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Foreword

Dear Reader:

Having taught and counseled thousands of students as a faculty member, gradu-
ate dean, and academic vice president before becoming involved with SAP, |
know that the first question you will ask about the Robert Bosch case study
presented in this book is, “Why is this important?” The second is, “Why do I
need to know this?” Let me answer both of these questions by telling you what
corporate leaders are thinking about and what keeps them awake at three in
the morning.

In the spring of 2004, IBM conducted a massive global survey of CEOs. Over
450 CEOs from large, medium, and small enterprises across many industries
responded. When asked what would have the greatest impact on their organi-
zation over the next three years, an overwhelming majority of the CEOs identi-
fied continuous changes in market forces to have the greatest impact. They
talked about the intense and ever-increasing level of global competition, con-
tinuous changes in market dynamics, and rapid changes in customer needs and
wants as the major market forces. Very few of them said they considered their
organizations to be ready to respond to these changes, and most talked about
responsiveness, agility, and flexibility as the new key competencies needed to
survive and thrive in today’s business environment.

These results are reinforced by the results of the 2004 Conference Board CEO
Challenge survey. This survey asks CEOs to identify the top ten challenges that
they face. “Speed, flexibility, adaptability to change” was identified as a chal-
lenge by 42% of the 539 CEOs responding to the survey, ranking it second only
to “Sustained and stead top line growth.”

The corporate drama in which you are about to be immersed as you read through
this book illustrates how responsiveness and agility are important factors in



viii

high-cost, potentially high-risk technology decisions. However, there is another
dimension. In his book Adapt or Die, Claus Heinrich (2003), a member of the
SAP Executive Board, describes how adaptive business networks can help busi-
nesses meet the extraordinary agility challenges of the twenty-first century and
what they will need to change in order to survive: “Falling margins, accelerating
innovation and production cycles, as well as globalization are forcing compa-
nies to become more flexible in order to meet these challenges.” He explains
why this new business model is necessary for survival — and not merely an
option.

A central, critical issue must also emerge from your examination of the Robert
Bosch case presented in this book. Increasingly, business process drives tech-
nology decisions. Dr. Tom Davenport, professor and research director of the
Institute for Process Management at the Babson Center for Executive Educa-
tion, identified important insights from a study he coordinated in his previous
role as director of the Accenture Institute for Strategic Change. Tom’s re-
search group surveyed “C” level officers of corporations that had recently imple-
mented ERP systems. When asked why the company decided to implement an
ERP system, the number one reason was to make better business decisions.
Business decisions derive from and drive business processes. ERP implemen-
tations are intended to support and provide for corporate flexibility and profit-
ability. In fact, a study of over thirty companies implementing ERP systems
indicated that the market value of the stock of these companies increased just
when they announced they were planning an ERP implementation.

The initial results of an ongoing global survey of over 600 companies has indi-
cated that nearly 60% of companies surveyed believe that new business mod-
els (i.e., how the business is run) will be a greater source of competitive advan-
tage than new products and services over the next 5 years, with nearly 82% of
respondents believing that technology will be critical to the organization’s abil-
ity to adapt the business model and implement strategy between now and 2010.

The real case study presented in this book describing the Bosch implementation
of SAP starkly and undeniably weaves together the facts that business pro-
cesses are integrated and that business process models drive technology deci-
sions. To you as professionals, either presently or soon to be, in the twenty-first
century corporate workforce, these are two critical lessons to learn.

Finally, in her keynote talk at the Gartner Symposium, Carly Fiorina, chairman
and CEO of HP, citing Darwin’s theory of evolution, said, “The company that
thinks it’s done is done. Darwin said it’s not the most intelligent or strongest
that survive, but those that adapt the most readily to change. It’s not about
fixing a company and stopping it, but it’s about a company being able to adapt.”
As you examine the case presented in this book, seek out the critical lessons,
remember them, and use them as guides. If you do this, then you will be pre-



pared to adapt, to survive, and to contribute to your own all-too-real business
cases of the future.

Sincerest best wishes,

Daniel C. Pantaleo, Vice President
SAP America, Inc., New Town Square, PA
February 2006

It is my pleasure to write a foreword to this book by Drs. Karl-Heinz Rau and
Chetan S. Sankar that documents in an excellent way how SAP R/3 was imple-
mented in our company during the past ten years. This project has been exciting
and challenging and we are pleased that this team has documented it thoroughly
and well. I expect this book to be very useful to managers of companies who
are in the process of implementing Enterprise Resource Planning Systems (ERP).
In addition, it will be very helpful to students who are graduating with a major in
information systems.

I have often been asked why Bosch has spent millions of Euros implementing a
new system. Reading this book will hopefully provide you with the answer to
this question and give you an in-depth understanding of the trials and tribula-
tions involved in implementing such a system in a multinational company. [ am
proud to work for Bosch, an innovative and progressive company that was
founded by Robert Bosch with great values and a strong mission statement
more than 125 years ago. Richard von Weizsaecker, a former president of Ger-
many, said on the occasion of the 125" anniversary of Robert Bosch’s birth:
“Robert Bosch is among the very best that Swabia has produced.”

The success story reported in this book could not have been achieved without
the exceptional engagement of the executive management and the experienced
staff at QI in Europe and their counterparts in the regions. We hope that you
will gain positively by reading about the change in management that has led to
the successful ERP implementations in both our European and U.S. operations.
We have approved the case studies that are discussed in Chapters VI, VII, and
IX for use in classrooms and in training sessions. Please note, however, that the
book is limited in that it does not provide all the detailed change processes that
went through the company and only provides a series of snapshots of the situ-
ations at particular moments of time when the faculty members visited with us
and gathered information. Hopefully our company’s sharing of the implementa-



tion of SAP R/3 through this book will motivate you to become an ERP profes-
sional.

The concepts discussed in this book will become even more important in the
future, as the usage of integrated 1T-Systems for ERP are a prerequisite for
making worldwide operations more efficient and cost effective. I ask you to
read through this book, reflect on the lessons learned, and be prepared to im-
prove the processes when your company starts implementing SAP R/3 or a
competitor’s ERP system. There are many benefits that would accrue to your
company if your company is willing to work through the process and implement
such a system.

Gerd Friedrich, Chief Information Officer
Robert Bosch GmbH
Stuttgart February 2004



Preface

The purpose of this book is to assemble many of the theories related to imple-
menting an Enterprise Resource Planning (ERP) system, provide the history of
implementation of SAP R/3 system in a multinational company during 1991-
2004, and analyze the practice using the theories. We include a chapter that
discusses the new products of SAP and shows how they might be used by the
company in the future. We have also included another case study that dis-
cusses implementation of SAP R/3 in Sidler GmbH. This book provides the
basics of ERP systems, so that a reader who is not familiar with the terminolo-
gies can understand them well enough to appreciate the importance of effec-
tive implementation of ERP systems.

This book can be used as a reference by a seasoned practitioner at any level of
an organization or as an introduction to ERP by a person who is new to the
concepts. It is particularly useful for project teams that are selecting or imple-
menting ERP systems because it provides a detailed case study of implementa-
tion of a system at a company. The team can analyze the reported implementa-
tion, come up with alternate scenarios, learn from the exercise, and then pro-
ceed to work on effectively implementing the ERP system in their company.
They can learn from the successful strategies and avoid the mistakes.

The book is particularly useful to students who are planning to graduate with an
emphasis on business processes/ERP systems and practice as consultants or
project managers in ERP implementation projects. It is especially helpful for
students in graduate MBA and Executive MBA programs since it prepares
them to be in charge of ERP implementation projects. This book provides them
an insight into the implementation experiences of a large corporation that is
expecting to spend about $1 billion on an ERP project. This book is unique since
it emphasizes and illustrates business processes, IT architectures, and IT struc-
tures.
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Focus of This Book

The success of a company depends on people, products, and processes. Typi-
cally in the beginning there is an innovative idea to solve an existing problem or
to create a new demand with a new product. Examples in history of people and
processes coming together to develop innovations are numerous and in this
book we will take a look at some of them.

In one example of an innovative idea being applied in a different field, Herman
Hollerith decided to use the punch cards developed by the French silk weaver
Joseph-Marie Jacquard to represent the data gathered for the American cen-
sus of 1890, and to read and collate this data using an automatic machine
(Maxfield & Montrose, 1998). This became the basis for the world’s most fa-
mous information technology company, IBM.

In another example, two German engineers, Gottlieb Daimler and Karl Benz
independently invented the engine and the automobile in the 1880s and laid the
foundations for the motorization of road transport. With the help of financial
backers and partners, they both turned their development projects into private
businesses, Benz & Cie. in October 1883, and the Daimler-Motoren-Gesellschaft
(DMG) in November 1890. In 1885, Benz designed and built the world’s first
practical automobile to be powered by an internal-combustion engine and re-
ceived the first patent (DRP No. 37435) for a gas-fueled car on January 29,
1886. In June 1926, the two oldest motor manufacturers merged to form Daimler-
Benz AG (DaimlerChrysler, 2005). DaimlerChrysler now has a global workforce
and a global shareholder base. With 384,723 employees, DaimlerChrysler
achieved revenues of EUR 142.1 billion (US$192.3 billion) in 2004.

In 1886, Robert Bosch opened his “Workshop for precision and electric engi-
neering.” The next year he met Gottlieb Daimler, and Bosch developed a low-
voltage magneto for the internal-combustion engine in stationary machines for
him (Heuss, 1994). From that humble beginning, Robert Bosch GmbH has grown
to be a 40 billion Euro company in 2004, with about 240,000 associates world-
wide. By 2004, the Bosch Group had become the world’s largest automotive
supplier in terms of sales (Robert Bosch, 2005).

Finally, we want to mention SAP, a software company. In 1972, five former
IBM employees launched a company called SAP (Systems Analysis and Pro-
gram Development) in Mannheim, Germany, the same city where Karl Benz
had started his company almost ninety years earlier. Their vision was to de-
velop standard application software for real-time business processing. One year
later, their first financial accounting product was ready for the market, forming
the basis for the continuing development of other software components in what
later came to be known as the “R/1 system,” where “R” stands for real-time
data processing. By the end of the decade, an intensive examination of SAP’s
IBM database and dialog control system led to the birth of SAP R/2. By 2005,
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12 million workers around the world were using SAP solutions every day. There
are now 91,500 installations worldwide, more than 1,500 partners, over 25 in-
dustry-specific business solutions, and more than 26,150 customers in 120 coun-
tries. SAP is the world’s third-largest independent software vendor (SAP AG,
2005).

These examples show that people and products are essential for the success of
companies. In particular, familiar products and the people who are the driving
force of a company are visible to outsiders. However, less obvious factors
actually determine a company’s success or failure, such as the operating struc-
ture and processes they use. This is the focus of our book.

We will examine the internal and external processes used in a company and the
information systems that enable and support these processes. We will not nec-
essarily present new models and theories; our contribution to the academic and
professional community is to present and analyze three case studies on the
implementation of Enterprise Resource Planning (ERP) Systems in multina-
tional organizations.

Robert Bosch Case Study

The major case study discussed in the book is the implementation of the SAP
R/3 system by Robert Bosch GmbH, the world leader in the automotive parts
supply industry. If you visit the homepage of the Bosch Group, you will find the
term “diversity” mentioned several times. In the Bosch environment, this means
diversity in products and technology (automotive technology, consumer goods
and building technology, and industrial technology), and diversity in locations
(more than 260 production locations in more than 50 countries). It also means
diversity and complexity in the structure and processes used in the different
plants and divisions of this well-established company. SAP’s software system,
R/3, basically structures business functions such as accounting, sales, purchas-
ing, and so forth. It has changed its concept in the last few years to focus on
business processes. However, it will take more time to master this transition, as
is demonstrated in the book. The company is still developing new technologies
to build process-oriented software solutions. Leading IT providers are still un-
dergoing a transition process as they begin to provide new solutions that sup-
port a business process-oriented strategy.

The Robert Bosch GmbH case study in this book covers a period of more than
10 years. It starts in 1994, when the company’s board of management estab-
lished an IT division with a corporate-wide responsibility for IT. Traditionally,
the IT functions in companies have a strong technology orientation. In the past
few years, however, many companies have realized that I'T solutions are closely
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connected with business processes. The design of business processes is essen-
tial for business success. The quality of business processes measured in cycle-
time, reliability, flexibility, reactivity, and costs is highly dependent on the infor-
mation systems that support them. The issues involved in bringing together in-
formation systems, business processes, and the people who will have to work
with them is the main subject of this case. Theoretically, the solution should be
relatively easy: Optimal processes are designed using the best information sys-
tems and then implemented. The problems arise when this is done in a real
company with real people. To teach this to students in the classroom is very
challenging. Students typically have no idea about the complexity of real com-
panies. To describe this in an abstract way is either trivial or impossible, so we
decided to use the case study approach. We did not try to simplify and structure
reality, since it is neither simple nor well structured. These are the types of
challenges our graduates will face once they leave the classroom and enter the
workforce.

When we talked to the IT executives at Robert Bosch in 1999, they were in the
middle of the transition process as they reevaluated the way they were doing
business. We learned that SAP was being implemented in Robert Bosch world-
wide, but that the top management of Bosch was not satisfied with the imple-
mentation of more than 50 SAP R/3 systems. The case study shows that it took
some time to convince the top management, as well as the people in the plants
and departments, what needed to be done. The challenges were first to get the
support of the company’s top management for the necessary changes in the
business processes. On the operational level, it was necessary to convince the
workforce that an optimal solution in a certain plant may not be the optimal
solution from a corporate point of view. It was necessary to make clear that
standardization and harmonization of business processes would provide ben-
efits for the individual plants and business units, as well as for the corporation
as a whole. We also had the chance to document Bosch’s existing, and very
innovative, concepts for providing optimal integration of IT systems in 1999,
which turned out to be very similar to the new concepts that are now included
in the NetWeaver-based integration of SAP. The first two case studies devel-
oped during this period showed the managerial and technical issues that had to
be solved for effective implementation of the SAP R/3 system. Further discus-
sions during 2004 led to the development of an extra chapter on how Robert
Bosch implemented the SAP R/3 system, along with documentation of the change
in management processes that were put into practice.

To round out the book and provide another perspective, we also developed
another case study by working with the management of Sidler GmbH in Ger-
many on the implementation of SAP R/3 in their company.

We have used all these case studies in graduate and undergraduate business
classes at Pforzheim University in Germany and Auburn University in the United



States, where they were very well received by the students. Even those stu-
dents who had taken a few courses on SAP R/3 told us that they understood for
the first time the business implications of implementing SAP R/3 in a multina-
tional corporation when they analyzed the Robert Bosch case study.

Organization of This Book

As we developed the case studies, we worked with Idea Group Publishers to
produce the case studies in the form of a textbook. They provided us with
feedback that convinced us that it was essential to include chapters that pro-
vide general information about multinational companies, ERP systems, change
management topics, and the technical issues involved. We therefore added sev-
eral introductory chapters to make it easier for students to understand and
benefit from analyzing the case studies. The book is presented using twelve
chapters, and we will summarize the contents of each chapter briefly below.

Chapter I introduces the book and explains the pedagogical approach we fol-
low, particularly how the case study approach can be used to bring real-world
issues into the classroom. We make especially clear how the learning process
works. This should help the instructor using this book, as well as help the stu-
dents learn how to use the case studies and derive the most value through
analyzing them.

Chapter II defines and describes how multinational companies function. We
explain the basic features of organizational structures and how large compa-
nies structure their divisions. In addition, we explain the strategies followed by
multinational companies to manage their divisions and plants.

Chapter 111 provides a general overview about Enterprise Resource Planning
systems, starting with historical approaches such as MRP and MRP II. A brief
description of the functions or modules of an ERP system helps students to
understand the strength and complexity of such a software solution. Due to the
fact that an ERP system is not a simple software solution, such as a spread-
sheet system used on a single computer by one user, we provide a short de-
scription of the technical architecture of an ERP system. An overview of the
ERP market is also provided and the major companies that sell ERP systems
are briefly described. Due to the fact that the Robert Bosch case uses the SAP
R/3 system, we go on to describe SAP and their ERP system in detail. Using
this chapter, a reader with only a limited background in ERP can gain a general
idea about this subject. An experienced reader could read this chapter quickly
or even skip it.

Chapter 1V introduces the concept of change management. To implement an
ERP system company wide means that it will be necessary to manage the change



process. Basically, this is not a technical issue but a psychological challenge,
and the reader is given a well-founded overview of the change management
life cycle in this chapter. Learning about the life cycle is essential for future
executives who will have to manage changes in organizations. Based on this
understanding of an ERP system, we can then explain the issues involved in
implementation, concentrating on structural, technical, and managerial issues
and presenting a range of possible implementation strategies and approaches.

Chapter V describes the basic concepts of database management systems and
defines terms such as “normalization” and “single instance,” with examples.
The chapter describes the issues that must be considered when implementing
ERP systems and the phases that could be used to implement an ERP system.
It concludes by describing enterprise modeling methodology and how a com-
pany could be structured.

Chapter VI is the first case study, covering the period 1992-1999. It also pro-
vides an overview of the Bosch company to give the reader a picture of the
different business sectors of Bosch and how Bosch is structured. The reasons
for implementing a corporation-wide IT division are also discussed. The rest of
the chapter focuses on understanding the business, the structure, and the IT
issues within Robert Bosch in the United States (RBUS). In this chapter, the
reader will also meet the people who were the main players in implementing the
SAP R/3 system at Robert Bosch.

Chapter VII is the second case study on Robert Bosch, and shows how a solu-
tion for the IT issues in Robert Bosch US could not be approved without finding
a solution for the whole company, due to the fact that Bosch does its business
on a global scale. We present the process followed by the CIO at RBUS as he
worked on a proposal to solve the problems in Robert Bosch U.S., while at the
same time the central IT division in Germany was working on concepts to stan-
dardize and harmonize the company’s business processes, as well as defining a
standardized systems solution. The top management of Robert Bosch US ini-
tially rejected the project proposal presented by the CIO at RBUS, since he
proposed using a specialized solution in the US, which would not be suitable for
the whole company. These two case studies provide students with an opportu-
nity to propose future strategies for implementing SAP R/3 throughout the cor-
poration.

Chapter VIII provides an analysis of the case studies performed by the authors
on the case studies presented in Chapters 6 and 7. Analytical methods are
applied to produce answers to the questions raised in the case studies. This
chapter can be used in different ways: The first approach would be for the
instructor to use these analysis to prepare student assignments, and the second
approach would be for the reader to compare his or her own analysis to those
provided by the authors.
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Chapter IX continues the case study provided in Chapters VI and VII, covering
the period from the beginning of 2000 to the summer of 2004, including the
company’s projections out to 2008. It shows the reader what Robert Bosch did
in this period to implement an ERP solution for a company of this size. This
SAP R/3 project is one of the largest undertaken anywhere in the world, and is
expected to cost more than one billion dollars. Therefore, the reader has the
unprecedented benefit of learning from an exceptional case study. This chapter
presents changes that are not limited to technical aspects, but affect the way
Robert Bosch is managing its business globally. But it also shows that in a
company of this size, a step-by-step implementation approach is the only way
to execute such a major change successfully. Nevertheless, this approach does
not lead to an optimal solution in an ideal sense.

Chapter X provides the reader with some idea of the future of ERP solutions,
which are expected to provide businesses with a high degree of integration and
flexibility. The authors of this chapter are working at the forefront of the future
software solution architectures, and collaborate closely with SAP. The material
describes the basics of the Service Oriented Architecture (SOA), which was
mentioned as the future direction in Chapter 3. Based on this general under-
standing, the Enterprise Service Architecture (ESA) is presented. The descrip-
tion is not limited to concepts, but shows also how this ESA concept is sup-
ported by NetWeaver, which is the product portfolio of SAP that enables flex-
ible integrated solutions. This chapter shows that many of the problems de-
scribed in the case studies will be solved more elegantly in the future, and it
shows also how these technologies will provide countless new possibilities to
support business processes in more optimal ways. Many of the described con-
cepts and products are still under development, but they are already in place
and used by some companies.

Chapter XI delivers an additional example of ERP implementations in another
company. The Sidler company is also active in the automotive supplier industry.
It is a fairly small company, but also works in different parts of the world and
supplies car manufacturers all over the world. They had to implement a new
ERP infrastructure because their existing IT solutions were outdated and were
not able to comply with theY2K issue or to cope with the introduction of the
new European currency, the Euro. They had a low level of expertise in manag-
ing IT projects of this size, so they had to rely on external consultants. This led
to many problems, but finally they implemented the system successfully. This
was basically possible because the size of the company was limited and they
were able to improvise.

Chapter XII concludes the book and summarizes the benefits the reader will
have gained. It reviews the inventory of skills that a student should have im-
proved by analyzing the case studies and lists lessons in implementing ERP
systems that could be applicable to the student’s future career. This chapter
analyzes the change management processes adopted by Robert Bosch using
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the change management life cycle theory. In particular, it provides students
with an in-depth understanding of ERP implementation by analyzing the imple-
mentation of SAP R/3 systems at Robert Bosch RB GmbH during 1991-2004.
Overall, the book identifies key management issues in designing and imple-
menting ERP systems and illustrates them with real-world examples.

Stren)gth of This Book

The strength of this book lies in the combination of the theories that are pro-
vided in Chapters I through V and the case studies that illustrate the theories in
Chapters VI through X. Other chapters analyze the case studies and connect
the theories with the practical examples. This process gives students an oppor-
tunity to understand how to apply the theories they learn in class to a practical
problem. The students will inevitably face unsolved and difficult problems in
the future, and we expect the approach used in this book will provide them with
the valuable analytical skills they will need to address these problems.
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