of the effort. During this time, many companies also progressed into a
form of operational CRM. Sales force automation became a factor, as compa-
nies learned they could use customer data to enhance the ability of sales rep-
resentatives to help customers find extra values and build more revenues. Call
centers came into vogue as contact centers were established to match the ser-
vices needed with what would truly help the key customers and to guide re-
sponses to customer needs through multichannel customer service hubs. Toward
the end of that period, while in the second phase of the effort, campaign man-
agement became a factor, as firms learned they could ally themselves with key
suppliers and customers to improve the results of special sales efforts.

At the beginning of the new century, those firms that maintained a dedica-
tion to the supply chain effort moved into level 3, and began collaborating in
earnest with their key business partners, to find the hidden values in the supply
chain linkage that eluded those firms bogged down in an internal-only focus.
During this period, these firms typically advanced to a form of collaborative
CRM, applying technology to increase the knowledge available to business
allies having the same purposes. Using the Internet as the major tool of com-
munication, these companies began to share valuable customer and consumer
information with selected and trusted business allies, so they could further
improve their abilities to create and sustain new revenues. Partner relationship
management became the tool of choice, as these allies learned they could share
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previously sacrosanct and private information to analyze trends and build rev-
enues together, without risking the future of their organizations. Customer data
integration became a vital technique to assemble and use important knowledge
on customers, consumers, and markets to introduce customized solutions and
offerings that were clearly better than any competing business network.

As a few businesses managed to progress into level 4 and became part of
a value chain constellation, the more advanced firms moved further with ana-
lytical CRM and began to reap the benefits of a true customer intelligence
environment. Here the nucleus firm in the center of the supply chain network
would join forces with key supply chain partners and drive these network allies
to analyze customer knowledge together. Using business process management
(BPM) as the linking tool and BPM system as the linking system, to transfer
the important knowledge between disparate communication systems, these firms
found the means to quickly transfer valuable data among supply chain partners.
One important output became demand chain management, where the actual
needs of the end consumers and customers were matched with the capability
to meet those needs. Essentially, demand chain and supply chain converged, and
the intelligent value networks which emerged from this level of progress were
best able to respond to what the market truly wanted in the most effective
manner.

The requirements supporting this evolution are not exactly novel. Improving
profitable revenues with targeted customers and retaining their loyalty have
been central tenets of business strategy for a long time. With access to helpful
knowledge buried in the burgeoning databases most businesses are building, it
becomes a modern art, enhanced through technology applications. When the
effort is extended to integrating CRM systems with advanced supply chain
management (ASCM) efforts and access to customer intelligence, a chance to
differentiate a firm and its closest business allies arises. Unfortunately, after
almost two decades of trying, the concept of applying CRM in an enhanced
supply chain to create new business is well understood, but the practical appli-
cation appears to be very limited. Most firms are simply too afraid to share
customer data with external sources, even when the objective is mutual benefit
through increased revenues. The opportunity to make greater use of this capa-
bility looms as one of the most important challenges facing business today.

CUSTOMER RELATIONSHIP MANAGEMENT:
A CONTEMPORARY VIEW

An analysis of the current state of CRM reveals that most markets are under
serious scrutiny to show actual value for the necessary investments — in time,
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resources, and capital. Because of the many stories related to inadequate returns
for the investment, CRM suffers from a poor reputation, in spite of the many
successes that have been recorded. There is a high degree of complexity asso-
ciated with these efforts and a naturally high cost of integration across an
organization and its end-to-end network. As a result, current views of the potential
values are tempered by a need to bring focus to immediate process improvement
and bottom line returns. Nevertheless, when executed as part of a deployment
of strategies, with enhanced processes and enabling technology applications that
are used to acquire, develop, and retain an organization’s best customers, CRM
becomes a powerful tool for increasing revenue and profit.

In essence, a contemporary CRM operating model will serve to improve the
characteristics and performance of a customer-intimate organization. The inher-
ent characteristics for customer-intimate organizations will include:

� Creation of the best business solutions for the key customers
� Introduction of customized products and services to meet these custom-

ers’ unique needs
� Presentation of a unique range of superior services, so customers can

get the most value from the products delivered
� Establishment of the most flexible and responsive system of supply and

delivery possible with current technology

The operating model benchmarks will include:

� Management systems geared toward creating superior results for care-
fully selected strategic customers

� A culture that embraces specific rather than general customer solutions
and thrives on deep and lasting relationships

� Deep customer knowledge and breakthrough insights about the customer’s
underlying processes

� Decision making delegated to employees close to the customer (Treacy
and Wiersema, 1995)

Reaching these conditions requires a lot of concerted effort and nurturing
a cultural imperative that is often hard for firms accustomed to working within
an internal-only focus. CRM has its roots in the idea that as a firm’s supply
chain moves toward maturity, it becomes more effective at both internal and
external processing; that is, it improves its ability to process within its four
walls, and then extends its learning, with the help of useful business allies, to
constructing a network of delivery that has superior features from the viewpoint
of the most important customers and consumers. Such an accomplishment means
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that CRM progresses from making the most of the best marketing and sales
practices necessary to achieve parity or better against competing firms to the
point where it is engaged in advanced techniques of value to the customer that
are not found in any competing group. Since most of these techniques will
require enabling technology and the sharing of vital knowledge with key ex-
ternal resources, Figure 8.3 depicts some of the features required in an intel-
ligent value chain, which becomes the end product of a successful ASCM/CRM
technology-enabled effort.

Within the intelligent value chain, business allies are working together from
a right-to-left perspective. They begin with what it takes to have a competitively
advantaged value network in the eyes of the most important end customers or
consumers, and then they work backwards toward what the upstream side of
the value chain should be doing across the enterprise processes to achieve the
desired superior conditions. Together, the linked parties are working to find the
best solutions and practices for all of the key process steps. Beginning with
improved forecasting and moving through the necessary linked processes, the
network partners apply their best resources to find greater results with product
development and introduction, the ultimate distribution efficiency, the best
methods for product replenishment, jointly developed marketing strategies, and
the best possible order fulfillment system. Along the way, they work
collaboratively to find the best enterprise processes and become extremely
effective at any point of handoff between supply chain constituents. In short,
they are working in concert to develop business in a manner that greatly satisfies
the key customers and enhances profitability for all of the contributing allies.

Two requirements must be met as this intelligent value chain is constructed
and nurtured. First, each participant or major constituent of what becomes the
network of delivery must have attained a high level of capability in the supply
chain maturity model (level 3 or beyond), an important element of which will
be the ability to use BPM and its enabling business language, BPML, to enter
and access parts of disparate databases so valuable knowledge can be extracted
without compromising the security of the various systems. Second, the enabling
technology applications must be selected collaboratively and be functioning
successfully across the end-to-end network processing. That means the collabo-
rating business allies are working in concert, with each making valuable con-
tributions toward finding the enhanced state in which ASCM and CRM con-
verge to create the desired differentiation in the eyes of the most coveted
customers. They are doing this with the help of enabling BPM technology and
superior systems across the end-to-end processing linking them into an intel-
ligent value network.
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THE VALUE OF CUSTOMER INTELLIGENCE

There is an important purpose behind the effort to establish greater customer
intelligence. Bringing together a single view of the customer with high-value
analytics can serve to optimize customer interactions, reduce operational costs,
and enhance revenue-generating opportunities. To begin, most organizations
have multiple records and accounting for the same customer, with no consistent
information transfer across business units within the same organization. This
condition leads to the absence of a single view of the customer and leads to
inconsistent customer experiences. Much time and effort are wasted collating
reports and gathering information, rather than focusing valuable resources on
analyzing high-value information and knowledge. Much of the marketing effort,
which is intended to build a demand, is focused on mass-market techniques,
rather than the preferred targeted segments that offer the most lucrative returns
on the effort. The inability to target the right customer at the right time, with
no predictive modeling capabilities, exacerbates the problem and leads to ex-
pending corporate energies on low- versus high-level customers and a total lack
of optimized service levels.

Solutions to these complications can add dramatically to the firm’s perfor-
mance, including such features as:

� Data management personnel savings
� Faster call handling of inbound inquiries
� Prospect and customer solicitation savings
� Reduction in returned communications
� Improved data quality in critical operational systems
� Improved targeting for cross-sell, up-sell, retention, and acquisition

campaigns
� Lower customer attrition or churn rates

More importantly, attaining such conditions puts the internal house in order
and brings the firm to the point of being able to approach customer intelligence
in a more contemporary manner. By today’s standards, CRM has become the
deployment of strategies, processes, and enabling technologies that are used to
acquire, develop, and retain an organization’s best customers. It includes un-
derstanding customer needs, the relative importance of each customer segment,
and the best, most economical means to meet those needs. Within an environ-
ment focused on this view of CRM, strategy, processes, organization, and culture
begin to revolve around a central focus dedicated to satisfying customers in the
most appropriate manner and sustaining those with most strategic value indefi-
nitely. Businesses adopting such an environment recognize that performing the
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end-to-end process steps in the most effective manner becomes the hallmark of
network distinction, but it cannot be achieved without the knowledge necessary
to optimize the important process steps.

Process orientation has never had more meaning in this environment. Or-
ganizations that remain internally fragmented and operate in a stovepipe manner
will never achieve the advantages cited. They will be doomed to local optimi-
zations within some business units and be prevented from achieving network
process and systems optimization. Such systems as enterprise resource plan-
ning, CRM, and collaborative planning, forecasting, and replenishment simply
will never be achieved in an optimal manner due to the process inefficiencies
that will occur. Process design and enablement with new technologies and
methodologies and tools are what will provide the greatest opportunity to in-
crease corporate performance in the modern era. The drivers behind this return
to a process focus, moreover, will be an enhanced customer-controlled environ-
ment, where customer satisfaction is the real end objective, with use of the
Internet to create and control the sharing of valuable knowledge.

When ASCM and CRM converge in this advanced level of the evolution,
some important characteristics will be apparent:

� Demand management and forecasting will be at improved levels, with
actual need matched with capability to supply.

� Sales and operations planning will move to advanced planning and
scheduling, where key suppliers and customers participate in diagnos-
tics and planning sessions to bring a reality to the planning and supply
processing.

� Inventory management will be a network effort, in which the linked
allies work to deliver the right goods to the point of need in the right
quantities at the right time.

� Visibility into the end-to-end processing will be on-line, real time, al-
lowing the constituents to view what is taking place, track important
events, and adapt the supply chain to ever-changing market conditions
faster and more accurately than the competition.

� Event management will be at the highest possible level of effectiveness,
as the reactions to any planned sales effort will be instantly relayed back
to the important upstream partners, so they can react appropriately to
actual event conditions and results.

� Investment in the extended enterprise will be driven by the good of the
whole network, not just individual partners’ local shareholder needs.

In short, the voice of the customer will be driving the supply/value chain,
based on the segmentation that has determined the level of response necessary
to satisfy the customers being served. This condition requires the firm to move
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through the four levels of the intelligent customer maturity model, as illustrated
in Figure 8.4.

Beginning in the first level, or the starting gate, the basic requirements must
be met. The firm adopts a 360-degree or total view of the customer and deals
with the fact that most processing involves excessive manual analysis and
handling of the data. Use of the intranet, or internal communication system, has
to be improved so there are no cultural inhibitors to building the most accurate,
accessible knowledge on the most strategic customers.

In the second foundational level, where the firm begins to erect the building
blocks to success, a common customer identification system is installed and
customer segmentation is used to separate the customer list by strategic value
to the firm and profit to the firm. The matrix presented in Figure 8.5 has been
used as a guide for such segmentation. It progresses from the low-value, low-
profit, or “usual suspects” to the high-value strategic customers that are “to die
for.” Within each block of the grid are comments intended to help the selection
process.

Two types of analytics are then used to identify and target the highest
potential customers. A profiling tool is used to determine who and where the
best customers are and what they really need. In this “descriptive modeling”
area, focus is brought to such elements as lifetime value, demographics, behav-
ioral trends, and decile analysis. A targeting tool is used to determine how the
firm identifies the right offer to the right customer at the right time. In this
“predictive modeling” area, focus goes to propensity to churn, chances for
cross-selling and up-selling, and the propensity to buy.

Figure 8.4. Customer Intelligence Maturity Model
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Returning to the maturity model framework (Figure 8.4), as a firm moves
into the “advanced” level 3 of the progression, it begins to build a market
advantage, through ASCM/CRM. Now the organization is working selectively
with business allies and develops a complete customer view, with treatments
and services matched with the value segments from the segmentation grid.
Together, these allies apply BPM technologies to link those components of the
various databases that contain valuable customer information/knowledge in a
manner that protects internal security. Now the parties involved have agreed to
what knowledge will be made available and for what purposes, and they have
established the means of access.

In the “distinctive” level, a sustainable competitive advantage is the objec-
tive. Here, the nucleus firm in the extended enterprise and its allies are offering
differentiated products and services matched to the needs of the various seg-

High
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For-the-Moment Buyers
� Returns diminish as service

costs escalate
� Spot buys can be lucrative, but

spread over many suppliers
� Firms show some willingness

to pay for added values
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� Spot buyers; pricing is crucial
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fulfillment, sales automation
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� History of mutual partnering,
sharing in risk
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Figure 8.5. Customer Segmentation by Strategic Value and Profit to the Firm
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ments in the grid. Through the sharing and analysis of mutually provided in-
formation, insight-driven interactions are a part of the scheme. The joint analy-
sis of the data being transferred over the BPM-enabled extranet connecting the
value chain constituents is providing knowledge unavailable to competing
networks. As this model is considered, it is imperative that a firm which desires
such an advanced position evaluate itself and determine where the organization
and its network partners fall on the maturity scale. Then a determination can
be made as to where the firm needs to be, and the business partners can begin
building a plan to achieve that position.

RESPONDING TO THE CUSTOMER EXPERIENCE

The intelligent value chain that evolves will have many facets, but it will remain
focused on customer satisfaction. The architecture that makes such a value chain
possible is described in Figure 8.6. It progresses from the back-office systems,
necessary to meet the needs of the customers, to the customer touch points so
critical to the provision of value-added services. In between, a customer intel-
ligence hub is at work, using BPM and providing the profile, rules management,
events and treatments, and the quality data needed to enhance the ASCM/CRM
systems.

New definitions are then brought to the benefits and values being delivered
to the most strategic customers. Differentiated (often customized) answers to
members of a particular segment’s business problems are part of the delivery.
Points of view are specific to each market segment. Solutions are comprised of
a mix of tools, competencies, and offerings matched to actual needs. Specific
solutions are packaged and delivered with a defined and quantifiable business
value — measured across the entire value chain, and for the individual partners,
using the economic value added tools described. The customer intelligence
system at work synthesizes data consolidation and analytics so that a single
view of the customer emerges, as well as individual customer analytics, which
are used in profiling, evaluation, and modeling for success. A single up-to-date,
integrated view of the customer relationship is constantly maintained, along
with robust customer insights to tailor the correct treatment to the right customer
at the right time.

There are three dimensions to customer intelligence, with specific features
and advantages:

1. Customer information integration
� Integration and rationalization of disparate customer data, to provide

a persistent cross-channel data store to serve as a focal point for
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analytic processing and as a clearinghouse for multiple disparate
touch points

� Establishment of relationships in the data to support analysis at the
customer, prospect, household, and segment levels

� Development of an operations format for use of customer knowledge
through all customer interaction points

� Development of event-based or delta-based sensing mechanisms to
identify changes in front-end CRM systems, such as customer behav-
ior or profile

� Transfer of information on event or delta to the hub-based repository
for integration and consolidation

� Utilization of enterprise application integration or low-latency tools
to move data from front-end systems to operational data storage

2. Customer insights: segmentation and modeling
� Ability to analyze cleansed and consolidated customer data to de-

velop descriptive and/or predictive models
� Understanding of the economic or lifetime value of each individual

customer
� Customer segmentation based on value, demographics, and behav-

ioral information
� Quantification of each customer’s responsiveness to marketing and

other stimuli
� Identification of the appropriate treatment or offer for each customer,

and delivery of this insight to front-end application
� Mining of vast amounts of data to identify hidden customer insights
� Capture and codification of analytical best practices in a business

rules engine, to create intelligent recommendations in a near real-
time environment

3. Customer insights: operationalization
� Ability to offer insights at the point of contact
� Products and services matched to individual customers
� Rules-driven customer interactions
� Differentiated service treatments for valuable customers

CONCLUSION: USING CUSTOMER INTELLIGENCE
IS A KEY TO SUCCESS

Information abounds in most business organizations. The problem is that most
of the important data is not used in an intelligent manner, because it is stored
in nonintegrated databases and rarely shared across internal business units.
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What must be done with this valuable information forms the basis of customer
intelligence. That begins with a common definition of customers, a description
of the tools to be applied, and the information integration architecture necessary
to make the system a viable business enhancement process.

Knowledge is the key, and information about customers builds knowledge.
Companies must manage their customer data better to be able to act upon
customer knowledge. Figure 8.7 shows the customer intelligence maturity model,
where we have arrayed the key operational improvement characteristics against
the levels of maturity progression. From basic through foundational, core, and
distinctive levels, the important areas where customer intelligence can bring a
favorable impact are depicted, so a company can gauge how far along the
continuum it wants to or should proceed. Firms need to assess where they are,
what their competitors are doing, and then determine where they need to be in
order to achieve the advantages that we have outlined.
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9
USING PROCESS
SIMULATION TO
MINIMIZE THE RISK

Now that we have explained how to take a firm to the highest and most ap-
propriate level of the supply chain maturity model, and how to track the savings
from that model and the SCOR® model to financial statements, we are prepared
to consider how to make sure the potential savings are real before engaging in
what could be a high-risk transformation process. In this chapter, we will in-
troduce the idea of using computer-based simulations to test business improve-
ment changes before implementation and will suggest ways in which simula-
tions can be used to help optimize processes and supply chains before
encountering risk in the possible outcomes. Simulation will be explored and
defined as a logical business implementation tool, with the inherent techniques
explained along with numerous examples of how firms are getting the most
benefit from the tool.

SIMULATION DEFINED

In essence, simulation provides a “virtual test bench” for process improvement,
as it is a technique that focuses on quantitative measures that could result from
various potential actions. It provides a representation of the process actions in
a manner that is transparent to the business user, thereby generating a prediction
of potential business performance — should the process, rules, and parameters
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be adopted or altered in practice. It provides a means of testing alternative
solutions and outcomes before actually engaging in the introduction of the
changed processing.

As we explore simulation, we will explain how it is used to gain value, its
role within a business process management suite, and how it can be applied to
business intelligence and management of the enterprise, through analysis of the
resulting metrics. Additionally, we will show how optimization efforts can be
applied with simulation to approach true process optimization in an automated
manner. This level of optimization, implemented within business process man-
agement — enables the extended enterprise to more effectively manage its end-
to-end supply chain and supporting business processes.

THE IMPORTANCE OF FOCUS ON PROCESS

To begin, managing businesses to achieve maximum value requires an under-
standing of what is meant by value. There has long been a quantitative approach
to business management based on generally accepted accounting principles. As
the various approaches have matured, they have become much more sophisti-
cated, especially with the introduction of activity-based costing, balanced
scorecards, and financial dashboards, all of which build on two fundamental
concepts: when you can’t measure it (however that might be), you can’t improve
it, and what you measure generally gets better. We now ask what it is that
delivers goods or services with inherent value from a business or enterprise. It
is a set of focused and coherent processes that bring satisfaction to the con-
sumer. To improve a business, then, as you change the underlying processes,
each process needs a set of measures which when folded together reflect attain-
ment of the organization’s goals as well as maximum customer satisfaction —
the essential aims of an advanced supply chain system.

In the quest for such a condition, it has been said that there have been “five
big ideas” in terms of operational management, notably:

� Introduction of the moving production line and standardized product by
Henry Ford and Frederick Taylor

� Statistical control of quality by W. Edwards Deming
� Lean production by Toyota
� Theory of Constraints by Eli Goldratt
� Process focus by Michael Hammer and James Champy

Of these ideas, process focus is the only one that looks “end to end,” while the
others tend to work on single activities. In the current complicated business
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world, you cannot get far by focusing on a single task. Most equipment, for
example, can be relied upon to deal with a single task effectively. On the other
hand, process can be defined as “end-to-end work.” It is an organized group
of related tasks that work together to create value. All supply chain work fits
this description and becomes process work (e.g., “order to cash” or new product
introduction). The redesign of work on an end-to-end basis is central to im-
provement; it is the antidote to nonvalue-adding activities. Consequently, pro-
cess can have the biggest impact on enterprise operations. Contemporary per-
formance problems, as a result, are process problems, not task problems. We
must use techniques suited to dealing with the process. This is where simulation
comes in and offers the greatest value.

SIMULATION INTRODUCTION

The term simulation is used in a wide variety of applications. Weather mod-
eling, business games, war gaming, and aircraft cockpit simulators can all be
construed as forms of simulation. So what does the term simulation really mean
to a business application? In a very general way, simulation can be defined as
an imitation of a system. This is obviously a very general view and not par-
ticularly useful. Some simulation is enacted by human role play, while some
involves physical models, and some is computer based. A key distinction is that
the simulation of business processes involves the time dimension, which intro-
duces dynamic simulation. An imitation on a computer of a system as it progresses
through time represents one possible dynamic example, such as the building of
an automobile.

The simulation technique introduced here is a discrete event simulation as
opposed to any simulation model based purely on mathematical calculations.
Mathematical calculations can be used as simulators or predictive devices and
are the basis of many forecasting tools used in supply chain management.
Discrete event simulation actually mimics the process in a very transparent way.
As such, you can study how to achieve something rather than just get an
indication of the outcome. This “how-to” feature is obviously of great benefit
when determining the best way to manage the enterprise of which the firm is
one constituent. Users of discrete event models can generally have confidence
that when they modify the simulation of the process, the resulting outcome will
be valid. It is not always obvious how to change a mathematical model to
predict the effect of a change in how a business is operated.

Discrete event simulation can also be used to study systems designed to
perform business or manufacturing processes, which can include specifically
created physical systems (e.g., equipment or human activity or, even more



192 Business Process Management Applied

likely, a combination of people and equipment undertaking a set of defined tasks
or a process). The relation of the business process to the simulation model is
shown in Figure 9.1. For instance, service operations (banks, call centers, and
supermarkets), manufacturing plants, distribution and transport systems, hospi-
tal emergency departments, and military operations all involve elements of both
equipment and people. On some occasions, other effects need to be represented
in the simulation models as well (e.g., weather affecting the progress of a ship).
Normally, the effect, rather than the actual cause, is modeled or represented
statistically.

Randomness is also an important factor. To move away from averages, real
life is all about fluctuations in values, whether from market changes, traffic
conditions, weather, and so forth. The time it takes a human to perform a task
also varies, so it is important for any simulation to deal with randomness and
statistical distributions. The purpose of a simulation model, moreover, affects
how you build it, how you undertake the project, how you judge success, and
how you know you have finished. Simulation projects might be about gener-
ating knowledge, investigating change strategies, developing control rules, etc.
In each case, the model will be different because of the end use.

It is clear that different details will be required in a model to test whether
option A is better than option B, as opposed to a user predicting to two decimal

Figure 9.1. Business Process Map and Simulation Model
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Resources/
Rules/
Historical 
Data
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points the service level of option A. Simulation tends to involve the simplifi-
cation of real systems into an appropriate model. A simulation simply predicts
the performance of an operations system under a specific set of inputs. For
instance, it might predict the average waiting time for telephone customers at
a call center when a specific number of operators are employed. It is the job
of the person using the simulation model to vary the inputs (the number of
operators) and to run the model in order to determine the effect. As such,
simulation is an experimental approach to modeling, which becomes a “what-
if” analysis tool. The model user enters a scenario, and the model predicts the
outcome. The model user continues to explore alternative scenarios until he or
she has obtained sufficient understanding or identified how to improve the real
system.

A computer simulation is a model that also mimics reality. Simulation
involves the modeling of processes as they progress through time, according to
the process definition, operating rules, constraints, and resources, often facili-
tated through computer processing of the data.

WHY SHOULD A FIRM SIMULATE POTENTIAL
BUSINESS PROCESSES?

Simulation becomes valuable when there is variability of outcomes in the business
processing or when parameters and rules are changed. Under these conditions,
it is not easy to predict the outcomes, particularly when these factors change
over time. For example, the famous “beer distribution game” represents a simple
supply chain consisting of a retailer, wholesaler, and factory. The retailer orders
cases of beer from the wholesaler, which in turn orders beer from the factory.
There is a delay between placing an order and receiving the cases of beer. The
game demonstrates that a small perturbation in the number of cases of beer sold
by the retailer can cause large shifts in the quantity of cases stored and produced
by the wholesaler and factory, respectively. Such a system is subject to dynamic
complexity — like the majority of contemporary supply chains.

Of course, many operating systems are subject to both variability and dy-
namic complexity. Indeed, the variability of one component interacts with the
variability of another to create dynamic complexity. In such situations, it is
almost impossible to predict the overall performance of the system. Consider
the simple example shown in Figure 9.2.

The level of customer service is simple to predict, since there is no vari-
ability in the system and because there is no interaction between components.
The lack of interaction is a result of the service time being exactly the same
for each customer, which means that there is no queuing or blocking. The
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customers spend five minutes in the system; in fact, each customer spends
exactly five minutes in the system.

Most activities, however, do not take exactly the same time every time.
Assume that the times given above are averages, so customers arrive on average
every five minutes and it takes on average five minutes to serve a customer.
What is the average time a customer spends in the queue waiting to be served?
This is not an easy question to answer, especially when subsequent steps are
also considered, as there is variability in both customer arrivals and service
times. Queues would develop between the steps and create consequential effects
on performance. Most people, when asked for a specific time, tend to under-
estimate the likely queuing time. Of course, the actual queuing time depends
on many things even in the one-step system, such as:

� Variability in arrivals
� Variability in regular service time
� Variability in service time that might be affected by type of customer

or time of day

Discrete event simulation provides the technique for evaluating such sys-
tems effectively, modeling the process from the “bottom up,” starting at the
required level of detail. Changing the process inherent in the model provides
the ability to evaluate the effect of such a change. Operations that involve
multiple processes and how they interact can also be modeled, by effectively
linking multiple models together.

The benefits of simulation include:

� Risk reduction
� Greater understanding of process conditions and interactions
� Operating cost reduction
� Lead time reduction

Figure 9.2. Example of a System Subject to Variability

ServiceCustomer arrivals

One every: 5 minutes Duration: 5 minutes

Subsequent
Steps 
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� Faster plant/process changes
� Capital cost reduction
� Improved customer service

THE ADVANTAGES OF SIMULATION

The value to be gained with simulation begins as a step beyond experimentation
with the real system. The simulation model removes the need to experiment
with the real system. For instance, additional check-in desks could be placed
in an airport departure area, or a change in the flow around a factory floor could
be implemented. There are some obvious, and less obvious, reasons why simu-
lation is preferable to such direct experimentation:

� Cost — Experimentation with the real system is likely to be very costly,
as it is expensive to interrupt day-to-day operations in order to try out
new ideas.

� Time — It is time consuming to experiment with a real system. It may
take many weeks or months (possibly more) before a true reflection of
the performance of the system can be obtained.

� Control of the experimental conditions — When comparing alterna-
tives, it is useful to control the conditions under which the experiments
are performed so that direct comparisons can be made. This is difficult
when experimenting with the real system.

� The real system does not exist — A most obvious difficulty with real-
world experimentation is that the real system may not yet exist or, more
importantly, a modified system will engender better results.

Softer benefits include:

� Fostering creativity — Ideas which can produce considerable improve-
ments often are never tried because of the time and cost constraints. The
way models are traditionally presented and viewed results in a simpli-
fication of reality that can stifle creativity. With simulation, various
ideas can be tried in an environment that is free of risk.

� Creating knowledge and understanding — Models help people to
discuss issues, see effects, and marshal their collective thoughts.

� Visualization and communication — Visual simulations provide a pow-
erful tool for enhancing communication and stimulating innovative ideas.

� Consensus building — Many simulation studies are performed in the
light of differing opinions as to the way forward. Sitting opposing parties
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around a simulation model of the problem situation can be a powerful
means of sharing concerns and testing ideas with a view to obtaining
a consensus of opinion.

GAINING VALUE FROM DISCRETE EVENT SIMULATION

Discrete event simulation can be used to model various processes, using entities
or tokens moving through queues over time. Figure 9.3 describes the project
steps in such an effort, beginning with establishment of the objectives and scope
and proceeding to implementation. Typically, there are two types of queues
involved in discrete event simulation. First, we have those where entities just
wait, what we normally consider a queue. Second, we see those where entities
reside while the “value-adding work” is carried out. These queues are often
considered to be activities. The “event” occurs when the model changes state,
normally instantaneously. This is typically the start or end of an activity or some
form of interruption, such as a breakdown, lunch break, etc. At the end of an
activity, the simulation would check to see what other activities can now begin
as a result and schedule the end of that activity after allocating the required

Figure 9.3. Project Steps
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entities and other resources. The model then steps forward in time through a
list of scheduled events, gathering statistics on performance and adding newly
scheduled events.

CONSIDER THE ADVANTAGES OF EXPERIMENTATION

Consider a health service example, where the number of patients admitted to
the clinic is a set number arriving according to a variable timing profile. To
establish the weekly variability of utilizations of clinical staff, the model can
be run for either a single run of 50 weeks or for 50 runs of a single week. Each
of these runs will enable the variation of utilizations to be observed and con-
fidence intervals calculated. Multiple runs are important. You would not judge
the fairness of a coin by just one or two tosses!

It is true that the above model is simplistic, as indeed the profile of patients
in such a model would probably vary in ways that would require more extensive
modeling (e.g., the definition of a likely profile over a longer period to take into
account current observed fluctuations from week to week). However, the ex-
perimentation options hold true: either a short period of experimentation can be
repeated many times (with different random number sampling), or a model can
be run for a much longer time and the range of random effects can be observed.
How many repeats and how long to run a model are questions that can be
answered by a combination of input and output data analysis. It is important
when running a model that it experience all the randomness of the input data
and that the output results “settle down” before conclusions are drawn.

At a second level, a user may wish to alter different parameters within a
model to observe the different effects. Again, with this type of experimentation
the range of results might also be important, once they are more accomplished
through elongated or repeated experiments.

At a third level, a user may wish to compare one model with another. For
example, in manufacturing there may be two investment options: production
layout A and production layout B. These may indeed be the only options,
although within each solution there may be parameter choices (e.g., containing
buffer storage level options). In addition, there is again the optional value of
establishing the potential range of results.

With all these levels of experimentation, there are a variety of experimental
designs that can be used — different numbers of replications and different types
of factorial experimental designs, ranging from full factorial to half factorial to
Latin square-type designs where different parameter combinations are chosen.
For different models, the model itself can simply be considered a different type
of parameter.
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CONSIDER OPTIMIZATION POSSIBILITIES

It is common within experimentation that the users want to find the best so-
lution. But best can mean many different things — highest throughput levels,
lowest costs, or highest services levels. Usually it means a specific combination
of these types of factors. When searching for optimization, it is important to
define what the best solution should look like. This is encapsulated in an
objective function which can be as simple or as complex as required. This effort
is not always a trivial exercise. Consider the problem of the optimization of a
supply chain with many constituents, the extended enterprise model. Within a
single enterprise, a balanced-scorecard-style approach is often used, balancing
positives (savings) with negatives (costs). As the effort extends across multiple
business constituents, the necessity is introduced to gather data in a more rig-
orous manner across several companies.

With the objective of the optimization established, the next step is to define
what can vary (often called the optimization parameters). These parameters can
be simple numbers, such as the number of staff employed on each shift, or can
be flags indicating different complex control options or behaviors for a model.
For example, it may be of interest to investigate flexible labor arrangements in
a factory. For this type of situation, a flag can enact different resource rules in
a model, one indicating separate defined resources and one indicating the use
of any number of resource pools.

There may be constraints as well. For example, in a model that looks at an
office business process, the staffing level for the seven different stages of a
particular process may be between 20 and 30 people. However, the overall staff
requirement must be below 190, due to space considerations. Other input data
items, which need to be set for a simulation experiment, must be established
for optimization, such as:

� How long should a model run be?
� Should there be a warm-up period for a model to allow it to reach

equilibrium?
� How many replications of each set of parameters should be allowed?

Once the objective is defined and all the parameters and constraints have
been set, then the model optimization is ready to run. An optimization is a series
of experiments where the next experiment is determined based on the results
found so far. The sequence can be determined and affected manually or auto-
matically, using an optimization algorithm. Optimization can be thought of as
intelligent experimentation, while optimization algorithms attempt to improve



Using Process Simulation to Minimize the Risk 199

the results being achieved through learning the effects of adjusting each param-
eter in combination with other parameter settings. With a simulation model, an
optimization algorithm typically works in the following way:

1. An initial set of parameter values is chosen, and one or more replication
experiments is carried out with these values.

2. The results are obtained from the simulation runs, and the optimization
algorithm then chooses another parameter set to try.

3. The new values are set and the next experiment set is run.
4. Steps 1 and 3 are repeated until either the algorithm is stopped manually

or a set of defined finishing conditions is met.

With this type of heuristic algorithm, it is impossible to guarantee that the
model will always find an optimal solution using a reduced experiment set. It
is necessary, therefore, to define the simulation optimization solution space. The
solution space of an experiment is often described as the multidimension plot
of the objective function value against the parameter values. Thinking in sim-
plistic terms with two parameters, it can be visualized as a terrain map, with
the x and y coordinates as parameter values and the best result represented by
the highest mountain or the deepest sea.

The most difficult type of solution space for any algorithm to search is one
where the terrain is especially rugged, with many cliffs, chasms, crevasses, and
all manner of quickly changing slopes and gradients. However, the majority of
simulation models do not experience such wild variability. This is not to say
that the landscape of a simulation solution space is bland, but usually there are
trends apparent, rather than total randomness. Typically, optimization algo-
rithms can learn quickly from the different sloping regions and can also learn
about a relatively small number of complicated areas. Therefore, optimization
algorithms can work well for typical simulation experiments.

The success of an optimization algorithm is often measured as the speed at
which it can find an optimal or near-optimal solution. Speed is important because
a simulation experiment is not an instantaneous calculation. Simulation experi-
ments take time, and since it is not possible to conduct millions of experiments,
a good algorithm must learn quickly in order to find good results in a reasonable
time frame. Other useful and time-saving devices include:

� Simple analyze experiments to determine the variability of typical runs,
which helps to determine the number of replications required

� An answer pool that saves data as the algorithm runs, enabling light-
ning-fast reruns and the reuse of results in other algorithmic runs
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� Tolerance settings to abort multiple runs if the first replication is so far
removed from the optimal found as to make further replications a waste
of time and unnecessary

� Optional tracking for any other parameters that may be of interest in the
results set from the simulation

EXAMPLES HELP ILLUSTRATE THE RESULTS

Figure 9.4 depicts a table of the first 38 experiments from a typical optimizer
run, using Lanner’s Witness Simulation package. Note the gradual improvement
of the profitability function, which in this case is the objective function. The
parameter settings are shown in the center columns and the tracked function
values in italic on the right.

Figure 9.5 shows a view of the simulation run control and two of the reports
to which it gives access. The value of the objective function found by each
experiment is shown by the shaded line indicating the current optimal value
discovered. The parameter values being used for the current experiment are
shown on the right.

Figure 9.6 is a chart showing the variance of five different simulation rep-
lications. The nonregular shape of the polygon indicates that the simulation
result varies between replications. Where different lines overlap, there is an
indication that one parameter set is better than another — sometimes and some-
times not. Both of these results may illustrate options to effect better control
on a process or indeed just reflect inherent variation that cannot be controlled.

Figure 9.7 is a table of confidence intervals for the result. These confidence
intervals can also be obtained for any tracked function values. Figure 9.8 is a
parameter analysis showing the average effect of each parameter value across
all experiments measured in terms of improvement on the worst solution found.
Such an analysis illustrates the sensitivity of different parameter settings.

DIFFERENT TYPES OF OPTIMIZATIONS

As outlined above, there are many different types of simulation experiments that
can be conducted. Typically, optimization simulation is useful where there are
ranges and sets of parameters and models that can be expressed as options and
where the best solution can be expressed clearly. Model examples where op-
timization is used include:
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Figure 9.7. Confidence Intervals

Figure 9.8. Parameter Analysis
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� Improving key performance indicators, for example, which means or-
ganizational control and process flows can be changed to improve
performance
� Determining resource numbers, such as how many people should

be employed, with what skills, and on what shift patterns
� Determining storage requirements, to answer what buffers should

be present at each stage of the production process for a typical
schedule

� Determining control and priorities, for example, in a hospital to deal
with patients in the most efficient and correct order

� Determining layout, to ascertain what amount, for example, should
be placed in chemical tanks for the production process to maximize
the effectiveness of the subsequent transfer for usage

� Determining options for improvement, such as establishing in a Six
Sigma project which machine cycle time it would make most sense
to improve in order to maximize jobs per hour throughput for the
whole line

SIMULATION AND KEY PERFORMANCE INDICATORS

Key performance indicators (KPIs) help an organization define and measure
progress toward organizational goals. Once an organization has analyzed its
mission, identified all its stakeholders, and defined its goals, it needs a way to
measure progress toward those goals. KPIs are typically used for that purpose
as measurements that are quantifiable, agreed to beforehand, and reflect the
critical success factors of an organization. They will differ depending on the
organization, but within a vertical industry sector some should be common and
used to benchmark a company’s performance against competitors.

A business needs to set targets for each KPI. A company goal to be the
employer of choice might include a KPI of “people turnover rate.” After the
KPI has been defined as “the number of voluntary resignations and terminations
for poor performance, divided by the total number of employees at the begin-
ning of the period” and a way to measure it has been set up by collecting the
information in the human resources system, the target has to be established.
“Reduce people turnover by 5% per year” is a clear target that everyone will
understand and be able to take specific action to accomplish. The question then
becomes: What are the specific actions that will deliver the objective?

Business process management is about managing corporate or business per-
formance through managing those processes which drive the firm to the desired
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overall objectives. KPIs therefore need to be designed at various levels in order
to be relevant at an individual process level. While the KPI defined above
concerning turnover rate might be relevant for the board, it is not appropriate
for the supervisor of the human resources department’s contact center. That
center’s performance may well have an effect on turnover rate, but it requires
its own process-level KPIs, perhaps based on responding successfully to em-
ployee questions, in order for it to be managed effectively.

Simulation and optimization supporting the identification and design of
KPIs have been used extensively to help improve processes and consequently
to ultimately improve business performance. Simulation can be used to both
help define and set targets for a KPI. This feature is in addition to the use of
simulation to identify process changes (resources, rules, and structural needs),
which deliver improved performance. Simulation aids the definition of a KPI
(that is, the equation and data of which it is composed), through examining the
reaction of that KPI under different circumstances. This procedure ensures that
the KPI does in fact properly connect to the organization’s goals and will help
drive the appropriate behavior and reaction to different potential events. Most
KPIs are developed directly from the overall goals or critical success factors
of the organization. Process-based KPIs tend to be focused on results or outputs
from a process, such as customers served per hour or claims processed.

Simulation is also valuable in the setting of targets against KPIs (such as
the number of calls to be answered per hour), because the simulation can
accurately assess what is achievable in theory by the process and resources
employed. Many KPIs are now presented as part of a “digital cockpit,” using
gauge or dashboard-style displays. Depending on the KPI and the targets se-
lected, they often include some use of zones to highlight acceptable levels (e.g.,
green, yellow, and red). It is important when calibrating these gauges to under-
stand the effect of natural fluctuations due to inherent randomness within pro-
cesses or behavior. Simulation can support this calibration to help ensure that
unnecessary reaction to natural short-term fluctuations does not occur.

Processes have a series of steps, and at each step measurement can be taken
to better understand the behavior of the process under different circumstances.
Identification of key points in the process and the relevance of specific measures
(probes) in predicting failure of the process can provide significant opportunity
for improved process management and business value. Effective process moni-
toring through probes at specific points in the process involves watching factors
to give prior warning that the target levels are under threat. Simulation is able
to help identify these probes and the threshold values that indicate a deterio-
ration of the process which will ultimately end in an unacceptable KPI.



Using Process Simulation to Minimize the Risk 207

SUMMARY

Management through a process focus and by using validated metrics is a valu-
able and proven methodology to help drive a successful enterprise. Through
their natural processing and quantitative focus, simulation and optimization
provide a natural enabling tool to help connect the top-level balanced scorecard
and corporate performance management approaches to detailed business pro-
cess analysis contained within the business process management umbrella. They
also pave the way for supporting continuous process improvement as more and
more companies become properly process enabled.
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10
STEPS FORWARD

In this concluding chapter, we want to revisit some of the main themes and draw
conclusions that lead to a productive go-forward effort. First, it is important to
understand that a supply chain effort must be focused on four key business
drivers:

� Reducing costs as low as possible without compromising the ability to
satisfy customers

� Making optimum use of assets, whether they be owned by the firm or
one of its important business allies

� Using the benefits of the supply chain improvements to satisfy custom-
ers and consumers

� Increasing revenues with those customers most beneficial to the firm
and its business allies

Second, to achieve optimum results across those needs, a firm must follow
some form of framework or model and get its internal house in order and then
progress, with the help of willing and trusted external business allies, toward
a predetermined position of excellence, which significantly improves the metrics
used to track progress. Third, the internal and external progress should be
facilitated with the use of business process management and business process
management systems that transfer important knowledge quickly and easily be-
tween the constituents in what becomes an intelligent value network. This
network should be focused on having distinguishing characteristics in the eyes
of the most important customers and consumer groups. Fourth, with the pre-
ceding steps accomplished and better metrics achieved, the actual benefits should
be clearly visible in improving the profit and loss statements and balance sheets
of all the partners in the value chain.
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Those are the fundamentals of a supply chain management and advanced
supply chain management effort. We have outlined how a firm can use the
supply chain maturity model as a framework to guide its effort and to gauge
progress. The SCOR® model, with enhancements, can be equally helpful in
finding the route to better performance and near optimized operating conditions.
Simulation can be applied to minimize the risk before making actual changes
or to test various scenarios. When accomplishments are recorded, however,
there must be a means to document the improvements on the financial state-
ments. That is the essence of a successful effort.

THE GO-FORWARD STEPS

With an appreciation for the views expressed in this book, and the advice given
for making progress and finding the values in the financial statements, we are
prepared to conclude with the steps that have been mentioned before but which
are worthy of repeating as they are appropriate to consider as a means of moving
forward. These steps begin with some form of an awareness session, with
attendees representing the key decision makers in the organization. Most supply
chain efforts fail to reap the full benefits because important executives are not
aware of what the results can mean to their areas of the business and therefore
withhold full support. An awareness session focused on explaining the basic
concepts, presenting the roadmap to be followed, and showing at least order-
of-magnitude metrics covering the impact to the financial statements and to the
individual executives’ areas of responsibility is an imperative action.

Next, there should be an effort led by the CEO and the designated supply
chain leader to develop alignment around the vision, strategy, and action plan,
which is developed to guide the effort. Once again, we have found from ex-
perience that there is too much cosmetic endorsement of supply chain efforts,
rather than true alignment and support for what can be accomplished. Going
forward without some solid assurance that alignment has been achieved across
the senior management team is a formula for failure.

With alignment, an action plan can be developed and implementation started.
The correct actions seem to follow the earlier steps, as awareness and alignment
tend to assure the effort is coordinated, supported, and directed, crucial ingre-
dients for success.

As most companies have some form of effort under way, the next important
step to guide the action plan is calibration, that is, finding out where the
business stands versus where it could be under near optimized conditions. Then
the value to the business of closing the gap and exceeding the most important
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metrics can be determined. A dashboard displaying the desired future metrics
can also be created to track the improved performance.

The calibration exercise can be extremely deep and complex, using consult-
ants to help in the search for meaningful benchmarks against industry competi-
tors or industry leaders in an area of particular importance. On the other hand,
it can be conducted at a high level with a very simple matrix, like that shown
in Figure 10.1. Here the firm is asked to assemble an audience of knowledgeable
people representing the various business functions and business units who then
rate the firm’s position on the matrix.

The session begins with some questions: How do we view the current and
future industry and market conditions? Where do we currently stand with our
improvement efforts? What does the future hold for us, and how will we take
advantage of our supply chain efforts to provide value to our customers and end
consumers? The chart is then presented as a means of determining where the
firm or business unit stands versus where it could be in the future in the various
functional areas. Each column represents where there could be movement to a
higher level, if it is appropriate to achieve that position. The chart is read from
left to right, with the right-most column representing the future, or transformed
company position. Some companies will have activities in multiple columns or
business units with varying positions. The idea is to reach some form of ma-
jority acceptance of current versus “could-be” level. To add a scoring technique,
accept the consensus position and assign a value as follows:

� 1 point for each cell in column 1
� 3 points for each cell in column 2
� 5 points for each cell in column 3
� 7 points for each cell in column 4

The maximum scoring is 49, unless you decide to add other functions or
categories.

RULE OF THUMB SCORING

To gauge the firm’s overall position, a simple scoring mechanism can be used.
We have had success applying the following chart and have added some general
comments on the scores achieved:

7–15 Internally focused. You are lagging in the market. Look into advanced
supply chain management tools.
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16–30 Some external focus. Your company is with the majority of firms.
You are likely well positioned to move quickly ahead. As an example,
consider the possibility of providing vendor-managed inventory/sched-
uling via a secure extranet.

31–40 Good external focus. You are well positioned as a potential market
leader. Examine the possibility of taking the next step of forming a

Figure 10.1. Calibration Chart
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value chain with key customers and suppliers in order to focus on and
fulfill the needs of a particular market segment.

41–49 Congratulations! You are a market leader. Look into your one or two
areas of improvement.

More complex techniques can be used, with much greater detail contained in
the questioning and scoring, but we find that they lead to the same general
conclusions.

The final step in calibration is to make an initial assessment of the value
of moving from the firm’s current state to the desired future state. The figures
in earlier chapters will give some indication of the potential, and the reader will
be able to augment these values with his or her own experiences.

EXAMPLE FROM THE GLOBAL AUTOMOTIVE INDUSTRY

There is one more principle that helps when doing a calibration. Seeing a future
state is not helpful unless it leads to three things:

� Understanding how the future state will impact the business
� Knowing where the firm is in relationship to the future
� Moving toward that future in the most effective manner

The automotive industry can be used as an example of an industry trying
to transform itself while satisfying the three requirements. Several manufactur-
ers, including General Motors, Ford, and Toyota, for example, are all moving
toward full network connectivity as aggressively as they can. Knowing that part
of the future belongs to the firm that can respond to the consumer in the shortest
interval with what each consumer wants, these companies are hard at work
improving their supply chains to gain competence in that direction. The savings
of many days of inventory combined with meeting the demands of car buyers
and dealers in a shorter cycle time are ideal level 4 and 5 objectives.

The combination of the efficiencies of adding first- and second-tier suppliers
to the value network and linking dealers and customers electronically is com-
pelling. The automobile industry is one of the industries attempting a transfor-
mation along the guidelines provided by the maturity model. The participants
are faced, however, with many barriers as they look to their position versus the
expected future needs: their own internal processes, investment in capital goods
and technology, regulatory issues, extraordinarily diverse markets, global over-
capacity, changing consumer expectations, and more.
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Even with all those barriers, key executives realize they must change the
way they do business if they are to move effectively into the future. For an auto
company to become the driver in a level 5 network means adding a build-to-
order capability, which would allow a consumer to customize a vehicle order,
receive a firm price and delivery commitment, and reduce the time to deliver
a vehicle to days. Build to order is a change from the push model. The push
model is what was experienced: fill the distribution channel with vehicles, then
influence buyers to make a purchase using extensive ad campaigns, rebates,
low-cost financing, and more. An ideal pull model means the consumer will
order a vehicle and it will be produced after the order is placed. The consumer
gets exactly what he or she wants, and the manufacturer and the balance of the
supply chain constituents are assured of a sale. A simple mechanism like the
one shown in Figure 10.1 can be very useful in establishing the areas needing
improvement and in setting up the improvement sequence for a similar effort,
especially when conducted in a cross-enterprise manner.

IDENTIFY THE GAPS FROM CURRENT TO
DESIRED FUTURE STATE

With some form of fundamental calibration completed, the next step is to flesh
out more specific details on the firm’s positioning against its industry competi-
tors, so the leaders can chart a meaningful route forward from the identified
current state to the desired future state. That exercise begins with a look at
where the firm stands vis-à-vis the competition and industry leaders. We prefer
to start with an analysis such as that performed by Stratascope, a Marlborough,
Massachusetts–based firm specializing in data-based research and selling tools.
This firm can provide a profile compiled from its five-year histories of 25,000
companies, created using publicly available quarterly financial metrics, as filed
with the Securities and Exchange Commission.

To illustrate our suggestion, we will use material provided by CEO Bruce
Brien on five companies providing products to the automotive original equip-
ment manufacturers and aftermarket car parts suppliers. The companies studied
were Borg Warner, Bosch Automotive Systems Corporation, Delphi Corpora-
tion, Johnson Controls, and Tenneco Automotive. Figure 10.2 is an overview
of the five firms and the competitive landscape that existed at the quarters
indicated. We begin by noting a significant range in return on capital invest-
ment, an immediate opportunity area for one or more firms. The net operating
profit against capital invested (NOPACI) also appears to be low by other in-
dustry standards.
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Figure 10.2. Automotive Parts Competitive Landscape: Comments from the An-
nual Report (Source: Stratascope)

It is generally useful to also extract statements from the company’s annual
report to show how supply chain can help meet objectives and improve some
of the metrics displayed. Most importantly, we typically use this type of infor-
mation to point out the degree to which supply chain improvements, based on
actual data, can increase the earnings per share.

Drawing out one of the players in this analysis, we can see in Figure 10.3
that Tenneco Automotive is exhibiting performance in several areas that could
warrant further discussion. Similar conditions could be found for the other four
competitors. The areas of importance are noted in the circles, with the size
indicating the relative amount of importance. They include revenue growth;
selling, general, and administrative expenses; inventory levels; and fixed asset
utilization. All of these areas were found to be in alignment with management’s
discussion in the firm’s annual report.

As we take a look at revenue growth, we see in Figure 10.4 that the firms
are managing growth and approach the market differently. This observation is
not an indictment, but could point to ways to improve desired performance. One
immediate consideration is how other competitors are managing their growth
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Figure 10.4. Revenue Growth Discussion
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more aggressively than Delphi Corporation and how Johnson Controls has
become the current leader. Supply chain suggestions that might be appropriate
include:

� Overcoming difficulties in introducing or offering new products to
customers by making them visible and readily accessible; providing
easy access to capable-to-promise capabilities and available-to-promise
inventories

� Reducing out-of-stocks by using the visibility to match supplies from
inventory with actual current needs

� Cross-selling different brands through different channels and banners
� Assuring customer-scheduled order ship dates will be met with a very

high percentage with high order fill ratios
� Handling sales quotations and order processing electronically in an error-

free environment and industry best cycle times

In the area of selling, general, and administrative expenses, we see further
opportunity, as illustrated in Figure 10.5. Operating expenses are apparently
being managed differently by these companies, with Delphi setting the competi-
tive pace, followed by Johnson Controls. Some of the issues meriting discussion
could include:

� Improving the ability to tie the actual costs to the behaviors that account
for them

� Reducing overall spend by increasing the visibility into the aggregated
spending in a meaningful manner that highlights the opportunities

� Shortening the new product development and introduction cycle with
increased predictability

� Reducing selling expenses with greater customer intelligence and cus-
tomer relationship management matched to most likely improvement
areas

Progressing into a discussion of inventory levels, we can see in Figure 10.6
that there is another wide variance, indicating some firms are better able to
reduce the days of stock in inventory. Johnson Controls stands out in this
category. With inventory an issue of such importance, aggressive management
is an imperative. Issues worth pursuing could include:

� Using data collection and analysis from supply chain activities that are
out of sync with the physical activities driving them, such as inventory
imbalances and transaction data that are not trusted
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Figure 10.5. Selling, General, and Administrative Expenses Discussion
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Figure 10.6. Inventory Levels Discussion
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� Managing the balance between cost and service levels in a dynamic
environment to assure the service matches the customer need and will-
ingness to pay for extra costs

� Configuring the level of shared information between trading partners to
achieve better matching of demand and supply; bringing key customers
into sales and operations planning and advanced planning and sched-
uling meetings

� Improving forecast accuracy and reducing variance on core products
through knowledge sharing across customer-supplier databases

Finally, we turn to the fixed asset utilization part of the discussion. Figure
10.7 shows Johnson Controls and Delphi in the lead here. They appear to be
investing fewer assets to deliver a dollar of revenue. Now the discussion points
could cover:

� Is detailed shop floor schedule sequencing being done manually or in
a batch mode, limiting dynamic resequencing based on the most current
information?

� Are there too many trips to the central warehouse for small quantities?
� Is there an inability to optimize the location of manufacturing between

plants, contract manufacturers, and other suppliers?
� Has the utilization of assets been suboptimized across the value chain

network?

With this type of discussion, the management team could move to a discov-
ery session to explore the root causes of the value gaps that have been identified.
This session usually leads to identification of alternative solution scenarios for
each of the highest priority issues. Action teams can then be assigned for
implementation of the appropriate solutions.

DEEPER ANALYSIS TOOLS ARE AVAILABLE

If the firm is not averse to using external help in the calibration and analysis
phase, there are a variety of tools available. CSC offers a diagnostic termed
high-impact supply chain assessment, which includes a facilitated awareness
session with benchmarking against competitors and industry leaders. Figure
10.8 is a sample of the tools used in that assessment. As the calibration is
conducted in a specific area, such as procurement and strategic sourcing, ca-
pabilities are discussed for each level of the maturity model. Other charts are
supplied for the other functions of importance to the analyzing company.
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Figure 10.7. Fixed Asset Utilization Discussion
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The terms and examples used in the sourcing chart can be modified for
industry-special needs. As the levels progress, available assistance is indicated
by the bar in the middle of the diagram. Examples of what leading companies
have done are also included in the bottom industry example section. This tool
has proven to be very valuable as a firm determines its current and future
desired state. From this simple diagnostic, most companies are able to begin
planning an improvement process that takes the firm to that future state.

BUSINESS PROCESS MANAGEMENT SYSTEMS RELEASE THE
BENEFITS OF ADVANCED SUPPLY CHAIN MANAGEMENT

With an understanding of the firm’s position on the maturity model versus
where it needs to be to catch the leaders or to gain a competitive advantage,
the tool of most importance in supplying the knowledge necessary to enhance
the targeted processing is business process management. As the firm moves,
with the help of carefully selected business allies, toward optimized conditions,
business process management will provide the means of accessing the databases
across the whole value chain to extract vital information from components of
the partnering firms’ information. There are three key factors inherent in this
business process management systems activity:

� Collaboration — Between internal colleagues, departments, and busi-
ness units and between external constituents across the extended enter-
prise. Joint objectives are established through this collaboration to attain
such goals as:
� Realize a 35% return on investment on a collaborative planning,

forecasting, and replenishment effort
� Analyze real-time business information to reduce cycle times in key

product development and delivery efforts
� Link the work flow processing so there is full visibility into the flow

of inventories and finished products
� Connect the available-to-promise and capable-to-promise invento-

ries with trading partners’ and key customers’ demand signals
� Automation — Of all important business processes, so the business

allies can:
� Eliminate slow and error-prone manual systems and model, deploy,

and manage automated processes of importance to the network and
its intended customers

� Map legacy business objects so the process flows can be handled
in a more efficient manner
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� Integration — To drive up the values received from existing informa-
tion technology investments to the operating units needing supply chain
improvement, through:
� Connection of the databases, legacy systems, and enterprise appli-

cations of importance
� Work flows conducted with a single, unified view of the legacy

business objects
� Secure access to back-office systems

CONCLUSIONS

The benefits are only limited by the imagination of those seeking the improved
state. As we have mentioned, the results of the joint CSC/Supply Chain Man-
agement Review survey have confirmed the possible improvements to costs and
revenues. That survey also concluded that there is significant room for further
improvement. Key process improvements cited by a large number of firms that
have indicated achievement of benefits from their efforts include:

� Reduction in elapsed time for key process steps (order to cash, new
product introduction, and so forth)

� Higher productivity for the manufacturing process and individual
employees

� Improved quality and reduction of errors and need for reconciliation
� Reduction or elimination of process steps
� Greater customer satisfaction
� Automation of routine administrative tasks
� Reduced cost per transaction
� Reduced shrinkage and waste
� Reduced risk in attempting new process changes

The approach we have presented here is based not on hearsay, but on first-
hand knowledge of what can work — for firms of any size in any industry. It
requires a guiding framework, willing business allies, a trusting atmosphere, and
business process management systems as the catalyst. The prize is a truly value-
managed enterprise.
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Co-managed value chain, 119–120
Commercial aircraft, 96–97
Communication system(s)
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Computer-aided manufacturing (CAM), 117
Computer Sciences Corporation (CSC),

128, 174
automotive industry survey, 114
e4SM architecture, 150, 151
supply chain assessment, 221, 223
survey results, 7–11, 39, 77, 81, 99,

166, 225
as systems integrator, 170

Configure product process, 17
Consumer goods providers, 7
Consumer groups, 173
Continuous replenishment programs, 63
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E-business, 141, 145, 153
ebXML, 145
Economic model, 161
Economic value added (EVA), 72, 161,

163, 165
Electronic invoice, 118
Electronic linkages, 120, 155
Enabling systems, 159
Enabling technology, 42–43, 85
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Glass pipeline, 152
Global automotive industry, 213–214
Global network, 102, 167



234 Business Process Management Applied

Goldratt, Eli, 190
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obstacles, 121, 155
results of, 105–106
trusting atmosphere, 106
upstream, 160
See also Information sharing

Knowledge transfer, complex networks,
34–42

Kontzer, Tony, 104
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Leading-edge practices, 118
Lead times

gains, 100, 105
manufacturing, 98
in supply chain map, 95–96

Lean manufacturing techniques, 62
Lean production, 190
Legacy systems, 33, 111, 138
Linking processes barriers, 111
Local initiatives, 94
Local performance measurement, 97
Location of work, 85
Lockheed Martin, 102
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Pepsico, Inc., 56
Performance

data, 150
goals, 95
measurement, 95, 97

Planning
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(SG&A) costs, 124, 128, 218, 219
Senior management

alignment, 210
in automotive industry, 214
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Sourcing, 105, 110, 158, 223
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