IDEAGROUPPUBLISHING
ﬁ 701 E. Chocolate Avenue, Suite 200, Hershey PA 17033-1240, USA

Tel: 717/533-8845; Fax 717/533-8661; URL-http://www.idea-group.com

ITJ2518

Organizational Knowledge Sharing
In ERP Implementation:
L essonsfrom Industry

Mary C. Jones, University of North Texas, USA
R. Leon Price, University of Oklahoma, USA

ABSTRACT

This study examines organizational knowledge sharing in enterprise resource planning (ERP)
implementation. Knowledge sharing in ERP implementation is somewhat unique because ERP
requires end users to have more divergent knowledge than is required in the use of traditional
systems. Because of the length of time and commitment that ERP implementation requires, end
users are also often more involved in ERP implementations than they are in more traditional
ERP implementations. They must understand how their tasks fit into the overall process, and
they must understand how their process fits with other organizational processes. Knowledge
sharing among organizational members is one critical piece of ERP implementation, yet it is
challenging to achieve. There is often a large gap in knowledge among ERP implementation
personnel, and people do not easily share what they know. This study presents findings about
organizational knowledge sharing during ERP implementation in three firms. Data were col-
lected through interviews using a multi-site case study methodology. Findings are analyzed in
an effort to provide a basis on which practitioners can more effectively facilitate knowledge
sharing during ERP implementation.

Keywords: organizational knowledge sharing; enterprise resource planning; large
scale information systems

INTRODUCTION

Enterprise resource planning (ERP)
isastrategictool that helpscompaniesgain
a competitive edge by streamlining busi-
Ness processes, integrating business units,
and providing organizational members
greater access to real-time information.
Many firms are using ERP systems to cut
costs, standardize operations, and leverage
ComMMmon processes acrossthe organization.
ERP alows firms to have a more conver-

gent view of their information by integrat-
ing processes across functional and divi-
siona linesusing acentralized database and
integrated sets of software modules (Scott
and Kaindl, 2000; Zheng et al., 2000).
However, the convergence that ERP
affordsat the organizational level oftenre-
sultsin adivergence of the knowledge re-
quired at the individual level (Baskerville
et a., 2000). ERP imposes a new frame-
work on the organization (Robey et al.,
2002). It requires end users to have
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broader knowledge than isrequired in the
use of traditional systems. They must un-
derstand how their tasksfit into the overall
process and how their process fits with
other organizational processes (Lee and
Lee, 2000). Thus, knowledge sharingisone
critical piece of ERP implementation. An
organi zation beginsto build thefoundation
during implementation on which end users
can understand enough about the ERP
framework to realize its benefits (Robey
et al., 2002). Because of the time commit-
ments and the extensive knowledge shar-
ing that must take place during ERPimple-
mentation, end users are often more in-
volved intheimplementation than they are
in more traditional implementations. In
some cases, ERP implementations are
managed and led by end usersand end user
managers, and I T staff serves primarily as
technical advisors (Jones, 2001). Unfortu-
nately, thereisusually asignificant gapin
knowledge among these implementation
personnel, and people do not easily share
what they know (Constant et al., 1994,
Jarvenpaaand Staples, 2000; Osterloh and
Frey, 2000; Soh et al., 2000).

This study was undertaken to exam-
ine how firms ensure that organizational
knowledgeisshared during ERPimplemen-
tations. One objectiveistoidentify facilita-
tors of organizational knowledge sharing.
Another isto synthesize findingsinto les-
sonsabout knowledge sharing duringimple-
mentation that other firmscan apply intheir
own ERPimplementations.

THEORETICAL BACKGROUND

Knowledge sharing in ERP imple-
mentation is somewhat unique because
ERP redefines jobs and blurs traditional
intra-organizational boundaries (Lee and
Lee, 2000). Knowledge must be shared
acrossfunctional and divisiona boundaries,

and the knowledge required during ERP
implementation entails awider variety of
experiences, perspectives, and abilitiesthan
traditional information systemsimplemen-
tations (Baskerville et a., 2000; Robey et
al., 2002). Knowledge sharing ischalleng-
ing because much knowledgeisembedded
into organizational processes (Davenport,
1998). The way people actualy do their
jobsisoften different fromtheformal pro-
cedures specified for even the most rou-
tine tasks (Brown and Duguid, 2000). Itis
also challenging because there are gaps
between what people do and what they
think they do (Brown and Duguid, 2000).
Sometasksare so routine, and people have
done them for so long, that many of the
stepsinvolved are subconscious (L eonard
and Sensiper, 1998). However, thereisa
variety of factorsthat can facilitate know!-
edge sharing during ERP implementation.

In order to present a coherent and
logica view of knowledge sharing, weiden-
tify factorsthat influence knowledge shar-
ing that are linked by a common concep-
tual underpinning, which alowsindividuals
to share observations and experiences
across traditional boundaries. Most ERP
implementation activities center around the
ERP implementation team (Baskerville et
al., 2000). ERPimplementation teamstypi-
cally consist of organizational members
from a variety of functional areas and or-
ganizationa divisions. Each team member
must understand what the others do in or-
der to effectively map processes during the
implementation (Baskerville et al, 2000).
Team members must work to achieve this
level of understanding. The knowledge
sharing required does not come automati-
cally with team membership; it must be
facilitated. Thus, facilitation of knowledge
sharing on the team is one factor exam-
ined.

Theteam must also interact with end

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written permission of 1dea Group

Inc. is prohibited.



Journal of Organizational and End User Computing, 16(1), 21-40, Jan-Mar 2004 23

usersto gather relevant information about
processes and to keep end users and user
managers informed about changes to ex-
pect when the ERPisimplemented (Robey,
Ross, and Boudreau, 2002). Ideally, there
isan intensive exchange of knowledge be-
tween the team and these users that they
represent (Baskerville et al., 2000). Inad-
equate knowledge sharing between these
two groupsleadsto unsuccessful implemen-
tation (Soh et a., 2000). One key to a
smooth ERP implementation is effective
change management (Andriola, 1999;
Harari, 1996). Because of the complexity
and cost of ERP, it must bevisibly planned
and implemented (Hammer, 1990). One
way to communicate plans, share know!-
edgewith end users, and gather knowledge
from end users is through careful change
management (Clement, 1994). Therefore,
change management isanother knowledge
sharing factor examined.

A large part of change management
is training. Those affected by the imple-
mentation should receivetraining to develop
new and improved skillsto deal with new
challenges brought about by the change
(Andriola, 1999). Usersmust gain knowl-
edge about the businessrulesand processes
embedded in the ERP software (Lee and
Lee, 2000). They also must understand
the integrative nature of ERP in order to
use it effectively. ERP requires end users
to understand that they are no longer work-
inginsilos, and whatever they do now im-
pacts someone else (Welti, 1999). Entire
departments must be retrained with thisin
mind (Caldwell and Stein, 1998; Al-Mashari
and Zairi, 2000). Training on transactions
and on the integrative nature of ERP is
another factor examined.

Most firms hire external consultants
(integration partners) that know the ERP
software to help them through the imple-
mentation (Soh et al., 2000). Thisinvolves

knowledge sharing because the organiza-
tional implementation team seekswaysfor
the know-how and skills possessed by in-
tegration partner staff (1PS) to be shared
with them so that they are not lost when
the IPS leaves (Al-Mashari and Zairi,
2000). Thisgoesbeyond written documen-
tation and training manuals. For example,
consultants are assigned to work side by
side with organizational team members so
that the members can learn what the con-
sultants know about the package that can
not easily be written down (Osterloh and
Frey, 2000). One source of failurein ERP
implementationisthelPSwhoworksalone,
and fails to share knowledge with organi-
zational members (Welti, 1999). When the
IPS failsto sharewhat they know, thefirm
often has trouble supporting the ERP after
they leave. Thus, it is important that the
firm capture as much of the IPS's knowl-
edge as possible before they transition off
the team. Transition of IPS knowledgeis
another knowledge sharing factor exam-
ined. In summary, several factorsthat may
influence knowledge sharing are examined.
These are facilitation of knowledge shar-
ing on the implementation team, change
management activities, type of training end
usersreceive (i.e., transactional or integra-
tive), and use of formal knowledge trans-
fer fromintegration partner staff whenthey
leave the organization.

Finally, the extent to which afirmis
beginning to alter its core knowledge com-
petency after SAP implementation is ex-
amined. Theactive sharing of organizational
members knowledgeislinked to afirm’s
ability to alter its core knowledge compe-
tencies (Kogut and Zander, 1992; Grant,
1996; Hine and Goul, 1998). Altering
knowledge competency involves sharing
knowledge acrossthe organizationin away
that preserves existing knowledge compe-
tencies and at the same time absorbs new
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knowledge that expands and strengthens
those competencies (Stein and
Vandenbosch, 1996). An innovation that
impacts the entire organization and facili-
tates major changesin afirm’s processes,
as ERP does, provides an opportunity for
firmsto do this(Brown and Vessey, 1999).
Evidence of thisalterationisfound in fun-
damental changes in the way a firm per-
formsits core processes. ERP benefitsare
theresult of ongoing effortsto continuously
improve processes (Ross, 1999). At the
time of data collection, these firms were
till too early in their use of ERP to have
realized extensive change. They were, how-
ever, making effortsto integrate processes
and thereby alter core knowledge compe-
tency. Thus, change in core knowledge
competency inthisstudy isassessed asthe
extent to which processes were being
changed as aresult of ERP, rather than the
extent to which they had changed.

METHODOLOGY

Data were collected as part of a
larger study using amultiple case study of
firms in the petroleum industry that had
implemented SAPR/3. Focusingonasingle
package hel ps minimize biasthat might be
introduced into findings across packages.
However, because the focus is on knowl-
edge sharing, rather than on technical as-
pects of the packageitself, findings should
be generalizableto implementation of other
ERP softwarein other industries. The CIO
or top IS executive of 10 firmsin the in-
dustry were contacted to determineif they
had implemented or were implementing
SAP, and if so, whether they would agree
to participatein the study. In some cases, a
divison of thefirmwasincluded rather than
thewholefirm. Because of size, structure,
or geographic dispersion, somefirmshave
conducted completely separateimplemen-

tationsin divisions around theworld, with
little or no communication between the
implementation teams. Inthose cases, the
division seemed to be a more appropriate
case site than the entire organization. We
collected datafrom those that did agree to
participate, and that met two other criteria.
We eliminated firmsthat had implemented
only one or two modules with no plans to
implement more. We al so eliminated firms
that had not implemented across the orga-
nization or the specificdivisoninwhichwe
were interested. Each firm in the study
implemented the major modules of SAP
including FI/CO (financial accounting and
controlling), AM (fixed assets manage-
ment), PS (project systems), PM (plant
maintenance), SD (sales and distribution),
MM (materials management), and PP (pro-
duction planning). These criteriahelped to
ensurethat the case siteswere comparable,
and that differences in findings were not
due to the scale of implementation.

In order to minimize biasthat the re-
searchers might introduce into the process
of analyzing findings, arigorousand struc-
tured approach to analysis was followed
(Yin, 1989). For example, theinterviewer
took notes and taped each interview. Tapes
and notesweretranscribed by athird party,
reviewed by the interviewer, and respon-
dentswere asked for clarification on points
that seemed vague or missing. The tran-
scriptionswere then summarized, reviewed
by another researcher to help ensure that
the transcriptions flowed well and made
sense. Finally, the primary contactsin each
firm reviewed summaries to help ensure
that what was recorded represented ac-
tual events and perceptions. A case study
database consisting of interview notes,
documentation provided by respondents,
tables summarizing findings, and an exact
narrativetranscription of al interviewswere
used. The questions from the interview
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guideareprovidedin Appendix A. A within
case analysis was performed where data
were extracted using the interview ques-
tions as a guide to get a clearer picture of
knowledge sharing in each firm. Then, a
cross-caseanalysiswas performedinwhich
knowledge sharing across the firms was
compared.

Because of the size of the project
teams, interviewing asample of key mem-
bers was deemed more manageable than
attempting to interview each member. In
addition, many members had left thefirm,
or moved out of the areas in which they
had originally worked. Thus, we asked each
of the top IS executives to identify key
members of their SAP project team that
werestill involved with SAPin someway,
including support and post-implementation
processredesign. Thismethod of identify-
ing respondents has been demonstrated to
be acceptable because professionals in a
field have been shown capable of nomi-
nating key respondentsthat have aconsis-
tent set of attributes appropriatefor astudy
such asthis (Nelson et al., 2000). A series
of semi-structured interviews were con-
ducted with 8 to 10 members of each firm.
The number of interviewees was chosen
based on the concept of theoretical satura-
tion, where “incremental learning is mini-
mal because the researchers are observ-
ing phenomena seen before” (Eisenhardt,
1989, p. 545). In these interviews, the re-
searchers often heard the same examples
from most of the respondentsin a site re-
gardless of functional background, when
they came on the team, or their job at the
time of the interview. In addition, the re-
spondents often used the same phrases to
expresstheir perceptions. Thiswastrue of
respondents who were not located at the
same physical locations at a site or who
were not al on the team at the same time.
Thus, it was deemed that additional inter-

viewswould not yield significantly differ-
ent insights. For example, al the respon-
dents at USWhole used the phrase “psy-
chological effort” when referring to how
they approached the project. They indicated
one guiding tenant of their project wasthat
the implementation was as much a “psy-
chological effort as atechnical effort.” In
another example, the phrase* theaccountants
always cleaned up after everyone”’ came up
in most interviews at each case site.

The interviews lasted between one
and two hours each over aperiod of seven
months between July, 2000 and February,
2001. Each person was interviewed once
in person for one to two hours, and then
was contacted by e-mail or by telephone
for additional information or clarification.
In addition to the face-to-face interviews,
the researchers also preceded and followed
up theinterviewswith e-mail and telephone
calsfor background information, clarifica-
tion, and pointsnot coveredintheinterviews.

Respondentsincluded both informa-
tion systems staff and business/functional
staff. Some had been on the team from the
beginning, while others joined at various
points in the project. These people repre-
sented a variety of perspectives on SAP,
including some who were pleased with it,
some who hated it, and others who were
indifferent. They also represented a vari-
ety of levelsin the firm ranging from CIO
and/or project manager to lower level em-
ployees, and included people from such
functional areasasaccounting, purchasing,
refineries, sales and distribution, and ava-
riety of engineering functions (Table 1).

PROFILE OF COMPANIES

USWhole isthe U.S. division of one
of theworld’sleading oil companies. Itin-
cludesupstream (exploration & production),
downstream (marketing, refining, and
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Table 1: Profile of Respondents

Company
USWhole

SAP Team Rolefor each respondent (1 respondent per line)

Responsible for SAP configuration; reengineering processes, managed quality assurance & testing; change
management

IT team leader; applications development lead; general leadership with 3 others of Chemical & Downstream
implementations Managed configuration & upgrades throughout the company

Project manager

Project manager

Service delivery manager; M anaged transition plan from production to operations and oversight of the
conversion

Technical leader for FI/CO; was also on HR design team

Functional expert in project systems and asset management

Team member; worked with conversion of legacy systems & investment management datato SAP

Leader for transition from development to support

Site implementation manager

L ogistics team leader

Team leader of all financial modules of SAP

Director of the order-to-cash process. Dealt with customer service, accounts receivable, credit and some sales
accounting.

Team leader for sales and operations planning

Change management leader. Responsible for communications and training materials

Business implementation leader

(Multipleroles
for many
members)

E&P

Chemicals

Manager of the support group
Co-project manager
Co-project manager

transportation), and chemical segments.
The firm has exploration and production
interests in many countries, with a large
concentration in the U.S,, and it markets
its products worldwide. USWhole per-
formed five SAPimplementationsfor each
of itsmajor businessunits, including asmall
pilot test site, and corporate headquarters.
It began its SAP project in early 1995, and
completeditsfirstimplementationin March
1996. Thefinal twoimplementationswere
completed simultaneously in July 1998.
There are approximately 15,000 SAP us-
ersin USWhole.

E& P isthe North American explora-
tion and production division of aninterna-
tional petroleum company that has annual
revenues in excess of US$90 hillion. This
particular divisionisengaged in the explo-
ration and production of crude oil and natu-
ral gas worldwide, and accounts for ap-
proximately US$6.8 billion of the
corporation’s revenue. Although SAP has
been implemented in various units of the
parent company throughout theworld, each
project has been a separate activity from
al the others. The teams, scope, budget,

and timelines have been managed sepa-
rately, and SAP has been designed and
configured differently for each, with very
little or no collaboration among the units.
Therefore, focusing only on E& P's appli-
cation in thisfirm seemsto provide a unit
of analysisthat iscomparableto that inthe
other sites. E& P began its project in 1996,
using abig bang implementation where all
modules were implemented at one time,
and finished the implementation in mid-
1998, for approximately 3,000 users.
Chemicalsisthe chemical division of
an international petroleum company with
annual revenues of approximately US$16
billion. Chemicals accounts for approxi-
mately one-fourth of its parent company’s
revenue, with annual revenues of approxi-
mately US$4 billion. Itisaleading chemi-
cal manufacturer with interests in basic
chemicals, vinyls, petrochemicals, and spe-
cialty products. Its products are largely
commodity innature, inthat they areequiva-
lent to products manufactured by others
and are generally available in the market-
place. They are produced and sold in large
volumes, primarily toindustrial customers
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for use as raw materials. Chemicals began
its SAP project in late 1996, with the first
of nine implementations in January 1998.
The implementations occurred approxi-
mately every two to three months until all
implementations were finished in Decem-
ber 1999. There are approximately 5,000
SAP users in Chemicals. A summary of
profilesisprovidedin Table 2.

DATA ANALYSIS

In the sections that follow is a de-
scription of knowledge sharing factorsin
each firm, including facilitation of knowl-
edge sharing on the team, change manage-
ment/training, and transition of IPSknowl-
edge. The extent to which firms had

Table 2: Corporate Profile

changed or were beginning to change their
core knowledge competencies through
changesin processesasaresult of the SAP
implementation is also discussed. A sum-
mary of points covered is provided in
Tables 3a, 3b, and 3c. Table 3aprovidesa
summary of facilitation of knowledge shar-
ing on the team. Table 3b provides a sum-
mary of change management and training
activities, and IPS knowledge transition
activities. Table 3c provides asummary of
changes in core knowledge competency.

USWhole
Facilitation of Knowledge Sharing

on the Team. Teams at USWhole had a
negative connotation prior to the SAP

Corporate Revenue Began SAP | Implementation Number of Users
Identit Date
Y (US. $)
USWhole * 1995 1996-1998 15,000
E&P 6.8 Billion 1996 1998 3,000
Chemicals 4 Billion 1996 1998-1999 5,000

* USWhole requested that this not be revealed

Table 3a: Summary of Facilitation of Knowledge Sharing on the Team

Company

Facilitation of knowledge sharing on theteam

USWhole

deemphasized titles, rank, and seniority on theteam;

emphasis on codifying how things worked and comparing written descriptions

E&P

lots of socidization after work;

team members got to know each other and were supportive of each other;
viewed each other as expertsin their respective areas

focusad on a common purpose;

sometension between I T and integration partner yet subsded as the project
required heavy time and energy commitments;

proactivey sought waysto minimize the impact of thetension

Chemicals

team organized by process;

deemphasized seniority and rank by providing the same bonusto all on the team
actively;

involved a veriety of key usersearly in the processto ensurethat they gathered
knowledge from the right people
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Table 3b: Summary of Change Management/Training for End Users and Transition of IPS

Knowledge
Company Change Management Training Transition of IPS Knowledge
USWhole Team communicated Identified power users | Worked with | PSthroughout
with end usersabout among end usersto theproject;
how SAP would train;
changetheir jobs; Documented lessons learned
Power usershelped at theend of each go-live;
Identified end usersto | train other users;
be change agents Usad no formal transfer
within the units, Focused largely on process at theend
transactions
Relied on change
agents to Limited focuson
communicate aswell integration
E&P Team went to change Identified power users | Used formal transfer process
management training; | among end usersto with checkligson how to
train; configureand on which
Followed a change thingstriggered what;
management strategy; Power usershelped
train other users; Transferred knowledge from
Focused on IPSto 3rd party consultant,
communicating project | Focused largely on then from that consultant to
statusto the company; | transactions E& P support team
Madesureend users Limited focuson
who werenot directly integration
part of theteam had
input into the project
Chemicals Focused on helping Identified power users | Built kncmledgetransfer into
end users understand among end usersto thecontract with the I PS;
how their jobswould train;
change after SAP Focused on how they solved
Power users helped problems & wherethey
Focused on how end train other users; looked for answers;
userswould use SAP
Focused on integration | Team membersgradually
in addition to took on morerespongbility
transactions so they could learn what the
integration partner knew

project. They were often used as dumping
grounds for weak employees. This was a
major obstacle to overcomein facilitating
knowledge sharing on the SAP implemen-
tation team. Top management strongly sup-
ported SAP, so the project managers were
ableto ask for and get the “best peoplein
most cases’ for the implementation team.
They sent people back to their unitsif they
did not work out. Thus, they put together
team members that had reasonably good

knowledge about their own processes.
USWholefacilitated knowledge sharing on
theteam by eliminating seniority and func-
tional distinctions. For example, senior
people worked alongside hourly workers
ontheteam, andif thelower level employ-
ees had an idea or wanted to try some-
thing, the senior people listened to them,
and in some cases took direction from
them. As one person said, before this
project “alower level person wouldn’t say
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Table 3c: Summary of Changes in Core Knowledge Competency

Company Changes

USWhole Gradudly eliminating silo behavior;

sepinaprocess’

Some units adapted better than others, thus have seen more changes than others;

Adaptation across the firm seems to be occurring; "it's not like | do ajob anymore, but | performa

E&P Sowly moving awvay from silo behavior;

People are beginning to understand the integration points better, particularly inthefinancids area;
Adaptation limited by corporate budget cuts unrelated to SAP;

Are ill in the learning cycle, but changes are ongoing

Chemicals financias and purchasing;

purchasing around families of parts;

across divisions

Magjority of Chemicals units have embraced the concept of common processes, particularly in

Have completed development of acommon master file for parts, and units are designing

Processes in generd are now more well defined and better understood across functions within and

what they thought in front of amore senior
person. But with the shared goal of getting
the project done quickly, they did.” Lower
level people also challenged senior people
if they didn’t agree or thought there was a
better way of doing something. USWhole
provided a structure to the team that al-
lowed people to share knowledge openly
and freely. Thishelped to resolve conflicts
and to map processes to SAP effectively.

As one person said, “the bad thing
was to have an idea and not express it.”
USWhole also relied heavily on codifying
knowledge, and writing down how pro-
cesses worked. For example, “1f someone
saidwecan'tdoit thisway, wesaid, ‘Why
can't you? Is it really unique? We'd get
them to list what they do and to look at
what others have listed, and identify the
commonalities.” USWhole used several
approachesto facilitating knowledge shar-
ing on theteam, including codifying knowl-
edge, structuring the team to remove bar-
riersto knowledge sharing, and proactively
seeking to overcomethe stigmaassociated
with teams.

Change Management/Training.
USWhole had a strong change manage-
ment team from the beginning of the project
to communicate with the rest of the orga-
nization about project status, issues, idess,
managing expectations, andtraining. Asone
said, “It's all about change management.
That’s the name of the game.” Another
person indicated that “we had to break
down cultural barriers (to common pro-
cesses) through communication.” The
team shared their knowledge about SAP
with the usersin order to do so. They used
several verbal and written communication
means to reach users at al levels of the
organization. The change management
team helped users and managers under-
stand how SAP would impact them, gath-
ered feedback on user perceptions, con-
cerns, and issues, and helped overcome
resistance to change.

USWhole used apower user concept
for training users. They identified usersin
each of the business units that were influ-
ential intheir unitsand that were interested
in SAP, and trained them extensively in how
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to do transaction processing as well asin
how processes were changing and being
integrated. However, there was more em-
phasis on the ‘how-to’ than on process
changes. Users largely learned the latter
on thejob asthey began to usethe system.
As power users shared their knowledge
with other users, knowledge about how to
use SAP began to permeate the organiza-
tion. However, this was more difficult in
some streamsthan in others. For example,
one unit had old technol ogy, and went from
“1960'stechnology to 1990’ stechnology in
one fell swoop. Some had never used a
mouse before, and one guy was moving
his mouse over the screen to choose an
icon.” Thus, it was harder for themtolearn
how to use the new system even at the
most basic level.

Transition of IPS Knowledge. Be-
cause of the sheer size of the project,
USWhole had several integration partners.
They did not useaformal knowledgetrans-
fer process when IPS left, but they did
document how to configure and perform
all major activities, and they documented
lessons|earned with each implementation.
USWhole people worked with each inte-
gration partner throughout the project so
that theknowledgetransfer took place over
time. In addition, although integration part-
nersmay have been different for each busi-
ness unit, the core team from USWhole
wasthe samethroughout. Thus, knowledge
gainedin oneimplementation wasnot lost,
but rather, was enhanced as the project
progressed.

Changes in Core Knowledge Com-
petency. Team members gained knowledge
about the organization as a result of SAP
asthey learned about the“linkagesand in-
efficiencies between processes.” How-
ever, the organization has had mixed re-
sultsin altering core knowledge competen-
cies to change the way they perform pro-

cesses. “Different streams have adapted
differently.” The downstream operations
are the most complex to do in SAP, and
this stream had experienced the least
changein the past. In the beginning, it had
the greatest difficulty in adapting to inte-
grated, common processes. “ Downstream
adapted very poorly early on.” The chemi-
cals division was used to change because
it operatesin an “acquisition and trade en-
vironment.” It also was running SAP R/2,
so it was morefamiliar with theintegrated
process approach. Thus, it has had an
easier time adapting. Similarly, “upstream
is primarily accounting based, so with the
changing economy they grew used to
change,” and this stream has adapted to
the changes morereadily. Thus, USWhole
has experienced mixed resultsinitsefforts
to alter core knowledge competencies, but
iscontinually working toward change.

One explanation for this is that
USWhole did not recognize early enough
differencesinthe streams’ abilitiesto adapt
to change. Their change management ap-
proach was not tailored to each stream, and
even though they received feedback from
each, if astream was resistant, it may not
have shared enough of what it knew so
that the team could makethetransition more
effective. Although USWhole worked
hard, to ensure effective knowledge shar-
ing took place on the team, its efforts to
ensure knowledge sharing between the
team and the rest of the organization may
not have been strong enough to impact
change in core processes.

E&P

Facilitation of Knowledge Sharing
on the Team. E&P used informal team
building activitiesto help solidify team mem-
ber relationshipsinan effort to foster knowl-
edge sharing. Team members frequently
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socialized together after work, and at the
end of major milestones, the company
treated the entire team at various dinners,
parties, and other outings. The team was
also solidified because team members
“knew the legacy systems on the business
and technical side, and they were highly
capable and credible in their areas.” They
viewed each other as experts in their ar-
eas, and thus, werewilling to listen to and
learn from each other.

However, E& P had a somewhat
unique obstacle to knowledge sharing to
overcomeinitsimplementation. Theinfor-
mation technology (IT) division of the par-
ent company is managed as a separate
company, and must contract with E& Pand
in competition with other outsourcing ven-
dors for jobs. The IT company bid to be
theintegration partner on the SAP project,
yet the E& P project leader chose another
firm to be the primary integration partner
because it had more experience with SAP.
However, the | T staff had extensive knowl-
edge about and experience with the E& P
legacy systemsthat SAP replaced. In some
cases, the IT staff had as much or more
knowledge about how processes worked
than the E& P business unit employees.
Thus, they were selected to be part of the
SAPteam in order not to lose their know!-
edge. At first, there was some tension
between IT staff and the IPS because the
IT staff felt that they should have been
chosen as the primary integration partner.
However, there was a strong corporate
culture of working in teams, thus this ten-
sion was minimized, and team members
focused primarily on the common purpose
of completing the project rather than on
themselves. In addition, as new people
came on the team throughout the project,
they were not aware of the earlier tension,
which also helped to dissipate it. As one
said “wedidn’'t have timeto draw linesin

the sand. We were concerned with meet-
ing deadlines, and we all had the same goal
—making SAP work.”

Change Management/Training.
E& P had a change management team in
placewhoseresponsibility wasto makesure
that current project status was communi-
cated to all company employees, and to
make sure that people not directly tied to
theproject felt likethey aso had someown-
ership. There was particular emphasis on
this communication because “our experi-
ence on these large implementations has a
very checkered past.” E&P had imple-
mented “fairly well concelved” large sys-
tems in the past where the change man-
agement people did not handle the change
well. As aresult, organizational members
did not likethe systems, and sometimesthe
systems were perceived as becoming the
“butt of alot of jokes.” Thus, senior man-
agement placed a high priority on manag-
ing change in the SAP project, and alarge
piece of the budget was devoted to it. The
change management team went through
change management training classes, and
the integration partner “brought in avery
strong change management plan.” The
“change management piece was very ma-
ture, very well thought out, very strong.”
The change management team handled all
communication, using avariety of written
and verbal communication techniquesrang-
ing frome-mail to town hall meetings. “We
got some good i nput (through this commu-
nication) that helped usrestore somethings
that may have caused trouble later on.”

Training was done using the power
user concept . Theemphasisintrainingwas
more on how to perform transaction pro-
cessing than on the way processes were
changing or the integrative nature of pro-
cesses. The project budget provided for the
latter aspect of training after implementa-
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tion to give the users a chance to first un-
derstand how to use the system for basic
transactions. However, the budget for all
training at E& P, not just SAP, was cut, and
they did not get to do as much of that as
they wanted. This hurt the change man-
agement team’ s ability to share knowledge
with the organization. One site was able
to do moretraining because they had some
additional resources that they could use.
Even though “it wasn’t much more train-
ing, you can really see the difference in
how much better they are able to take ad-
vantage of SAP than other locations are.”

Transition of |PS Knowledge. When
it came time to transition the IPS off the
team, the original tension regarding choice
of partner began to resurface. Although
most of the team members had either got-
ten past it or were unaware of it through-
out the project, the project manager still had
reservationsabout thefirm’'sinternal I T ca-
pabilities to support SAP after implemen-
tation. He wanted to hire the integration
partner to continue working with the firm
indefinitely asthe SAP support team, even
though thiswasamore expensivelong run
option. Because of the expense and the
tension the decision created, senior man-
agement overrode the project manager’s
decisonand hiredthel T divisontodolong-
term support. To ensure that the transition
was smooth, they removed the project
manager from the project and transferred
him laterally to another part of the organi-
zation that had nothing to dowith SAP. They
appointed an experienced, senior IT man-
ager to overseethetransition of knowledge
from the integration partner to the team,
and to manage the establishment of the
support team. Thiswasastrong, proactive
attempt to overcome an obstacle that could
have negatively impacted the rest of the
project.

Another choicethat hel ped minimize

effects of this situation is that E&P hired
another consulting firm with experiencein
SAPto help transition the IPS of f theteam
and ensure that their knowledge was not
lost to E&P. Because the support team
members had worked throughout the SAP
project, they already understood the pro-
cesses quitewell, but were missing techni-
cal information such as how to configure
particular processes, or where to look for
certaintechnical or operational information.
The integration partner transferred their
knowledgeto thethird-party consultant, and
then the third-party consultant transferred
that knowledge to the E& P support team.
Intheir knowledgetransfer model, “it was
transferring SAP knowledgefrom one SAP
experienced group to another SAP experi-
enced group, then that group transitioned
the knowledge to us in a way we could
understand.” While some knowledge was
surely lost because of the varying percep-
tions, experiences, and communication bar-
riers involved in getting second-hand or
third-hand knowledge, thismay have been
the best way E& P could gain integration
partner knowledge, given the situation in
which they wereworking. Thus, E& Ptook
strong steps to minimize knowledge loss
whenit recognized apotentia problemwith
knowledge sharing.

Changes in Core Knowledge Com-
petency. The extent to which E& P hasin-
tegrated the results of its knowledge shar-
ing to alter core knowledge and processes
is somewhat lacking in consistency. One
person indicated that for a long time
“peopledidn’tredly try toexploit SAP; they
just tried to get their jobsdone.” However,
several months after implementation that
began to change. The support teamis* get-
ting more requests from people looking at
how to use SAP to change the business.”
Part of that isbecause budget cutsand lay-
offsthat occurred about the time SAP was

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written permission of 1dea Group

Inc. is prohibited.



Journal of Organizational and End User Computing, 16(1), 21-40, Jan-Mar 2004 33

implemented (not SAP related), created a
strain on employee’s time and motivation
to learn something new. The pressure on
the budget has eased, yet the emphasis on
cost cutting remains. Thus, end users have
renewed their effortsto find opportunities
to run the business more cost effectively.
They are asking the SAP support team
guestions about how to identify and make
use of these opportunities in SAP. They
have also begun to understand that what
they do in their process now affects some-
one else in another process, and are |ook-
ing for waysto take advantage of that. The
SAP support team continues to encourage
people to exploit SAP opportunities. E& P
has continued sharing knowledge and seek-
ing waysto exploit old certainties and ex-
ploring new possibilitieslong after imple-
mentation. Thus, changes to the core
knowledge competency are ongoing. Us-
ers are now trying to use SAP to change
the way they perform processes and are
thusbeginning to ater coreknowledge com-
petencies. One explanation for thismay be
theefforts E& P made throughout theimple-
mentation to facilitate knowledge sharing
on the team and with the rest of the orga-
nization. These knowledge sharing efforts
hel ped make the organization ready to fa-
cilitate changein processes, and that readi-
ness lasted through corporate budget cuts.

Chemicals

Facilitation of Knowledge Sharing
on the Team. Chemicals' project manager
said that “ one of thethings| awaystell my
folks is that SAP is a team sport. If you
don't play asateam, you can’t win.” One
of the things in place to discourage indi-
vidual hoarding of knowledgewasthat each
member of the team received the same
bonus at the end of an implementation re-
gardless of rank in the organization, and

the bonus was based on the quality of the
work, and how well the implementation
deadlines were met. Thus, there was in-
centive for each member to work with oth-
ersto accomplishacommon goal. “We had
afoxhole mentality” whereby team mem-
bers were united around a common cause.

Theteam was al so organized by pro-
cess, rather than by function or SAP mod-
ule, to facilitate knowledge sharing. Chemi-
cals built overlap between modules and
functionsinto the project, and often two or
more groupsworked together on aparticu-
lar piece. For example, logistics isin the
SD (sales and distribution) module, but
Chemicals broke it out and had a subteam
manage the logistics process separately
from the salesand distribution people. Much
of that data was aso in the order-to-cash
process performed by the customer ser-
vice area. Thus, the logistics group had to
work closely with the order-to-cash group
to make sure that the logistics pieces fit.
They aso did cross-team training to help
ensure that people working on one piece
understood how their piece impacted oth-
ers. Although thisapproach required more
effortin many casesthan amodule-oriented
approach they believed that “if you get too
module oriented, you get too focused on
the modules you' re working on,” and lose
sight of the big picture, which is the pro-
cesses. Thus, the SAPteam was organized
to focus on the transfer of knowledge
acrossfunctions, processes, and units, and
to eliminate silo behavior within the team
and between the team and the organiza-
tion. Although they did not useformal team-
building activities, “everyone on the team
had to rely on everyone else,” because no
one person or group knew all the things it
took to do the project.

The SAP team also decided to bring
the key end usersacross plantsinto imple-
mentation planning meetings where each
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team gave a basic overview of how each
processwouldwork in SAP, whichincluded
SAPterminology and basic concepts. They
went through an exhaustive set of detailed
guestions about how processesworked and
how they did their jobs. They built these
guestions over time, based on the integra-
tion partner’sexperience, and on what they
learned with each implementation. Thus,
by the last few implementations, they had
developed a set of questions that allowed
them to cover dmost every concelvable part
of thebusiness processes. “We' dtalk about
the pros and cons of each decision these
plant people made. And we'd try to make
people understand what it actually meant,
and document the decision. We'd distrib-
ute minutes of the meeting and have people
either agree or not with what we' d decided
on.” This allowed the business people in
multi ple plantsto share knowledge and make
decisions about common processes across
the plants. As a result, there was more
uniformity of processes across plants, and
there was a better understanding of how
to handle exceptions or thingsthat had tra-
ditionally been‘workarounds' inthelegacy
system. “We had some consultants who
said our method was non-standard and
shouldn’t be used, but it worked well for
us.”

Change Management/Training.
Chemicals had avery strong change man-
agement processin place, and although they
had a formal team in place for this, much
of the change management was an overall
SAPteam responsibility rather than that of
just one subgroup. “We had never worked
so hard on cultural readiness,” one person
said. “We worked really hard on commu-
nications,” through email, memos, ‘lunch
and learns,” and television monitors with
an animated video presentation that ran
continually in the cafeteriasin plants. The
on-site planning meetingswere al so viewed

as an important part of change manage-
ment. “We had decision makers from ev-
ery functional group in the plantsin each
design and implementation,” whichwent a
long way toward the cultural readiness on
which change management was focused.

Although there was some use of the
power user concept for training, the team
memberswho implemented al so trained the
userson siteduring theimplementation us-
ing material sthe change management group
had developed. Training involved thetrans-
actional based skillsand a“heavy focuson
the integration points’ to help people un-
derstand “where they fit in the chain of
events and why their piece was important
and how it had downstream processes.”
They originally thought that the training
would be more focused on the how-to,
transactional skills, yet when they realized
that “if we were going to get the wins we
hoped were there, it was predicated on
everybody doingtheir job.” Thus, thetrain-
ing role changed considerably. “We spent
moretime and money around training than
weoriginally planned, and we had planned
to train much heavier than we had in any
previous system.”

Transition of IPS Knowledge.
Chemicalsbuilt knowledgesharinginto their
contract with theintegration partner. Team
members focused both on how the partner
solved problems and on wherethey looked
for answers. This provided them with not
only “how-to” knowledge, but also with
more experiential knowledge about how to
solve problems. Another way that Chemi-
cals ensured knowledge sharing with its
integration partner is that team members
took on more responsibility as the imple-
mentation progressed so they could learn
what the integration partner knew, and so
they could devel op shared SAP experiences
with the partner.

Changes in Core Knowledge Com-
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petency. Chemicals has made substantial
progress toward integrating what it had
learned through the knowledge sharing in
the SAP project into its core knowledge,
and its processes have begun to change.
“A lot more people are aware of the inte-
gration and dependencies among
processes....Our business processes have
become much more well-defined and un-
derstood.” They are beginning to see sub-
stantial financial savings from leveraging
COMMON Processes across units. For ex-
ample, the purchasing processis now uni-
form throughout all the plants, and Chemi-
cals has negotiated better prices on parts
by buying the same part for all plants
through fewer suppliers. To do this, the
plants had to work together to changetheir
nomenclature for parts to create a com-
mon master file of partsacrossplants, which
was amajor hurdleto cross because of the
vast number of partsinvolved. Chemicals
hired aconsulting firm that had experience
with this type of task to help them. The
firm now has a uniform on-line catalog of
parts and vendors. Buyers are now called
aliance owners who “ negotiate contracts,
approve changes from vendors, and moni-
tor the business flow with the vendors’
across Chemicalsfor aparticular family of
parts rather than buying al the partsfor a
given plant. “We'restill not over the hump
on all of these (standards). The process
works, but there’sroom for improvement.”

Oneexplanation for thisisthe strong
knowledge sharing facilitatorsthat Chemi-
calsbuilt throughout the implementation. It
began from aprocessfocusin which func-
tional boundarieswereremoved, and team
members from a variety of processes had
to work together and share their knowl-
edge. Thisprocessfocusalso engaged end
users from across the organization to en-
sure that their knowledge about processes
wasincorporated into theimplementation.

Inaddition, usersthat were not directly in-
volved in theimplementation weretrained
not only on transactions, but also on the
integrative nature of performing processes
in ERP. Based on this evidence, Chemi-
cals had the strongest knowledge sharing
during implementation and seems to have
been able to move more quickly than the
other two firmsin altering core knowledge
competencies through changing the way
they perform processes.

LESSONSLEARNED

Thefirmsthat have had successwith
knowledge sharing during theimplementa-
tion process are making great strides to-
ward taking advantage of ERP to change
the way they perform key processes. Al-
though it istoo early for these companies
to have realized substantial benefits, they
have mechanisms in place that put them
well on the road to doing so. They have
formed cross-functional, cross-unit net-
works of employees to alter core knowl-
edge competencies by standardizing no-
menclature, leveraging common processes,
and eliminating silo behavior between units.
These networks have arisen out of the
knowledge sharing that took place during
the implementation project among team
members, other organizational members,
and integration partners. Thus, there are
several valuable lessons from these find-
ings (see Table 4 for a summary).

Onelesson learned isthat when firms
start toimplement an ERP, they shouldiden-
tify organizational facilitators of and ob-
stacles to knowledge sharing, and
proactively seek to overcomethe obstacles.
For example, team members at E& P rec-
ognized apotential problem in thetension
between two organizationa units, and made
a conscious decision to minimize it, thus
successfully ensuring it was not passed on
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to new team members. One of Chemicals
goalswasto engage alarge number of the
appropriate end users in the implementa-
tion to ensure that they captured the right
knowledge. Chemicalsand USWholeboth
worked to overcome traditional barriersto
knowledge sharing such asrank, seniority,
titles, and physical workspace. Barriersor
obstaclesthat afirm has had in the past on
large scale projects will not disappear by
themselves, and ignoring them in an ERP
project may magnify them. These firms
took actionsthat weredifferent from, if not
counter to, organizational norms and pat-
ternsin order to ensurethat the ERPimple-
mentation could successfully integrate pro-
cesses and eliminate silos.

Lesson two isthat firms should focus
on integration from the beginning of the
ERP project. Because ERP requires inte-
gration of processesin the end, the transi-
tionfromsilosiseasier if theentireimple-
mentation effort is built around this inte-
gration. Implementing by module may feel
more natural because it's how organiza-
tional membersare used to working. How-
ever, it only prolongstheinevitable change
to integrated processes necessary to real-
ize significant ERP benefits. For example,
Chemical ssought to overcomethedivisions

Table 4: Summary of Lessons Learned

among functional areas and business units
from the very beginning of its project.
Chemicals' employees were educated
about integration of processes from the
beginning of the project becausethey were
involved in integrated groups as they
worked with the SAP team to map out pro-
cessesand asthey weretrained to use SAP.
Furthermore, the firms that primarily fo-
cused on “how-to” training said that they
regret not having realized the importance
of focusing onintegration pointswith users
earlier.

Lessonthreeisthat firmsshould learn
from the past and not be afraid to acknowl-
edge prior project weaknesses or failures.
For example, E& P recognized that it had
not been good at change management in
thepast, and took stepsto correct thisweak-
ness. USWhole recognized that its man-
agement of teamsin the past was not good,
and took deliberate steps to build a strong
SAP team.

Lesson four is that firms should fo-
cus on knowledge sharing both on theteam
and with the rest of the organization. For
example, USWhole may not have recog-
nized the differences in the ability of its
streams to adapt to changes brought about
by SAP early enough because it did not

Identify and eliminate obstaclesto success

e.g., cultural barriers such as stigma associated with teamwork or tensions between units;
structural barriers that promote silo behavior or inhibit knowledge sharing between levels

Focuson integration from the beginning of the project
e.g., implement by process rather than by module;

focus training on integration points in addition to how to process transactions

Focus on finding the best solutionsto problems

e.g., don't 'sweep problems under the rug' and hope to fix them later;
resist pressures to meet deadlines simply to mark milestones

Build organizational knowledge sharing throughout the project
e.g., foster knowledge sharing among team members with formal & informal activities;
encourage knowledge sharing between team and other organizational members;
minimize knowledge lost when consultants or other team members leave through formal roll- off procedures

Learn from the past

recognize prior strengths and build on those

e.g., acknowledge prior project weaknesses and look for ways to do better;
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tailor its change management activities to
the different streams. As a result, differ-
ent streams adapted differently, and the
team had to work harder with some than
others to begin to affect change in pro-
cesses. On the other hand, E& P and
Chemicalsworked hard to facilitate knowl-
edge sharing among all relevant stakehol d-
ersintheir implementations. Both organi-
zations have begun to change core pro-
cesses and alter core knowledge compe-
tencies.

Thus, thefindingsfromthisstudy pro-
vide several lessonsfirmsmay apply intheir
own ERPimplementations. Even firmsthat
already have implementations in progress
or that are struggling to make ERP work
after the initial implementation can apply
these lessons to their own situations. ERP
is a long term solution, and once imple-
mented, it isdifficult, if not impossible, to
go back to the way things were prior to
ERP Thus, it is never too late to look at
other firms success stories to find what
we can learn from them.

LIMITATIONSOF THE STUDY
AND DIRECTIONSFOR FUTURE
RESEARCH

Onelimitation of thestudy isthat only
one industry and one package was exam-
ined. Although thishelpsto minimizebias
that could be introduced across industries
and packages, thereis atrade-off between
generaizability of findingsand minimizing
bias. Minimizing biashel pseliminate many
factorsthat might confound the resultsand
providesaclearer view of the phenomenon
of interest. Selection of appropriate case
stescontrolsextraneousvariation and hel ps
define the limits for generalizing findings
(Eisenhardt, 1989). If consistent resultsare
found across similar case sites, then we
can be surer that the theory that led to the

case study originally will also help identify
other cases to which results are analyti-
cally generalizable (Eisenhardt, 1989; Yin,
1989). However, using one industry ig-
noresdifficultiesor chalengesinimplemen-
tation that may be uniqueto agivenindus-
try. One avenue for future research is to
examine these constructs in this study
across industries and using different ERP
packagesto determine whether industry or
package mediate thefindingsin this study.

Another limitation is the number of
respondents interviewed. Although many
of the same phrases were heard from re-
spondents, indicating that theoretical satu-
ration had been reached, one direction for
future research is to examine the phenom-
ena of interest in this study using a larger
sample size in order to be more sure that
the responses obtained in this study do rep-
resent the broader views and perceptions
of the project team. In addition, the unit of
analysis in this study is restricted to the
implementation team. Although most
knowledge sharing during theimplementa-
tion revolved around this team, future re-
search that explores the perceptions of
other organizational membersor of thein-
tegration partner staff could be useful. One
avenue for this future research is to com-
pare responses to determine whether
knowledge sharing isperceived differently
between the team, other organizational
members, and theintegration partner staff.

CONTRIBUTIONSOF THE
STUDY

This study contributes to what is
known about knowledge sharing in ERP
implementations in several ways. First, it
identifies, categorizes, and discusses sev-
eral factorsthat facilitate knowledge shar-
ing during ERPimplementation. Second, it
links knowledge sharing to attempts to
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change core knowledge competencies.
Third, it provides several lessonsfor prac-
titionersthat they can usein their own ERP
implementations. Practitionersengagedin
ERP implementation can use these find-
ingsboth to determinewhat may work best
for them and to identify their own facilita-
tors of knowledge sharing. Fourth, this
study provides directions for future re-
search by identifying limitations of the cur-
rent study and suggesting waysthat future
research could examine those limitations
to further extend what we know about
knowledge sharing in ERPimplementation.

APPENDIX A: SEMI-
STRUCTURED INTERVIEW
GUIDE

Team vs. individual efforts

1. Do you usually work on a project team
or do you primarily work alone on
projects?

2. Do you think you are more rewarded
for individual activities or for work on
teams? How important is project team-
work to your company?

3. Areteams primarily made up of people
from the same functional areas or from
across functions?

4. How would you describe the culture of
thefirm?

Process vs. product (deadline) orien-

tation

1. How much focus was there on meeting
deadlines and finishing the project under
budget?

2. How well were deadlines met?

3. When deadlines weren't met, what was
the reason?

4. How did your team determine whether
the goals were valid and being met?

5. How did your team |earn about opportu-
nities SAP could provideyour firm?

6. Do you think this learning process oc-
curred throughout theimplementation?

Organizational knowledge sharing dur -

ing the project

1. How were the SAP project team mem-
bers selected?

2. How were differences in perspectives
mel ded together?

3. Wastthis easy or difficult?

4. Was there ever atime when differences
couldn’t be resolved? (if so, how was
that handled?)

5. How did your team seek input from oth-
ersin the company on areas where you
were uncertain?

6. How did your team seek to keep others
inthe company informed about company
goals and progress on SAP?

7. Doyou think thiswas ever seen assim-
ply another IT project?

8. How much did your group rely on out-
side consultant expertise?

9. How did you make sure that you had
learned enough from them so that you
could carry on after they left?

10. Wasthere much transition off your SAP
team? How was it managed?

11. How were new people coming on the
team brought up to speed?

12. During SAP team meetings, were
peopleencouraged to expresstheir idess,
even if they weren't fully formed yet?
And did they express these ideas? Can
you give some examples?

13. Was there ever anything in the imple-
mentation process you felt just wasn't
right, but couldn’t exactly explain why?
If so, did you expressthis? Why or why
not?

14. Was there anything you assumed to be
true about SAP that you later changed
your mind about?
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Incorporation of new knowledge into

Core Knowledge Competencies

1. Do you believe that the organization is
different now than before SAP imple-
mentation? If not, why; if so, how?

2. Have the processes changed or are they
being changed because of SAP?

3. How has SAP changed the way you
think about your job or the company?

4. What are some things that you learned
about the business processes at the com-
pany that you didn’t know before the
SAPimplementation?
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