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Dr. Eggensperger, Chief Information
Officer (CIO) of Robert Bosch GmbH,
acknowledged that there were some chal-
lenges in implementing SAP R/3 across
the organization. This Enterprise Re-
source Planning System (ERP) system
was expected to address global business
needs and electronically link customers
and suppliers. Thecorporateinformation
technology (I T) division decided to stan-
dardize on use of SAP R/3 during 1995,
and by 1999 there were 20,000 SAP R/3
users in Europe alone. However, the
implementation was not uniform across
Europe. These non-uniform information
systems met the company’ srequirements
but were costly and wasted resources. The
Board of Management of Robert Bosch
GmbH stated that the implementation of
information systems was not acceptable
and did not meet corporate requirements
arising out of increasing globalization. In
order to meet the requirements, Dr.
Eggensperger considered the following
strategic options. standardize ERP ap-
proach within the entire Bosch group,
implement a domestic ERP approach for
each country, or implement product-di-
vision based ERP approaches within the
global operation. Each of these options
provided various advantages and disad-
vantagesto the corporate| T division (Ql)
and the corporation as awhole. In addi-
tionto therequirement for acorporate strat-
egy, there were requests to modify the IT
infrastructurein several domestic markets.

Don Chauncey, the CIO of the U.S.
operations (Robert Bosch USA, RBUS)
had to decide whether to continue with
the current variety of information systems
or to shift to a uniform SAP R/3 system

for al the divisions of RBUS. During
1999, many different information systems
developed by multiple vendors were
implemented throughout RBUS. Some
of these systems were not functioning
well and there was pressure on Don to
make changes. For example, the software
supplier of the financial system an-
nounced that they would support theAS/
400 system only until the end of 2001.
The Human Resources (HR) department
recommended that PeopleSoft would be
their choiceto addressthe payroll/human
resource needs. Changes were also re-
quired in the logistics area at the plant
level. Krish Kumar, Director of Corpo-
rate Information Technology (CIT) for the
Automotive Original Equipment Division
(UO), was planning to replace the eleven
non-integrated systemsat the UO’s plants
inorder to address customer needs. Mike
Bieganski, Vice President, Information
Systems and Services, of another division
(K1) had already implemented the SAP
R/3 systemin his plants successfully, and
believed that its ERP system exposed
problems as they happened at various
parts of the business cycle and made it
possible to stay coordinated every day.

During August 1999, Don proposed
implementing SAP R/3 in the Financials
(FI), Human Resources/ Payroll (HR),
and Logistics areas in order to address
business needs. The executive commit-
tee that was in charge of approving this
proposal put it on hold and asked for ad-
ditional information on the project cost
drivers. Don, asthe CIO of the domestic
level organization, was faced with the
decision to either stay with the multiple
information systems or champion imple-
menting SAP R/3 throughout RBUS. He
was unsure which of these information
technology (IT) strategieswould be most
effective in coping with the growing and
changing business of RBUS?.

aAppendix 1 provides atime line with key events/milestones.

M Global Organizational
Structure of Robert Bosch
GmbH

Introduction

Bosch is a name known throughout
theworld for many of its products. These
include, for example, electrical and elec-
tronic automotive equipment, private and
public communications technology,
power tools, household appliances, and
thermotechnol ogy, aswell as automation
technology and packaging machines (Fig-
ure 1). The small “workshop for preci-
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Figure 1.

sion mechanics and electrical engineer-
ing” which Robert Bosch founded in
Stuttgart in 1886, and which soon began
to specialize in ignition systems for mo-
tor vehicles and engines of all kinds, had
become the Robert Bosch GmbH (Rob-
ert Bosch Limited Corporation). This
company operates worldwide and is one
of the largest companies in the Federal
Republic of Germany in terms of turn-
over, which amounted to DM 50.3 hil-
lion in 1998. Appendix 2 gives an over-
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Figure 2:

view of somekey businessfiguresfor the
ten year period through 1998.

The Bosch group differed from other
companies not just in the breadth and
variety of its product range, but also
through its constitution under company
law. Although RB GmbH was expected
to produce profits, the mgjority sharehold-
ers (92 percent) were the Robert Bosch
Foundation, which has been one of the
largest non-profit industrial foundations
inthe Federal Republic of Germany since
June 1964. Thefoundation used thefunds
it received from the profits of Robert
Bosch GmbH for public-benefit purposes.
The areas sponsored by the foundation

Figure 3:

mainly included health care, international
understanding, and welfare, as well as
culture and education.

Theinternational orientation of Bosch
started around the turn of the twentieth
century. The first agencies were set up
abroad at this time. The Bosch Group
employed approximately 189,500 people,
nearly half of whom worked outside Ger-
many. It had around 250 subsidiariesand
associated companiesin 48 countries, in-
cluding 37 joint venture companies. A
total of 185 manufacturing sites, 142 of
which were located outside Germany,
supported its international activities.

@;

Figure 4:

Organization Structure
and Products

The global operationswere organized
using business sectors (UB -
Unternehmensbereich) under which prod-
uct divisions (GB - Geschéftsbereich)
operated. Thisstructure had not changed
since 1968.

The most important business sector in
the Bosch Group was for producing au-
tomotive equipment and accounted for
63% of total salesduring 1998 (Figure?2;
Figure 3; Figure 4). A number of differ-
ent product divisionswereresponsiblefor
the numerous products in the automotive
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Figure 5: Organization Chart of the Board for the Robert Bosch GmbH (simplified )
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business sector. Division 1 (K1) dealt
with Antilock Braking Systems (ABS)
and Braking Systems. In this area Bosch
was the first to bring ABS to the market
in1978. Division 2 (K2) has operated the
Automotive Lighting business since 1999
as ajoint venture with Magneti Marelli.
Division 3 (K3) dealt with Gasoline En-
gine Management and products in this
area include engine management for
spark-ignition engines, fuel systems, fuel
filters and exhaust gas sensors. Division
4 (K4) dealt with products such as wind-
shields, wiper and washer systems, en-
gine-cooling-systems and climate-control
components. Division 5 (K5) produced
Diesel Fuel Injection equipment. Division
6 (K6) had products such as cockpits,
vehicleelectrical system (PowerNet), dis-
play systems, locking and closure sys-
tems, vehicle security systems, multime-
dia systems, and climate control. Divi-
sion 7 (K7) produced mobile communi-
cation systems such as car radios, navi-
gation and driver-information systems.
Division 9 (K9) produced startersand al-
ternators. DivisonsK1toK7and K9 sold
their productsto outside customers, com-
prising mostly car manufacturers. In con-
trast, Division 8 (K8) sold its productsto
internal customers within Robert Bosch
GmbH and produced semiconductors and
electronic control units. The Aftermarket
Products Division (KH) acted as a trad-
ing unit for automotive replacement parts
and accessories.

A second sector produced communi-
cationtechnology. Thissector has shrunk
to Aerospace Technology and Security
Systems, sincethelarger pieces of the Pri-

vate Network and Public Network busi-
ness were sold. The third business sector
was called Consumer Goods and included
Power Tools, Home Appliances and
Thermotechnology divisions. The fourth
business sector produced Capital Goods
and was divided into Automation Tech-
nology and Packaging Machinery divi-
sions.

The Chairman of the Board of Man-
agement of Robert Bosch GmbH wasDr.
Hermann Scholl. Each member of the
board had basically equal rank. Figure 5
shows an abbreviated organization chart
and identifies the position of executives
relevant to this case study.

Each board member supervised oneor
more divisions and all the board mem-
bers were based in Germany. For ex-
ample, Robert Oswald was in charge of
theworldwide plantsthat belonged to the
K1 division. Each division was headed
by ateam of onetechnical and one finan-
cial executive, and had the responsibility
for product development, marketing, sales
and operation of the manufacturing plants
worldwide. Occasionally, a plant in a
country might be shared between several
divisionssinceit might be producing only
a small volume of products. A two-per-
son team consisting of technical and fi-
nancial managers headed each plant. The
critical successfactorsfor the plantswere
cost and quality.

Global Operations

The products produced in the plants
differed sinceindividua governmentsim-
posed their own standards. For example,
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car headlights in France must be yellow
in color, whereas they must be white in
the US. In Canada, the lights must be on
at all times. Emission standards differed
within and across countries. Electrical
systemsin North Americawere based on
110 volts, while in most European coun-
tries, 220-volt systems were standard.
Traditional practices also varied across
nations; for example, the place where the
engine was positioned in the automobile.
Thereweresignificant differencesindis-
tribution channels among the countries,
leading to the delegation of marketing
functionsto national subsidiaries. Many
of Bosch’s overseas operations wereini-
tially founded as dedicated sales and dis-
tribution companies. Invariably, local
devel opment and manufacturing facilities
were soon added, to supply their national
markets.

During the 21¢ Century, Bosch’s ac-
tivitiesrelated to devel opment, manufac-
turing, sales, distribution, purchasing and
customer service were expected to form
atightly woven global network. In view
of the need for integration among the dif-
ferent divisions, Dr. Scholl, the chairman
of Robert Bosch GmbH emphasized the
need toincrease efficiency, theimplemen-
tation of a global purchasing program,
and the increased use of the Internet and
electronic marketing systems within the
organization (Appendix 3). He and the
Board of Management expected the Cor-
porate IT division to make significant
changes in its strategies, operations and
implementation of information systems
S0 asto meet customer needsand reliably
fulfill al agreed upon work and services.
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H Strategies of QlI, the
Corporate IT Division

Top Management’s Direction to the
IT Division, QI

The pressure on the corporate I T di-
vision to change started in 1994, when
the Board of Management gave it two
mission statements. First, thel T division
had to operatelikean external IT provider
and meet or exceed the same benchmarks
expected of these providers. Second, it
had to be a leader, setting policies, pro-
cedures, and standards for IT throughout
the Bosch Group. The IT management
team created the QI (Querschnittsbereich
Informationsverarbeitung - Division for
Information Technology) business unitin
order to addressthese requirements

Management of QI

Dr. Eggensperger was the chairman of
the QI executive management team and
head of the unit, Mrs. Bauer took care of
the application systems unit, and Mr.
Mierzwawasresponsiblefor the business
support unit functions, consisting of con-
trolling, accounting and | T-purchasing.
IT departments were formed in every |o-
cation and hel ped internal customers. The
I'T personnel were charged with knowing
the processes used by their customersand
recommending the technology and sys-
temsthat would most efficiently improve
operations.

The mission of QI wastoimprovethe
productivity and competitiveness of the
company. The goas of QI were:

 customer orientation,

 standardization,

« efficiency, and

e planning for the future.

In addition, QI was responsible for
supporting the applications and IT units
for al the Bosch subsidiariesworldwide.
This responsibility comprised the man-
agement and coordination of projects as
well as the realization and marketing of
standards, both inthe hardware and in the
software area.

QI's Decision to Implement SAP R/3
-Strategy throughout the Global
Corporation

Robert Bosch began using SAP R/2
for accounting in the early 1980s. The
company’stop management decided that

implementation of an SAP system across
the organization would address the busi-
ness needs adequately. Teams initiated
SAP R/3 implementation in different
plants and locations. During 1995, FI/
AM systems (Financial and Asset Man-
agement) wereimplemented, serving 815
end users. The number of end usersin-
creased to 1,486 by 1996 when nine fi-
nancial systems in different units were
implemented. In all, 17,500 end users
were served by more than 50 systems
across Europe by 1998. Most of the
implementations were driven by current
local demands, the need to achieve'Y 2K -
compliance, and the need to implement
the EURO as the common currency
within the European Community. A press
release which characterizesthe activities
of the Bosch group inimplementing SAP
R/3 is shown as Appendix 4.

Issues in Implementing SAP R/3
Uniformly Across European Loca-
tions

Dueto Ql’sinitiative, by 1999, many
Robert Bosch locations in Europe were
using SAP R/3. However, the systems
were not implemented uniformly. The
non-uniform information systemsmet the
company’s requirements, but were costly
and wasted resources. In the age of glo-
balization, the company had to fulfill re-
quirements such as:

- international co-operation (produc-
tion and development alliance, Glo-
bal Sourcing etc.),

- electronic link for customers and
suppliers (E-Business),

- flexibility in assigning business
units,

- modern, easy reporting (example:
“What wasthetotal turnover Bosch
produced selling product A to cus-
tomer B?’), and

- theability to close the booksfor all
Bosch operations and report the re-
sultswithin 5 days.

TheBoard of Management told the QI
management team that the current IT
implementation was not acceptable since
it did not meet these business require-
ments.

QlI's Response to Standardize
Implementation of SAP R/3 Sys-
tems

QI embarked on atop-down approach
to implementation and was developing a
common product for use in every plant
location. Mrs. Bauer, who was respon-
siblefor the software applicationsunit in
QI, explained how QI was responding to
the request from the Board of Manage-
ment:
We are now developing a common
product for use in every plant loca-
tion. Within our RB/3W product the
processeswill bethe same. We are not
doing thisin a closed forum. We have
included people on the project team
that will standardize the configura-
tion. We have five pilot plants and
about 170 people involved in defin-
ing the processes. To harmonize pro-
cesses, therewill have to be changes.
Not everyone's processes will fit. A
benchmarkwill besetintheend. The
experts in these areas will determine
the processes, and communicate with
the various plants. By thetimeit is
finished, everyone will know what is
coming and what will be in the prod-
uct.

To achieve improvements we are try-
ing to make the end-user sthink about
the future business needs, and to re-
ally change by establishing measure-
ments. For example, we have set
goals for the ERP project that every
process is 30% faster, or has 30%
fewer steps. We want to establish a
very formal process with SAP to es-
tablish KPI (key process indicators).
That means that we need the strate-
gic goals from the board of manage-
ment, like achieving good customer
relations. Oncewe get those, we have
to break them down into operational
goals. We then must establish mea-
surements to show process improve-
ments. Before a new process is ac-
cepted, it should be simulated to see
if the measurement isimproved. New
processeswill beaccepted only if they
improve performance.

“What's this now? Just another thing
that makes life more complicated!” |
could hear one or the other person
moan: “ Our plant isalready well op-
timized!” True- for theindividual site
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Figure 8: Organization of Robert Bosch North America,

Legal Structure

and for today’s requirements. But
what about the company-wide situa-
tion, and are today's processes the
right onesfor our future success? Fi-
nally | would like to define the term
“ standardization” , as| understand it.
For me, standardization does not
mean leveling down differences. No,
standardization means getting to-
gether with the experts to determine
and introduce the best process for a
certain procedure (e.g. the kanban
system) or the best system for a cer-
tain product (e.g. document manage-
ment).

Decision facing the CIO of QlI, the
Corporate Division

A lesson QI learned during this project
was that it might not be appropriate to
standardize at the plant level. The plants
were heterogeneous between the differ-
ent divisions and were not similar. Ql’s
team members suggested that standard-
izing SAP R/3 at aproduct-division level
might be a better approach, since each
divisionwill betreated as an independent
enterprise within the business sector.
These implementation approaches were
driven from a European point-of-view
and issues arising out of overseas activi-
ties were not actively considered in for-
mulating these strategies.

Dr. Eggensperger, the Cl1O of QI, iden-
tified three major I T implementation op-
tions at the corporate level: standardiza-
tion of the ERP approach within the en-
tire Bosch group, implementation of prod-
uct-division based ERP approaches
within theglobal operation, or implemen-
tation of a domestic ERP approach for
each country. He had to decide which
option to choose and how it would im-
pact the company’s performance.

Implementing ERP approacheswithin
each country had its own challenges and
we will now focus on the issues faced by
Don Chauncey, the CIO of the U.S. op-
erations.

H Organization Structure of
Robert Bosch Corporation
(RBUS)

As shown in Figure 8, Robert Bosch
GmbH and Robert Bosch Internationale
Beteiligungen AG (RB/RBINT) wholly
owned their U.S. subsidiary, Robert
Bosch Corporation (RBUS). The Chair-
man and CEO of this company was Rob-
ert S. Oswald. RBUS had a total of 55
manufacturing plants, corporate and sales
offices, technical centers, and distribution
centersin 18 U.S. states. During 1998, it
employed 12,400 employees and had an-
nual sales of $3.6 hillion. RBUS's prin-

cipal line of business was manufacturing
and selling various highly engineered
componentsand systemsto North Ameri-
can automotive and heavy-duty original
equipment manufacturers (OEMs) and
related aftermarkets. Appendix 5 pro-
vides an extract from the RBUS 1998
Annual Report. It provideskey measure-
ments for the RBUS corporation and the
other unitsin North America.

Inthe USA, theK1 unit (BSUSinFig-
ure 8) was formed when RB purchased
the AlliedSignal braking division during
1996. It was headed by Mr. Weckerleand
had salesin excess of $1.5 billion during
1998, producing brakes, rotors, master
cylinders, antilock braking systems, etc.,
for passenger cars, light trucks and me-
dium trucks. The K1 unit was
headquarterd in Southbend, IN.

UO wasthe largest business division,
producing about 70% of the sale in the
USA and had its headquarters at
Farmington Hills, MI. Krish Kumar, the
Director, CIT for UO, described the prod-
ucts and processesin UO asfollows:

UOisan RBUSdivision and has pri-

mary responsibility for all salesof K3

to K9 product linesin North America.

UO hasabout $1.5billionin salesand

has four major plantsin Charleston,

Anderson, both in South Carolina,

Juarez, Mexico, and Albion, Indiana.

In the near future, RBME, in Toluca,

Mexico will become part of our divi-

sion producing K4 and K9 product

lines. Our growth has been significant
during thelast few years. DTUS, part
of the diesel business, will also be-
come part of the UO division in the
near future. Fromtheinformation sys-
tems perspective, we have brought

DTUS onto our systems already, but

they will be integrated from a busi-

ness per spective in the future.

RBUS included an aftermarket busi-
ness, UA, and a group of capital goods
companiescalled Ul. Thelatter included
UP, a packaging equipment company,
ATUS, an automation technology com-
pany, and others. UCUS was part of the
Bosch Telecom business. ETUS, asmall
software devel opment businessfor engine
management systemswasformed in Ann
Arbor in April 1997. S-B Power Tool
Corporation (SBPT) produced partsin the
power tools sector. Therewere anumber
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Figure 9: Management Structure in North America (simplified)

of other companiesthat had been formed
asaresult of joint venturesand are shown
in the bottom portion of Figure 8. These
included Automotive Electronic Control
Systems, Inc. (ATEC), a joint venture
with UNISIA JECS, which manufactured
automotive equipment. Diesel Technol-
ogy Company (DTUS), a joint venture
with Detroit Diesel, was a large heavy-
duty diesel business. BJKC-Americas
Corporation (BJK C) was a Japanese joint
venture with Jidosha Kiki Corporation.
Associated Fuel Pump Systems Corpo-
ration (AFCO) was a joint venture with
Nippondenso, Inc. SBPT and Vermont
American Corporation (VEAM) formed
ajoint venture in the power tools sector.
BSH HomeAppliancesL.P. (BSH) wasa
joint venture with SiemensAG. Asthese
joint ventures and acquisitions were
made, RBUSwasgrowing rapidly and the
corporate office, in which the CIO’s of -
fice was a department, was constantly
adding additional services in support of
the new businesses. The Bosch company
continues to be a very fast moving and
fast changing organization.

The NAOC (North American Operat-
ing Committee) is the top-level manage-
ment committee and is made up of the
CEO, the Chief Financial Officer (CFO),
the President of K1, the President of
SBPT, the President of UA, the President
of UO, and an executive from Robert

Bosch Mexico (RBME). They met on a
monthly basisto review major issueshav-
ing regional impact. The NAOC wanted
RBUS to maintain a leadership position
inquality, delivery, innovation, and price.
Inaddition, it remained committed to con-
tinuous improvement process (CIP), fo-
cusing on efficiencies and processes that
allowed the company to offer technol ogi-
cally superior products at competitive
prices. The NAOC appointed a Corpo-
rate Information Steering Committee
(CISC) in order to monitor the strategic
direction of information technologies and
ensure that it was aligned with both its
own business needs and those of its cus-
tomers.

Issues Facing the IT
organization at RBUS

Management

The Corporate Information Steering
Committee (CISC) was composed of the
CEOsand I T-managers of the mgjor units
of RBUS, K1, UO, UA, and SBPT. Fig-
ure 9 showsthe management structure of
the IT operationsin the North America
Figure 9: IT Management Structure in
North America (simplified)

The CIO of RBUS, based in
Broadview, IL, was Don Chauncey and
his division supported the rest of the or-
ganization for its financial, human re-
source, and payroll functions. Under him,
Kamran Ashraf was the Director of
Corporate Information Systems (CIS).
Mike Bieganski, Vice-President of Infor-
mation Systems and Services for the K1
unit was responsible for developing and
maintai ning the information systemsthat
were used at the different plants, such as
logistics, supply chain management, cus-
tomer order systems, production plan-
ning, manufacturing, etc. Krish Kumar,
Director, Corporate | nformation Technol-
ogy (CIT) for UO, was responsible for
devel oping and maintaining theinforma-
tion systems that were used at the differ-
ent plants. All three of the ClOsreported
to the financial executives of their divi-
sions. Themultipleinformation systems
used during 1999 by RBUS, K1, and UO
are described next.

IT Systems Used at RBUS

The IT applications implemented in
the different divisions of North Ameri-

IT Applications (examples)

UA: J.D.Edwards
UO-Plants: PRMS (UO-Version)
RBME: PRMS (RBME-Version)

SBPT and K1: SAP R/3 (except F/A: Computron)

DTUS: PRMS (HR/Payroll Peoplesoft)
Financials mainly centralized: GL, F/A, A/P (Computron), A/R (MSA

Human Resources centralized: HR/Payroll (MSA)

Figure 10: IT Applications in use during October 1999
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can business are shown as Figure 10.

Don explained the evolution of infor-
mation systems at different locations as
follows:

When | was hired, RBUS had imple-
mented PRMS' in the smaller divi-
sions, and | helped finish the imple-
mentation in the UO organization.
Today we are running our factories
on PRMS There are some modul es of
PRMSthat are very innovative, but it
is basically an MRP |1 (Manufactur-
ing Resource Planning) system.

The major plants of UO are in
Charleston and Anderson, South
Carolina. | hired Krish Kumar, who
is now the Director of Corporate In-
formation Technology for UO. | sent
Krishto the Charleston plant because
he was a PRMS expert. We imple-
mented it successfully. The UA divi-
sion wanted software that would fully
meet their requirements and selected
the J.D. Edwards System that fit the
distribution needs of their division.
Also RBME was moving to PRMS
froma mainframe, as had the UO or-
ganization in the US. So PRMSis
used extensively in our company and
we have significant expertise in its
implementation. PRMSwasthe Bosch
standard hereaswell asin other parts
of theworld and the QI standardsal-
low Bosch businesses to remain on
PRMS. However when new ERP sys-
tems become necessary to replace
PRMS, wewant to select the new stan-
dard as SAP.

The PRMS system was used in the
plants by UO, RBME, and DTUS. J.D.
Edwards was used in UA. Both SBPT
and K1 had implemented SAP R/3 sys-
tems. The financial systems for RBUS
were implemented on Computron soft-
ware. Don discussed theimplementation
of Computron in his organization:

The Computron Software was
selected prior tomy arrival to replace
the existing mainframe financial ap-
plications. It has been used for our
operations on the corporatelevel dur-
ing the past years. It'saveryinnova-
tive system. It includes workflow
functionality, and allows scanning
and indexing of documents such as
invoices. On the AS400, Computron
is running G/L, F/A, A/IP (General

Ledger, Fixed Assets, and Accounts
Payable). We completed the conver-
sionto Computronin August 1998. In
the process, we eliminated some old
systems and significant costs associ-
ated with them. We also eliminated a
DOS/VSE mainframe and its cost.

The conversion process began about
six months after Don joined the company
and ended in August of 1998. Don con-
cluded the description of the systems by
stating:

We were driving this, and accom-

plished it credibly because we under-

stood the business process and were
ableto put all acquired companieson
to our systems. We are now almost
entirely on AS400 systems including

PRMS, Computron and J. D.

Edwards. After discussions with

Computron they finally agreed that

they would support the AS400 ver-

sion of their software until the end of

2001. They have other customerswho

had Y2K issues and they want to sup-

port their customers through Y2K so
asnot to further add to the workl oad.

The only mainframe system remain-

ing are the Human Resource/Payroll

and the Accounts Receivable System.

As shown in Figure 10, RBUS had
outsourced the operation of payroll ap-
plication to May & Speh (MSA) while
maintaining the software support inter-
nally. The same was true for their A/R
(Accounts Receivable) systems. They
used an MV S mainframe to process the
payroll application. All payrolls for
RBUS used this system except DTUS,
which ran its payroll on the PeopleSoft
system, and SBPT, which used a full
outsourcing provider. Don talked about
the issues requiring changes to the pay-
roll and human resource system:

Though we had changed every other
systemin the company in the past five
yearsor less, we had not changed the
payroll/human resource system. In
fact our payroll systemisan old main-
frame based system. It has a human
resource component but the usersin-
dicatethat the systemdoesn’t havethe
human resource capabilities that are
required. The Vice President of Cor-
porate HR wants very urgently to
implement a new human resour ce sys-
tem. About a year ago he requested a

study for a new system.

During 1998, Don was looking at
PeopleSoft for the human resource sys-
tem replacement since SAP did not have
a well-established system. The human
resource department, along with Kamran,
did an analysisof various packages. Don
explained:

At that time PeopleSoft was the lead-
ing HR/Payroll software in the US
market and several of the human re-
source personnel in our divisions had
prior experience with this softwarein
other companies. e therefore con-
sidered Lawson?, SAP, and
PeopleSoft. Our people were leaning
towards PeopleSoft, but | had con-
cernswhether Germany would accept
thisdecision. At that point | met with
Dr. Eggensperger in 1998. He said
that in order to make a decision on
thisissue hewould need aformal pro-
posal.

In February 1999, at a meeting be-
tween RBUS/CIO Don Chauncey and
Mrs. Bauer, QI/LA, it was decided that
an SAP R/3 project including FI/CO and
HR would be implemented at RBUS.
One reason for starting with FI was the
fact that HR generated postings to the
General Ledger (part of the FI function).
If the postings were not integrated across
the companiesin RBUS, asignificant ef-
fort would be needed to create interfaces
for the FI function. By starting with the
FI project, standardization could be
implemented on the Bosch chart of ac-
counts for companies in RBUS. Two Fl
expertsfrom QI, Mrs. Reinhardt, who had
implemented the FI systems in the UK
and Mr. Bauer, who had done a similar
implementation in France, helped RBUS
create a project request during March
1999. At the sametime, QI membersfrom
the HR area were in the USA for one
week. Both FI and HR suggestions were
reviewed with experts from SAP. Also,
Mr. Schlaefer and Mr. Kleiser from QI
werein the US to support the conversion
of logistic processesto SAP R/3.

Kamran Ashraf made a comment
about investing millions of dollarsin a
large SAP R/3 system. He thought it
should be handled like a venture capital
investment?:

If | am going to invest the money, |
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would like to know what I’ m getting
for itand | would liketo knowwhat is
therisk associated withit. | meanthis
isjust like another venture capital in-
vestment.

IT Systems Used at K1

Mike Bieganski, Vice President, In-
formation Systems and Services, had
implemented a SAP R/3 system during
the period 1997 to 1999 for the K1 divi-
sioninthe USA. Thisdivision had been
forced to change to a new system since
AlliedSignal had software running on a
mainframe for which the source code was
not available, so the I T organization was
not ableto add or change any of the source
code to make it Y2K compliant. Mike
was hired in 1997 to implement the SAP
project so that the system could be re-
placed. Asaresult of the SAPR/3 project,
data centers were consolidated with are-
markable effect on cost reduction, Y 2K
issueswere resolved, and seven modules
wereinstalled at 11 sites. These modules
covered materials management, salesand
distribution, production planning, qual-
ity management, and parts of financia
accounting and controlling functions. A
total of 1,200 userswereimpacted by the
changes. Figure 11 shows the status of
the K1 SAP project. Decisions were
made quickly since time pressure to meet
the'Y 2K deadline was high and the plant
management strongly supported the con-
version to SAP R/3. This was the first
successful implementation of SAP R/3
modulesin the USA.

According to Mike, the culture of
RBUS was more long-term focused and
was more conduciveto implementing the
SAPR/3systemglobally. Hetalked about
the culture at RBUS:

Bosch isvery much long termfocused
and expectsto stay in businessfor the
long run. They invest heavily com-
pared to other companies. They have
fundsto buy new machinery and don't
prolong thelife of old machinery. And
they are also very conservative. At
Bosch, the priorities are quality #1,
delivery #2, and cost #3.

He believed that implementing SAP
R/3 in his division was a difficult task
sinceit took time for managersto realize
the benefits of implementing an ERP sys-

K1 Americas

1.200 users

513N imclusive

1,346 issues recorded
1,028 completed

176 open items

SAP Implementation Status

Seven modules imstalled at 11 sites

141 duplicateloverlay/cancelled requests

BOSCH

Figure 11: SAP Implementation Status in K1

tem. Hesaid:

Let me tell you what the differenceis
in our business today versus a year
ago before SAP. | went to our &. Jo-
seph, Michigan plant and | was talk-
ing with the cost accounting person
and | asked her about SAP. She had
it now for 9 months and she said, ” |
hateit”. And| said, “ Whyisthat? Is
it because we used to have a nice way
to put a bill of material in and now
you haveto go through 4 or 6 screens,
sothenavigationisn't quitethereand
SAPisworkingonit?” Shesaid,” Oh,
no, that doesn’t bother me. Earlier, as
a cost accounting person, | had my
own world there. Everything was
wonderful and | booked what | needed
to and then at inventory time, we fig-
ured out where to match up. | got to-
gether with the materials guy once a
year and fixed our problems. But now
the systemis sointegrated that | need
to stay coordinated every day with the
materials guy. | just hate that.”

Mike stated that this exampl e showed
the benefit, the beauty, and the problem
in implementing SAP since it is so inte-
grated it'sa“ push down, pop up system.”
Any problem in the business is com-
pletely exposed. If thereisaproblem on
the receiving dock, the shipping dock, or
in the middle of factory, the system ex-
poses the problem to other people and to
management. That forces action to be

taken to solvethe problem. Hediscussed
the reaction of the Vice President of
Manufacturing to the SAP system:

Heisaformer materialsperson so he
under stood MRP very well. Hewalked
through the details of the SAP R/3 sys-
temand helovesit. Theonlything he
doesn't like is in the manufacturing
world, when you make a sale, you
book it to the general ledger. He
would like to have some buffer there
so that sales are not recorded imme-
diately. But the financial people like
it because at any point in time, any
day, they can close the books and see
all theaccountsand it'svery effective
in exposing any problemsin the prod-
uct life cycle.

IT Systems Used at UO

The IT division at UO had approxi-
mately 59 people and reported to Krish
Kumar, Director, CIT. Histeam had to
work very closely with Don’s group in
Broadview, with the rest of the plantsin
UO, and with Mike Bieganski because
UQO'’s plants also manufactured brakes.
The UO division had two lines of busi-
ness, with about 60 % being produced in
its factories and 40 % imported from
Bosch plants in Germany, Brazil, India,
Turkey or other countries. The value
added to the consumer was based upon
fulfilling orders with products produced
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in UO'sfactories and by directly procur-
ing the products from plants around the
world. Therewassignificant complexity
inthelatter process, asthe products came
from the internal supplier to UO’s ware-
houses and were shipped directly to the
customers. UO was responsible for the
inventory, the delivery of the goodsto the
customer, and the engineering changes
that occurred even though it did not fully
control the manufacturing of the product.
Krish explained the information systems
that were used at UO:

Currently we are running the PRMS
system for our manufacturing opera-
tions. Wetiein to Broadview for the
financial systems. We also have sys-
tems that were developed in-house
that address the shipping, billing and
invoicing functions. e have a sys-
tem that ties EDI (Electronic Data
Interchange) both to our customers
and our suppliers. We have about 11
systems that address our total busi-
nesscycle. The demand management
system determines what we have to
buy based on engineering data.
Therefore, we tie the systems to the
engineering piece of the organization,
for example, the routing and bill of
material sfor manufacturing the prod-
uct. Then we build the product using
manufacturing methodologies. To
build the products we need compo-
nents and source these components
from our domestic and foreign sup-
pliers. After we have built the prod-
uct, it is shipped directly to our cus-
tomer. This involves maintenance of
shipping, invoicing, and hilling sys-
tems. Thenwe build afinancial sum-
mary, for our internal reporting as
well asfor our external reporting, ev-
ery quarter and give it to Robert
Bosch in Germany.

Krish further explained that Electronic
Data Interchange (EDI) systems* were
used to manage 90% of the demand. UO
had 38 OEMs (Original Equipment
Manufacturers) and each OEM might
have 9 to 10 different plants where the
products needed to be delivered. In ad-
dition, UO conducted EDI transactions
with the top 135 of its suppliers. There-
fore, the EDI system had to betightly in-
tegrated with the manufacturing and de-
mand management functions. Inaddition,
UO used the EVA system (the order en-

try system in Germany) for demand man-
agement of international requirements.
Krish explained how the different systems
made it difficult to integrate the opera-
tions and meet customer demand effec-
tively:

Because of the current non-integrated
system solution, we have created
pockets of implementation gaps be-
tween the functional departments,
sales, engineering, manufacturing,
distribution, logistics and financials.
Not only do we have complexity inthe
organization, but also the old report-
ing methods add time to the produc-
tion of performance information.
Management is requiring us to posi-
tion the applications to address busi-
ness growth and increased complex-
ity.

And further our customers are asking
us to provide both total systems and
modules. They want to reduce the
number of suppliers. This bringsin
more complexity. We have to work
closely with the OEMs. The whole
systemor moduleisintegratedintothe
automobile, and we have to bring in
our tier-2 and tier-3-suppliers and
even our competitors at times. We
need to insure that the design inte-
grateswith therest of the components
of the car.

Hewas enthusiastic about implement-
ing SAP R/3in hisdivision. He did not
believe that SAP R/3 would provide a
complete solution, but considered it to be
an opportunity to align the information
systems in UO with business processes
in order to support the requirements of
his end-users. He stated:

Exploiting the information systemsis
where | see the benefit of the entire
investment for Bosch in IT. Take for
example the process of receiving an
item, storing it, moving it to an as-
sembly, and under standing the trans-
action costs of this process. Today we
use multiple systems for these steps.
With the current systems, | can't tie
together some of thecritical pieces of
information. Theexisting systemsare
not aligned with the automotive ver-
tical market. The result isthat within
the IT organization we are fighting
fires constantly. The software does

not accommodate the growing and
changing business requirements and
we havetotell our customersthat the
system can't deliver the information
they want.

Our end-usersareasking for real-time
information. | cannot havethelT as-
sociates function as program genera-
tors and developers anymore; they
have to become business minded
people helping their users by actively
working with themand resolving their
business issues.

W Decision Faced by Don

Don created astrategic plan to imple-
ment SAP R/3inthe Financials (FI), Hu-
man Relations/Payroll (HR), and Logis-
tics modules, as shown in Appendix 6.
This plan assumed that SAP R/3 would
be used for al the North American op-
erations. The NAOC reviewed the plan
during August and put it on hold. The
committee was reluctant to commit mil-
lions of dollars for an implementation of
SAP R/3 without additional information
regarding the project cost drivers, specifi-
cally how much was due to:

(1) “Haveto do” items,

(2) acorporate standard, and

(3) need to improve processes.
There was pressure to reduce the spend-
ing on the SAP systems implementation.
Robert Oswald wanted to know what the
current running costs were versus the
forecasted costs once SAP had been
implemented. He al so asked for estimates
of costs to continue with the Computron
system.

This directive seemed to be in con-
flict with QI’s message to Don that “Itis
efficiency that is essential for QI not the
total costs nor the number of employees.”
(Appendix 7). Don pondered whether he
should continue maintaining the current
multiple information systems or cham-
pion implementing SAP R/3 across all
product-divisions of RBUS. Don as-
sessed the situation:

We have all read in the Wall Street
Journal about the large project fail-
ures in implementing SAP. SAP R/3
is a data hungry system. It is con-
ceivable that without user backing,
theimplementationwill flounder —the
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users need to be involved and estab-
lish the process requirements. And
overall, the business strategy needsto

drive the systems direction. We need
to ensure that the users and manage-
ment appreciate the complexity of SAP

and itsfutureimplications. Theimple-
mentation can have substantial im-
pact, particularlyif wedon'tdoit right.

Glossary/Acronyms

AP Accounts Payable

ABS Antilock Braking System

AM Asset Management is a module of the R/3 System which covers the functionality to man
age the assets, especially the fixed assets of a company.

APO Advanced Planner and Optimizer isasoftware product of SAP which complementsthe R3
system in terms of sophisticated planning methods.

AS/400 Application System / 400; an IBM computer system

ATUS An automation technology company

BBP Business-to-Business Procurement is a software product of SAP which complements the
R/3 system in terms of supporting the direct communication between the buying and the
selling company. Today this product is part of the mySAP.com initiative of SAP.

BW Business Information Warehouse is a software product of SAP which complementsthe R/3
system in terms of a Data-\Warehouse component.

CEO Chief Executive Officer

CIP Continuous Improvement Processis an initiative in Bosch to improve the business prac
tices.

ClO Chief Information Officer

CIs Corporate Information Systems — Organizational Unit for RBUS to provide I T services
on acorporate level.

ClsCc Corporate Information Steering Committee

CIT Corporate Information Technology; the name for the I T department

Computron Software, Inc.

Software Vendor, especially for financia applications

DOS/VSE An old IBM operating system for mid-sized mainframe computers.

DTUS Diesel Technology Corporation US, ajoint venture with Detroit Diesel
(http://www.dieseltech.com/), is alarge heavy-duty diesel business.

E-commerce Electronic Commerce supports the inter-organi zational business by using communication
technologies like the Internet.

EDI Electronic Data I nterchange represents the ability to interchange business documents like
orders, calls or invoices between the business applications of the business partners.

ERP Enterprise Resource Planning represents integrated information systems for companies,
including modulesfor manufacturing, operations management, financials, human resources
etc.

ETUS A small software development business for engine management systems within RBUS.

EVA Order Entry System in RB Germany

F/A Fixed Assetsis a part of an accounting systems which supports the management of fixed
assets.

Fl Financial Accounting isamodule of R/3.

G/L General Ledger isthe main part of an accounting system.

GB Business Division; in German: Geschéftsbereich
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GmbH

Gesellschaft mit beschrankter Haftung — a kind of a German constitution of a company
comparableto LTD

HR Human Resource is akind of application system which supports the payroll, and other
tasks of a personnel department like personnel planning.

IBM International Business Machine Corporation is one of the biggest vendors of Information
Technol ogy.

IS Information Systems

IT Information Technology

J.D.Edwards A vendor for ERP systems for mid-sized businesses, see http://www.jdedwards.com.

K1 ABS and Braking Systems Division of RB

K2 Lighting Technology Division of RB

K3 Engine Management for Gasoline Engines Division of RB

K4 Bodywork Electrical Systems Division of RB

K5 Diesel Fuel-Injection Technology Division of RB

K6 On-Board-Electronics Division of RB

K7 Mobile Communications Division of RB

K8 Semiconductors and Control Units Division of RB

K9 Starters and Alternators Division of RB

KH Automotive Aftermarket Division of RB

mainframe A computer category which are used as a host computer to provide services from acen
tral data center.

MRPII Manufacturing Resource Planning could be the vehicle for not only the production of
materials and parts (MRP — Material Resource Planning), but also for manufacturing
plans and schedules. MRP 11 follows a simple backward scheduling logic with explosion
of the BOM (Bill of Materials) process. All of the lead time elements, shop routing, and
process times are assumed to be deterministic. Linking other activities such as purchas
ing, inventory control and salesis performed in isolated planning and scheduling by
simply retrieving, storing, and interchanging datain the system only when needed. While
maintaining this simplicity of the system for the last two decades, no changes have been
made in the basic cal culation procedure in order to address changing requirementsin
manufacturing. Theisolated integration of MRP 11 representsinadequate business solutions.

MVS Multiple Virtual Systems—an IBM operating system for mainframe computers.

NAOC North America Operations Committee is the top decision making body for the Bosch
businessin North America

OEM An Original Equipment Manufacturer is a manufacturer of products which are used in
other products, e.g. the brake system made by Bosch which isused in a Ford car. The
abbreviation isalso used in the sense that the OEM s are the customers (e.g. car manufac
turers) that are buying OEM products.

PeopleSoft A software vendor of ERP systems (http://www.peoplesoft.com).

PRMS Software solution offered by the interBiz division of Computer Associates | nternational,
Inc. (CA), in the application area supply-chain management. For details see: http://
interBiz.ca.com/Sol utions/supply_chain/ Manufacturing/PRM S/default.htm

Ql Querschnittsbereich Informationsverarbeitung - Division for Information Technology of

Robert Bosch GmbH. Since 1995 the European I T activities of the Bosch group have
been managed by this cross-functional information processing department. QI supported
the automation of processes and the engineering of business processes, as well asthe
provision of information in commercia and technical areas. The mission of QI wasto
increase the productivity and improve the competitiveness of the company.
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R/3 SAP's R/3 System is an ERP-System for companies of all sizes and industries. It gives
them both aforward-l1ooking information management system and the means to optimize
their business processes. R/3's coreis apowerful program for accounting and control
ling, production and materials management, quality management and plant maintenance,
sales and distribution, human resources management, and project management.

RB Robert Bosch GmbH - Bosch in 1999 is composed of approximately 250 subsidiaries and
affiliated companies in 48 countries. The Bosch Group has 185 production plants world
wide, of which 142 are located outside Germany, in Europe, North and South America,
Africa, Asiaand Australia. Throughout the world, Bosch holds interestsin 37 joint-ven
ture companies. The number of employeesis about 195,000 and the turnover in 1999
was about 54.6 billion DM. ($25 billion)

RB/3W The name of aproject initiated in Bosch to define a software product for Bosch plants (W
— stands for Werk) based on the SAP product R/3.

RBME Robert Bosch Mexico

RBUS Robert Bosch Corporation in USA

RG Regional gesell schaft — means the national company as a structural unit within the Bosch
Group

SAP SAPAG, Systems, Applications and Products in Data-Processing. SAPisthe world's
largest inter-enterprise software company and the world’s fourth-largest independent soft
ware supplier, overall. In its most recent fiscal year, ending Dec. 31, 1999, SAPAG
reported revenues of EUR 5.11 billion ($4.56 billion). SAP employs over 21,700 people
in more than 50 countries who are dedicated to providing high-level customer support
and services.

SBPT Skill Bosch Power Tools — The power tools division in the US.

UA US Automotive Aftermarket Division of RB in USA.

uB Business Sector (Unternehmensbereich)

UCUS Subsidiary of RBUS in the communication business

ul US Industry — the name of the Business Sector Capital Goods in the US

uo US OEM - the name of the Business Sector Automotive Equipment in the US

UP US Packaging Equipment is a part of the Business Sector Capital Goods

VP Vice President

Y 2K Year-2000 — a specia concern for the IT business with the change from 1999 to 2000,
caused by the use of only two digitsto store the information about the year in adate field
in many computer software and hardware.
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Appendix 1: Time line with Key Events/ Milestones

RB GmbH Organization:

1886 - Founding of Robert Bosch Corporation in Stuttgart, Germany

1964 - Creation of Robert Bosch Foundation, a non-profit organization, that is a majority (92%) shareholder of Robert Bosch
Corporation

1968 - Business sector and product division organization structure (GB and K...)

1978 - First to bring Antilock braking systems (ABS) to market through the K1 division

1999 - Automotive Lighting Business (K2) operated as ajoint venture with Magneti Marelli

1999 - Creation of BeQIK motto by Chairman of Robert Bosch GmbH

QI, the Corporate IT Division

1980 - IT division used SAP R/2 for accounting

1994 - Board of management of Robert Bosch GmbH gives two mission statements to the IT team. Creation of QI (Division of
Information Technology)

1994 - TheIT division creates QI dayswhere IT people interact with potential end-users and vendors

1995 - Decision to implement SAP systems across the organization

1998 - More than 50 SAP systems implemented across Europe

1999 - Board of management told QI that the implementation of SAP R/3 was not acceptable since it did not meet business
requirements. Wanted QI to provide the ability to close the books for al Bosch operations and report the results within 5 days.

1999 - QI started using a procedure model that has goals for each ERP project to make every process 30% faster, or with 30%
fewer steps

1999 - QI callsfor standardization that implies introducing the best processes for a certain procedure or the best system for a
certain product

Robert Bosch US (RBUS)

1906 - First foreign subsidiary in New York

1993 - Don Chauncey, ClIO of RBUS joins the company

1995 - Multiple information systems used in RBUS

1996 - RBUS buys braking division of Allied Signal and K1 division formed in USA

1997 - ETUS, asmall software development business for engine management system formed

1995-1998 - Computron software used for operations at the corporate level to run G/L, F/A, and A/P (General Ledger, Fixed
Assets, and A ccounts Payable) and to replace the mainframe

1997 - Mike Bieganski, hired as CIO of K1 division

1997-1999 - SAP R/3 system implemented in K1 division

1997-1999 - UO division (K3 to K9 product lines) used 11 different systems to address their business needs

1998 - RBUS considers PeopleSoft for the human resource information system

1998 - Dr. Eggensperger wants aformal proposal to consider a system other than SAP R/3

August 1999 - Don and the CFO of RBUS outline the direction to migrate to SAP to North American Operating Committee

August 1999 - QI statesthat it is efficiency that is essential for QI not the total costs nor the number of employees

August 1999 - NAOC does not agree with the proposal and wants additional information regarding project cost drivers

October 1999 - Don proposes running all systems (financial and logistics) centrally for RBUS

October 1999 - Mike does not agree. He argues that agreement on a specific chart of accounts, on the cost component layout, and
on customer and vendor numbering between RBUSIT division and QI need to be done first

October 1999 - Kamran contends that SAP R/3 implementation should be run as a venture capital investment

Appendix 2: Selected Ten Year Financial Data for Robert Bosch
Group Worldwide (see: Annual Report 1998, Robert Bosch GmbH)

in Mill. DM 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
Net Sales 30,588 31,824 33,600 34,432 32,469 34,478 35844 41,146 46,851 50,333
Net income 626 560 540 512 426 512 550 500 1,659 850
Total assets 22,205 23544 24247 24,452 25,447 27,373 28504 32,273 34,906 36,343
Capital expenditure| 2,064 2,790 2,273 2,038 1,552 1,578 2,056 2,419 2,905 3,773
Average number of | 175 180 181 177 165 156 158 172 180 188
associatesin 1,000
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Appendix 3: Excerpts from Statements by Dr. Scholl,
Chairman of Robert Bosh GmbH in the Annual Report, 1999

Businessresults

Consolidated sales of the Bosch Group increased in 1999 by 8.4% to 54.6 billion DM. Foreign sales grew by approximately 11%.
Foreign sales as a percentage of total salesincreased from 65% to 66%. In our most important foreign markets, Western Europe
(without Germany) and North America, salesincreased 12% and 16% respectively. The growth of the Bosch Group was, asin the
year before, primarily the result of the positive devel opment in the Automotive Equipment Business Sector whose worldwide sales
increased in 1999 by 12% to 35.5 billion DM. We thus participated in the unexpectedly robust automobile boom, primarily in
Western Europe and North America. In addition, we again derived benefit from the large number of innovations in automobile
technol ogy, to which we made important contributions. As the year progressed, we initiated significant changes in the organiza-
tional structure of the Bosch Group. Some of the most important steps we took were the majority acquisition of the Japanese
automotive equipment manufacturer Zexel Corporation, Tokyo, and the sale of our telecommunications product divisions for
public networks, private networks, and terminals. Thisallowed usto concentrate our resources onimportant core activities. Inthe
United States, Mexico and Canada we combined important activitiesin automotive equipment under one roof, i.e. our USsubsid-
iary, Robert Bosch Corporation, Broadview (Chicago), Illinois. This enabled us to meet the requirements of our North American
automobile industry customer better. On annual average, the number of employees increased in 1999 by 6,300 to about 194,300,
or 3.4% more than in 1998. Although the profits of the Bosch Group in 1999 improved compared to the previous year, they still
continued to be unsatisfactory in light of generally positive sales trends.

I ncrease efficiency

In order to meet the high standards set by our customers, emphasis throughout the company will be on moreindividual initiative,
increased teamwork, and more pronounced customer orientation. These changes were incorporated in our new motto “ BeQIK” ,
in which Q stands for quality, | for innovation, and K for the German word for customer orientation. Under the motto BeQIK we
had started two initiatives which fitted into our continuous improvement process CIP:

* Wththe“ Timeto Market” project, we will improve and speed up the internal processes in the product initiation phase.
Thiswill lead to a further shortening of development times, secure control over new start-ups, and generally better and
faster fulfillment of customer wishes. Thiswill also contribute to cost reduction.

» The" Customer Focus’ initiative is designed to further increase Bosch customer satisfaction. Using close customer rela
tionsin all functional areas and at all management levels, we aim to fulfill customer needs and to increase customer
benefits still more. The highest principle is reliable fulfillment of all agreed upon work and services. For our customers,
working with us should be easy, quick and problem-free: we want to be “ easy to work with” .

Global purchasing program started

The worldwide purchasing volume of the Bosch Group, including services, merchandise and capital goods climbed in 1999 to 28.8
(1998: 26.7) hillion DM, corresponding to 53% of our sales. About 57% (1998: 56%) of what we bought came from outside
Germany. This purchasing volume meant that our suppliers had a significant influence on the global competitiveness of the Bosch
Group. To strengthen our position, we had started a company-wide program which, in the next two years, will concentrate total
purchasesin all material areas on the most efficient suppliers.

Purchasing and logistics on the internet

We are using the internet increasingly in purchasing and logistics to integrate our suppliers in our processes and to reduce
transaction costs. We introduced an E-commer ce sol ution which allows departments to purchase expendable and standard mate-
rialsdirectly via the internet. Smaller supplierswill also be able to network directly with our logistics systems.

New electronic marketing systems

The market structure in the after market is changing because of global trading groups and because of the increased use of new
media tools such as the internet. Our sales organization has adapted to these challenges. By process simplification we have
shortened order and delivery times. In addition, with our customerswe have increased the use of electronic mediain sales. Weare
adjusting the marketing structures for our entire product program to meet the requirements of E-commerce. As the use of elec-
tronic media increases, enhancement of our Bosch brands becomes even more important than in the past.
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Appendix 4
Press Release by Corporate SAP AG on July 16, 1999

Inaperiod of just over four years, the number of R/3 usersin the Bosch Group has risen fromalmost none to 20,000. The 20,000th
R/3 user to go live works at Bosch's automotive equipment/bodywork electrics division in Belgium. In the medium term, over
50,000 users at the world's largest independent automotive supplier could be using SAP’s market-leading integrated solution to
manage the company’s business processes.

Bosch began using SAP R/3 at the start of 1995, in its telecommunications division (Bosch Telecom) in Frankfurt. Today, Bosch
employees all over the world work with R/3 every day in all business units - including automotive equipment, power tools, house-
hold appliances, thermotechnol ogy, automation technology and packaging machines, thus emphasizing Bosch’s decision to make
R/3 its software of choice for mapping and supporting its business processes.

So far, Bosch has been using SAP R/3 in the areas of Accounting, Logistics and Human Resources, deploying practically all of the
classic R/3 modules. Around the world, Windows NT is used as a server operating systemin several “ server farms’ (about 150
serversin total). Bosch currently has over 40 R/3 Systems. T projects instituted more recently are based on products in SAP’s
New Dimension initiative, namely the SAP Advanced Planner and Optimizer (SAP APO), SAP Business Information Warehouse
(SAP BW) and SAP Business-to-Business Procurement (SAP BBP) in conjunction with R/3.

Within its cross-functional information processing department (Ql), Bosch has a dedicated internal team of consultants who deal
specifically with R/3 implementation and use. The pool’s members combine specialist knowledge of R/3 with general business
know-how. They cover not only all relevant SAP topic areas, but also ensure that standardized master data, basic structures and
templates are used. Besides carrying out project work and safeguarding Bosch’s process knowl edge, the team empl oyees ensure a
continuous know-how transfer between projects, locations, and business areas and between Bosch and SAP.

Appendix 5: Selected Ten Year Financial Data for RBUS
(Data extracted from Annual Report)

in Mill.$ 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
Net Sales 11144 | 11732 | 1,206.8 | 1,391.5| 1,493.7| 1,773.8| 2,016.1] 3,010.7| 3,4194 | 3,611.2
Income 27.8 9.2 -17.8 10.7 43.2 89.2 99.0 87.7 69.6 82.3
from

operations

Total assets | 818.0 899.8 848.0 810.2 928.6 11148 | 1,173.1| 2,391.9( 2,434.7 | 2,701.1
Capital 107.9 89.9 61.4 53.6 76.3 89.3 118.1 | 171.0 206.2 280.6
expenditure

Average 4,901 5,198 5,244 5,134 4,694 4,965 5970 | 9,596 11,041 12,394
number of

associates

Appendix 6: Plan Proposed by Don

Summary:
Outlined below isthe introduction of SAP R/3 Financials, Human Resources/Payroll, and L ogistics modules for North American
business units.

Current Situation:

Financials: Computron Softwareis used for General Ledger, Fixed Assets, Accounts Payable and Workflow on an AS/400 com-
puter. Additionally, Geac software is being used to run the Accounts Receivable system for several divisions on an outsourced
mainframe. There are numerous interfaces that are being maintained between these systems on diverse platforms.

Human Resources/Payroll: Multiple Human Resource software packages and databases are currently in use across divisions and
locations. The pension and benefit programs are outsourced to Towers Perrin and the payroll is being processed on an antiquated
legacy mainframe system. The systems are non-integrated solutions that are inefficient due to fragmentation, duplication, and
division level customization. The current architecture is not suitable to meet future Bosch business requirements.
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Logistics: The logistics systems architecture consists of several systems loosely integrated through in-house devel oped software
and complex interfaces. The support of thisinefficient architectureis expensive and does not allow for quick responseto changing
customer requirements.

Objective: The following systems would be implemented in North America:

Financials: Implement the Bosch standard SAP R/3 Financial system in all RBUS divisions to provide a common solution for
financial consolidations and for internal and external reporting.

Human Resources/Payroll: Implement the Bosch standard SAP R/3 Human Resources/Payroll system to establish a consolidated
and centralized HR and Payroll system for US Bosch locations.

Logistics: Implement SAP Logistics at the UO plants.

Project Cost:

The costs for Financials and Human Resources/Payroll projects were based upon consultation with QI consultants and three
external implementation partners and will be fine-tuned in the initial project phase. Logistics costs were high level estimates to
provide atotal SAP cost picture — the logistics costs would again be reviewed with the NAOC prior to implementation.

Justification:

Financials. The existing RBUS Financial system must be replaced:
» The current software, provided by Computron Software, will not be supported on the AS/400 computer after December 2001.
e IBM has announced that the support for AS/400 operating system required by Computron software will end in May 2000.
» Benefitsto be realized:
 Standardize on the RB chart of accounts across North America business units (except SBPT).
» Provide building block for subsequent SAP logistics implementation at the plants.
e Simplify financial consolidations for RBUS and divisions.

Human Resources/Payroll: SAP HR/Payroll implementation is required to:
» Eliminate aging mainframe legacy system.

* Provide Human Resources systems where none exist today.

o Standardize HR functions across divisions.

e Support RB worldwide standardization through SAP R/3

Benefitsto be realized:

* Reduce dependency on suppliers May& Speh, Geac and Computron.

» Possible elimination of outsourced benefit provider, Towers Perrin.

e Elimination of 3" Party Software Solutions HRPulse, Access Databases, spreadsheets and support
»  SAPESS (Employee Self Service) reduction of employee transaction costs.

Logistics: SAP implementation is necessary to:
e Provide for RB standardization in UO plant operations including DTUS and RBME.
* With SAPFinancial and Human Resources/Payroll, provide integrated, closed-loop system.
» Eliminate non-integrated PRM S solution, where:
« Addition and deletion of new businesses is complex and difficult.
» Existence of numerous interfaces creates a complex environment.
* In-house developed systems are costly to maintain and support.
* Remove the requirement to upgrade PRM S from version 8.4 to 9.0.

Timeframe:
Financials: Thetotal project duration isestimated to be 3.5 yearsfrom start up, with thefirst division to go livein 12 months. The
remaining divisions are to follow over a period of 30 months.

Human Resources/Payroll: Implementation of Human Resources/Payroll will start concurrently with Financials. Thetotal project
duration is estimated to be 15 months, with the first pilot site to go live in 12 months and remaining sites to be implemented in 13
to 15 months.
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Logistics: The project is roughly estimated to be 3.5 yearsin duration.
Risk analysis:

Project risk is mitigated due to:
» Use of experienced U.S. implementation partners with proven implementation successes.
e Useof QI and K1 resources and experience.
» Formal coordination meetings between the Financial, Human Resource/Payroll and Logistics project managers.
 Staged implementation using an initial pilot implementation to prove concept.
 Standard SAP software will be used without modification.
» Readiness to change Bosch processes and adopt SAP standards.
» Freeze development in current HR/Payroll and Financials system.

Possible increased project risk would include:
» Merger and acquisition activity during project life cycle.
» Logistics activity proceeding prior to QI kernel availability.
 Personnel turnover during project implementation due to SAP salary inflation.

Next Steps:
e Select Implementation Partner
e Staff project core teams.
* Project start-up.

Appendix 7: Directive from QI to RBUS

SAP R/3 implementation

costs: Create transparency for internal customer

e |t is efficiency that is essential for QI not the total costs
nor the number of employess.

BOSCH & B/SD

L http://interbiz.ca.com/Products/ SC/ERP/default.asp

Thisweb site provides further information about the products.

2 http://www.lawson.com Further information about the software is available from this web site.

3 Austin, R.D. and R.L. Nolan: Manage ERP Initiatives as New Ventures, Not IT Projects. Working Paper. Harvard Business
School, 99-024.

4They use an EDI system from future3-software, see: http://www.future3.com) for further details about the software.

Many of the photographs that have been used in this case study are from Robert Bosch Corporation, Photo: Bosch.
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Instructor’s Manual

Multiple Information Systems Coping with a Growing
and Changing Business: Robert Bosch Corporation

Case Overview

Inthis case study, we present the stra-
tegicissuesfacing the CIO’s of theinfor-
mation technol ogy division of the corpo-
ration, Robert Bosch GmbH, and its US
subsidiary, Robert Bosch USA. The cor-
poration hastraditionally followed anin-
ternational/multidomestic strategy and
used multiple information systems at its
plants/divisions/business sectors. Dueto
higher pressuresto cut costs, increasein-
terchangeability of products among the
many plants worldwide, and fulfill cus-
tomer requirements, the corporation was
moving to aglobal strategy.

Dr. Eggensperger, CIO of the corpo-
rate I T division of Robert Bosch (Ql) ac-
knowledged that there were some chal-
lenges in implementing SAP R/3 world-
wide. QI had standardized on use of SAP
R/3 during 1995 and it had ended up with
many locations in Europe implementing
SAP R/3 systems non-uniformly. In or-
der torectify this, QI focused on standard-
izing thel T-systemsfor usein every plant
location using a top-down approach.
During 1999, the Board of Management
of Robert Bosch GmbH stated that the
current implementation of information
systems was not acceptable and did not
meet corporate requirements. In order to
fulfill the requests of the Board, the CI1O
of QI considered thefollowing strategies
for implementation options. standardize
the ERP approach within the entire Bosch
group, implement a domestic ERP ap-
proach for each country, or implement
product-division based ERP approaches
within the global operation. In addition
to the requirement for a corporate strat-
egy, there were requeststo modify the I T
infrastructure in several domestic mar-
kets.

Don Chauncey, the C1O of the US Op-
erations (RBUS) had to decide whether
to continue with the current variety of
information systems or to shift to a uni-
form SAPR/3 systemfor all thedivisions
of RBUS. In order to meet the current

business needs, many different informa-
tion systems devel oped by multiple ven-
dors were implemented throughout
RBUS. Some of these systems were not
functioning well and there was pressure
on Don to make changes. For example,
the software supplier of thefinancial sys-
tem announced that they will support the
current AS/400 system only until the end
of 2001. The Human Resources (HR)
department  recommended that
PeopleSoft will betheir choiceto address
the payroll/human resource needs.
Changes were also required in the logis-
ticsarea at the plant level.

During August 1999, Don proposed
implementing SAP R/3 in the Financials
(FI), Human Relations/Payroll (HR), and
Logistics at the plantsin North America.
This proposal was put on hold by the ex-
ecutiveswho headed the North American
Operations Committee (NAOC). They
asked for additional information on the
project cost drivers. Don, as the CIO of
the domestic level organization, was
faced with the decision to either stay with
the multiple information systems or
champion implementing SAP R/3
throughout RBUS. Hewas unsurewhich
of these information technology (IT) so-
lutions would be most effective in cop-
ing with the growing and changing busi-
ness of RBUS.

Case Objectives
The objectives of this case study are:

(a) To show the students importance
of the alignment of business strat-
egy and the IT strategy in acom-
pany at both corporate level and
country level.

(b) To identify the issues faced by
RBUSin moving to astandardized
corporate-wide information sys-
tem such as SAP R/3.

(c) To teach how a ERP system can
be implemented in many ways
with resulting benefits and prob-

lems.

(d) To show the studentsthat if an ERP
package is not implemented cor-
rectly, it might lead to many dif-
ferent ERP systems existing within
an organization that do not com-
muni cate with each other.

Courses and Levels

The case study could be used in
courses that deal with international busi-
ness, Management Information Systems
(MIS), and ERP concepts. This case
study has been field tested in three un-
dergraduate MIS, one MBA class, and one
graduate MIS class. In addition, it was
tested in aworkshop with 12 international
faculty membersfrom different Business
Schools, 14 faculty membersduring SAP
2001 Research and Curriculum Congress
and in a round-table discussion with 5
faculty members. The case study could
be used in:

(@) Undergraduate and graduate courses
on business strategies and interna-
tional business: The instructor can
use the material presented to analyze
and identify the current and future
business strategies of RB GmbH and
how it compares with the strategies
of RBUS. Inaddition, he/shecan dis-
cussthe alignment between informa-
tion systems and business strategies.

(b) Undergraduate and graduate MIS
courses. The instructor can use this
case study to evaluate different op-
tionsto improvetheinformation sys-
tems infrastructure from a domestic
point of view for RBUS and from a
corporate point of view for the total
Bosch group.

(c) Coursesfor business executiveswho
are in charge of making decisions on
implementing ERPinitiatives: Thein-
structor could use the case to teach
the limitations of ERP initiativesin
making the changes in organization
and the need for top management un-
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derstanding, support, and funding to
make the change areality.

(d) Coursesfor faculty members who
teach ERP courses: The educators
who areresponsiblefor teaching ERP
courses (some of them attended the
faculty workshop) and the team lead-
erswho attend the annual conference
hosted by SAP might benefit from
this case study. They could under-
stand the details of how to design,
build, and implement SAP R/3 sys-
tems. This study providesthem a
general understanding of the power
and limitations of ERP systems and
an exampl e of issues faced by an or-
ganization in implementing the sys-
tem.

Research Basis

This case study was created by the
authors visiting Robert Bosch GmbH in
Germany and Robert Bosch US at USA.
They interviewed the executives at both
locations for a number of days. In addi-
tion, the authors visited the headquarters
of the braking division (K1) and inter-
viewed Mike Bieganski, CIO of K1.
They interviewed Krish Kumar, CIO of
the OEM-division US (UO) using video
conferencing technology. Theinterviews
were transcribed and the excerpts were
used in the case study. In addition, one
of the authors worked at Robert Bosch
GmbH during his sabbatical and gathered
detailed information. The company re-
viewed the case study and edited it thor-
oughly before giving permission to re-
lease the case study for uses in class-
rooms.

Suggested References

e Connection to the theory of imple-

menting ERP systems:

e Thomas H. Davenport: Putting the
Enterprise into the Enterprise Sys-
tem. In: HBR July-August 1998,
pp.121-131.

* Thomas H. Davenport: Mission
Critical. Realizing the Promise of
Enterprise Systems. Boston 2000.

e Connection to the theory of classify-
ing organizations as global, interna
tional, transnational, and multi-do-
mestic organizations.

e Charles WL. Hill, International
Business: Competing in the Global
Marketplace, Irwin McGraw-Hill,
2000.

Connection to the theory on digning
business strategieswith I T architectures.
e K. C. Laudon, and J.P. Laudon,

Management Information Systems.
Organization and Technology in the
Networ ked Enterprise. 6th edition,
Prentice Hall 2000.

e Marilyn Parker, Business-Technol-
ogy Alignment Model, Prentice-
Hall, 1996.

e A basic understanding of the architec-
ture of the R/3-System is provided by
the following books:

e Thomas A. Curran, Andrew Ladd,
SAP R/3 Business Blueprint : Un-
derstanding Enter prise Supply
Chain Management, 2™ ed.,
PrenticeHall Inc., 2000. (Overview
to R/3 and an process oriented
implementation methodol ogy are
presented.)

« Ruediger Buck-Emden,The SAP
R/3 System. An Introduction to ERP
and Business Software Technol ogy.
Addison Wesley Publishing Co.,
2000. (This book provides a more
technical background of the R/3 ar-
chitecture and the system.)

» Nancy H. Bancroft, Henning Seip
and Andrea Sprengel, Implementing
SAP R/3: How to introduce a large
systeminto alarge organization. 2™
edition Manning Publications Co.,
1997. (Overview of SAP and R/3,
the SAP R/3 system in depth, Step-
by-step process for implementing
R/3 based on real-life examples.)

Instruction Plan

This case study works well when stu-
dents are divided into teams and assume
the following roles.

Team 1 (CIO of RBUS): Defend the plan
to continue with the current implementa-
tion of multiple information systems.
What might be the benefits and disadvan-
tages of this decision.

Team 2 (CIO of RBUS): Defend the plan
to be a champion of implementing SAP
R/3 system throughout RBUS. What
steps need to be taken to make the oper-
ating commitee accept the next
proposal.

Team 3 (CIO of Robert Bosch Cor po-
rate | T Division): Defend theimplemen-
tation of astandardized ERP approach for
the total Bosch group. Discuss the ad-
vantages and disadvantages.

Team 4 (CIO of Robert Bosch Cor po-
rate 1T Division): Defend the imple-
mentation of domestic ERP approach for
each country. Discussthe advantagesand
disadvantages.

Team 5 (CIO of Robert Bosch Cor po-
rate |IT Division): Defend the imple-
mentation of business-unit based ERP ap-
proach within the global operations. Dis-
cuss the advantages and disadvantages.

Answers to
Discussion Questions

Please contact the authors for possible
answers to discussion questions and
sample student responses. You can also
contact them to obtain desk copies of a
textbook with CD-ROM that includesthis
case study.

Computer Support
and Audio-Visual Support

Internet could be used to find out further
information about:
(a) The products, technologies used,
and processes adpated by Robert
Bosch GmbH: www.bosch.com
(a) Information on PRMS system:
http://interbiz.ca.com/Products/SC/
ERP/default.asp
(b) Information on SAPR/3 system:
WWW.Sap.com

Additional Discussion

Questions
(@) Should the top management of
Robert Bosch GmbH take a more ac-
tiveinterest in the evolution of the I T
strategies?
(b) Are there any cultural issues that
you find different between the Ger-
man and US management?
(c) The emphasis from top manage-
ment seems to be to implement ERP
SO as to obtain corporate financial
statements within five days. Should
more emphasis be placed on creating
ERP systems that support logistics,
manufacturing, or product design and
development - the core competencies
of atechnology-driven company?
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Proposed Session Plan
Session 1: Distribute case study. Provide short introduction to the case study.
Divide the classinto five teams and make team assignments.
Session 2:
(0-20 minutes) Presentation by Team 1. Questions and answers.
(20-40 minutes) Presentation by Team 2. Questions and answers.
(40-60 minutes) Presentation by Team 3. Questions and answers.
(60-80 minutes) Presentation by Team 4. Questions and answers
(80-90 minutes) Presentation by Team 5. Questions and answers.
Possible discussion questions by instructor.
Session 3:
(0-20 minutes) Feedback on group presentations
(20-40 minutes) Summary: “What we have learned?’
(40-60 minutes) Prologue. What happened in the company?

Dr. Karl-Heinz Rau is a Professor at the Business School at the Pforzheim University,
Germany, since 1992. He teaches MIS, Object oriented System-Analysis (OOA/OOD/Java), and
Application Systems in Management Accounting. During 1988 to 1992 he was a professor of Busi-
ness I nformation Systems at the University of Cooperative Education, Stuttgart. He was a consultant
to IBM Germany during 1984 to 1988. He obtained his Ph.D. from the Tuebingen University during
1980 to 1984. He was aMember of Planning Staff at IBM Germany from 1976 to 1980. His Univer-
sity is one of the first ones to be associated with SAP University Alliance Program in Germany start-
ing in 1992. Dr. Rau published a book in Business Planning and one in Office Automation, further-
more he wrote more than twenty research articles in journals and books in the area of information L N
systems and management accounting. He is a coeditor of the ‘ Gabler Wirtschaftsinformatik-Lexikon' (* Encyclopaedia of
Business Information Systems’), and a coeditor of the book series ‘ Praxis der Wirtschaftsinformatik’. Recently he worked
on aresearch project ‘ Effectivity and Efficiency of Interactive Learning Software’ in the context of R/3 education at univer-
sities funded by the state of Baden-Wirttemberg. Dr. Rau isamember of the * Gesellschaft fur Informatik e.V.” (Association
of Computer Science). He can be reached at rau@fh-pforzheim.de.

Dr. Chetan S. Sankar isthe ThomasWalter Professor of Management at Auburn Univer-
sity. He is an expert in use of case study method to bring real-world issues into classrooms and
training sessions and has published several articles that emphasize the importance of aligning infor-
mation systems with organizational strategies. He has obtained four National Science Foundation
grants worth $1.3 million with Dr. Raju, a Professor in Mechanical Engineering at Auburn University
in order to develop innovative case studies that benefit business and engineering students. He has
taught at numerous universities including Temple University and has worked at industries including
AT&T Bell Laboratories. He has published more than 100 articles in journals and conferences. He
has published more than twenty research articles based on case study method of instruction. Heisalso
a co-author of nine textbooks that are being used in business and engineering classrooms. A paper he created with S.
Kramer and K. Hingorani won the 1995 Decision Sciences Institute Instructional Innovation Award for its outstanding
contribution to the Decision Sciences. A courseware he devel oped along with colleagues won the 2001 and 1998 Premier
Award for Engineering Education Courseware for its ability to develop higher-level cognitive skillsin the students. He was
selected as the outstanding researcher in the College of Business during 1997. His current research efforts are focused on
developing and assessing research-based instructional materials that improve education of engineering and business stu-
dents. He can be reached at sankar @busi ness.auburn.edu.
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