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Preface

At atime when many major corporations, particularly in the technological
field, are continuously laying off workers or outsourcing their IT servicesto
overseas countries, SAP, Inc. and organizations using the SAP conceptsand
software applications, on the other hand, arein need of more I T professionals
familiar with their systems. Although the popul arity of SAPhasreached anall
time high, there areinsufficient research and exploratory studiesavailablein
thisfield. Therefore, the primary objective of thisbook isto provide acom-
prehensive overview of thisinteresting area, and to address several of the
important issuesrelating to the successful implementation and management of
ERP/SAP systems.

Thisbook isdivided into three major sections. Thefirst section consists of
three chapters, which introduces the foundation for ERP and the SAP tech-
nology. John Loonam and Joe McDonagh of University of DublininIreland
begin the book with Chapter 1, entitled “ Principles, Foundations, & Issuesin
Enterprise Systems”. With the current trends towards gl obalization and virtual
organizations, coupled with rapid and constant busi ness and technol ogical
changes, enterprise systems have becomeincreasingly important inintegrating
and consolidating information acrossthe organizations. Therefore, thisintro-
ductory chapter describesthe core principles, foundations and i ssues of en-
terprise systems, reviewsthe evolutionary processof enterprise systems, iden-
tifiesthe generic software characteristics, and discusses the benefitsand limi-
tations of these systems. Based on areview of current enterprise systems
implementation approaches, several challengeswere also uncovered. This
chapter concludeswith suggestionsto overcome these challenges.

The editor authored Chapter 2, entitled “ An Overview of SAP Technology”.
Because this book focuses on the devel opment and implementation of SAP
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systems, this chapter will describe the major activities conducted by SAP
sinceitsinceptionin 1972 and SAP sflagship software program, that is, the
R/3 system, indetail. Thiswill include the capabilities of the R/3 system, the
three-tier client/server technology it employs, the hardware and softwarere-
quirements, and several problemsassociated with itsimplementation. Thetwo
R/3 implementation tools— namely, the Accelerated SAP and the Ready to
Run systems— are al so described.

Because of theincreasing demand for ERP/SAP professionals, many aca-
demicinstitutionsof higher learning areredefining their business curriculaand
seeing the need to join alliances with ERP software vendors such as SAP, Inc.
to incorporate ERP conceptsinto their business education. The purpose of
the SAP University Alliance Programisto provide college studentswith a
better understanding of the business processes and ERP systemsintegration
using SAPtechnology, and to facilitate across-functional business curriculum
using state-of -the-art information technol ogy. Participating institutionsarein-
stalled with the SAP systems so that students can obtain hands-on experience
with the technical applications. Adequately and academically SAP-trained
graduates are better equipped to make strategic financial and operational de-
cisions, and will result in higher employability, increased entry-level salary,
and greater choice of employers. Chapter 3, entitled “ Integrating SAP Across
the Business Curriculum,” isauthored by Jane Fedorowicz, Ulric J. (Joe)
Gelinas, Jr., George Hachey, and Catherine Usoff of Bentley Collegein Mas-
sachusetts, USA. The authors explain how academicians can successfully in-
tegrate knowledge of the SAP R/3 systemsinto the undergraduate and gradu-
ate college courses. They also suggest that thisknowledgeintegrationisafar
better learning and instructional technique than the creation of standalone
courses covering ERP concepts. They conclude the chapter with the process
of training faculty to devel op and test curriculum materials and to coordinate
theintegration effort with each other in the college.

The second section of the book describesthe impacts and challenges of ERP
systems. Chapter 4, entitled “ The Impact of Agile SAP onthe Supply Chain,”
iswritten by Sue Conger of the University of Dallasin Texas, USA. Most
Fortune 500 corporations haveintegrated their businessfunctionswith at least
one or more ERP software applicationsto improve the organi zation’ s agility.
Whilethe problems associated with ERP deployment areeasily identified, the
concepts of agility as applied to ERP deployment have been ignored in the
literature review. Therefore, the primary objective of this chapter isto deter-
mine theimpact of agile ERP software deployment on organizational agility.
Theauthor indicated that agile deployment has competitive benefits both for
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the software vendor and for the licensing business organization, and she used
acase study to support her research findings. This chapter concludes with
several recommendations and trends for companiesintending to deploy SAP
software applications.

Chapter 5, entitled “ B2E SAP Portals: Employee Self-Service Case Study,”
iswritten by Andrew Stein and Paul Hawking of VictoriaUniversity of Tech-
nology in Australia, and David C. Wyld of Southeastern LouisianaUniversity
in Louisiana, USA. Currently, most, if not all, major corporations have al-
ready implemented ERP systemsinto their operations. L ately, the “second
wave” of functionality in ERP systemstargets small and medium-sized organi-
zations, resulting in the devel opment of the business-to-employee (B2E) model,
yielding relatively quick gainswith low associated risks. One such “second
wave” product isthe Employee Self Service (ESS), a solution that enables
Australian employees' accessto the corporate human resource information
system. This chapter summarizesthe research findings of Human Resources
(HR) in modern organizations and the devel opment of an HR ESS portal ina
major Australian organization.

Joe McDonagh of the University of Dublinin Ireland authored Chapter 6,
entitled “ Enterprise Systems and the Challenge of Integrated Change: A Fo-
cuson Occupational Communities’. Many organizationsrushed to implement
ERP systems, without having aclear understanding of thedifficultiesin achiev-
ing the benefits promised by suchintegration. Thischapter critiquesthe nature
of thisdilemmaand in particular, explorestherole of occupational communi-
tiesinits perpetuation through time. Specifically, one of the difficultiesen-
countered isthat the requisite knowledge and expertise are widely dispersed
among diverse occupationa communities.

Thelast section of thisbook addressestheissuesand challenges of the actual
implementation and management of ERP/SAP systems. The benefitsof imple-
menting successful ERP systems can never be overestimated. Many of these
benefitsare outlined in Chapter 7, entitled “ A Successful ERP Implementation
Plan: Issues and Challenges,” which isauthored by the book’s editor. This
chapter also describes several critical issuesthat managers must consider be-
foremaking thefinal decisiontointegrateall the businessfunctionsin theor-
ganization. Theseissues are categorized under fundamental issues, people,
the organizational change process, and the different approachesto implementing
ERP. The chapter concludeswith aflow chart, depicting many of the activities
that must beincluded in an ERPimplementation plan. Thereisageneral con-
sensusamong I T researchersthat, among numerousfactors, user involvement



and total support from corporate management are essential for the successful
implementation of ERP systems.

Chapter 8, entitled “ Benefit Realisation with SAP: A Case Study,” iswritten
by Graham Blick and Mohammed Quaddus of Curtin University of Technol-
ogy, Australia. An ERP integration can be both time consuming and costly, but
asuccessful implementationwill result intremendous cost savingsand increased
productivity. One such exampleisthe successful implementation of SAP sys-
temsat the Water Corporation of Western Australia. Thisarticleidentifiesthe
“benefit realization strategy and realization process’ asthekey successfactor
for thisimplementation. Therefore, thischapter will describe the benefit real -
ization structure and process, how SAP was successfully implemented, the
benefitsrealization, and itsimpact. Finally, the chapter concludeswith future
directionsfor the company.

Colin G. Ashand JaniceM. Burn of Cowan University, Australia, wrote Chapter
9, entitled “ The e-ERP Transformation Matrix”. In this chapter, the authors
developed amodel of e-businesstransformation (eBT) for ERP implementa-
tion based on alongitudinal multiple case study analysisof SAP sites. First,
the authorsidentified the three research model s (B2B interaction, e-business
change, and virtual organizing) and the three different stages of e-business
growth (integration, differentiation, and demonstration of value propositions).
After apilot case study of five Australian SAP siteswas conducted, 11 inter-
national organizationsin variousindustrieswere studied over afour-year pe-
riod. The collected data were then analyzed to devel op the proposed eBT
model. By integrating the three e-business growth modelsand the three stages
of e-businessdevelopment, the proposed eBT matrix model focuseson achiev-
ing the benefits of B2B interaction from virtual organizing through e-ERP and
thefacilitators of e-businesschange. In conclusion, the proposed model sug-
geststhat successful e-businesstransformation with ERP systems occurswhen
business-to-business (B2B) value propositions are realized through the inte-
gration and differentiation of technol ogies used to support new business mod-
elsto deliver products and servicesonline. Further, the proposed model also
indicated that empl oyee self-service and empowerment are important com-
ponentsin building extensiverelationship with e-alliances. Finally, corporate
management are encouraged to use the proposed matrix model to guidethem
in strategizing the organizational transformation.

Chapter 10, entitled “ERP 11 & Change Management: The Real Strugglefor
ERP Systems Practices,” iswritten by Paul Hawking and Andrew Stein of
VictoriaUniversity of Technology in Australia, Susan Foster of M onash Uni-
versity in Australia, and David Wyld of Southeastern LouisianaUniversity in



Louisiana, USA. One of the major issues encountered in system implementa-
tion isuser involvement and change management. This chapter exploresthe
change management practicesof Australian companies, and identifiesthecriti-
cal successfactorsand barriers associated with implementing change man-
agement strategies. Thirty-five maor Australian organizationswith single or
multiple ERP system implementationswere surveyed.

Theresearch findingsindicated that many participants considered change
management to be crucial to successful ERP implementations; unfortunately,
the change management processwas not properly managed in their organiza-
tions. The main success factor to change management was the provision of
adequate resources, while the main obstacleisthelack of vertical communi-
cation throughout the organi zation.

Chapter 11, entitled “ SAP R/3 Implementation Approaches: A Study in Bra-
zilian Companies,” isauthored by Ronaldo Zwicker and Cesar Alexandrede
Souza of the University of S&o Paulo (FEA) in Brazil. The authors describe
thetwo different ways of “going-live” with ERP systems (big-bang vs small-
bangs) and the advantages and di sadvantages of implementation in phases.
Based on asurvey conducted on 53 Brazilian organizations that had imple-
mented SAP R/3, the authors concluded that system configurations, resource
alocation, project management, and the project’srisksare all affected by the
implementation approach used.

Cesar Alexandre de Souzaand Ronaldo Zwicker continued their research on
the management of ERP systems, and documented their findingsin Chapter
12, entitled “ERP Systems Management: A Comparison of Large Sized Bra-
zilian Companies’. Currently, most, if not all, large and medium sized corpo-
rations have implemented some form of ERP systems. In this chapter, the
authorsinvestigate aspectsinvolved in ERP systems management, such asthe
current dynamics of the organizational information technology (IT) useand
the growing concern with I T areacosts, and examine how these aspects can
transformtherole of I'T areaswithin the organizations. The authorsalso hope
to expand the knowledge about key issuesrelated to the management of such
aspects. Theauthorsfirst proposed amodel of successful implementation based
onthecurrent literaturereview of 1T implementation. They then analyzed two
large Brazilian companies using the case analysis approach and compared
their research findingsto the proposed model. The authors concludethe chapter
with several important observations.

Chapter 13, entitled “A Critical Success Factor’s Relevance Model for SAP
Implementation Projects,” iswritten by José Esteves, Universidad Politécnica
Catalunya, Spain, and Joan Pastor of the Universidad Internacional de
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Catalunya, Barcelona, in Spain. The primary objective of thischapter isto
present aunified model of Critical Success Factors (CSFs) for ERPimple-
mentation projects, and to analyze the relevance of these CSFs along the
typical phases of a SAPimplementation project. The authorsachieved this
objective by using both the Accel erated SAP (A SAP) implementation meth-
odology and the Process Quality Management method to derive amatrix of
CSFsversus ASAP processes, and then evaluate the CSFsrelevance along
thefive ASAP phases. The authors are hoping that these findingswill help
managersto devel op better strategiesfor supervising and controlling SAP or
other smilar ERPimplementation projects.

In Chapter 14, “ A Comparative Analysisof Mg or ERP Life Cycle Implemen-
tation, Management and Support | ssuesin Queensland Government,” She-1
Chang and Guy G. Gable of Queensland University of Technology, Australia,
conducted astudy on the major issuesinvolved in an ongoing ERPlifecycle
implementation, management, and support. Theresearchersadministered a
survey to agroup of ERP system project participantsin five state government
agencieswho are experienced with the SAP Financial s applications.

Finally, the book concludes with Chapter 15, “ Organizational Knowledge
Sharing in ERP Implementation: Lessonsfrom Industry.” Ingeneral, end us-
ers of ERP systems need to have abroader range of knowledge, whichin-
cludes not only the basic business knowledge that are required to complete
their tasks and responsibilities, but also the knowledge of how their work
integrate with other businessfunctionsand divisionsin the organization. There-
fore, itisessential that ERP usersare ableto sharetheir knowledge with their
peers. Inthischapter, Mary C. Jonesfrom the University of North Texas,
USA, and R. Leon Pricefrom the University of Oklahoma, USA, attempt to
examine how end users can share organizational knowledgein ERPimple-
mentation. They examine knowledge sharing factors such asfacilitation of
knowl edge sharing on the team; change management/training; and transition
of IPS (integration partner staff) knowledge. Theauthorscollected datafrom
threefirmsinthe petroleumindustry using interviews, analyzed the quaitative
data, and present their research findingsin this chapter.
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Chapter |

Principles,
Foundations& | ssues
INn Enter priseSystems

John Loonam
University of Dublin, Ireland

Joe McDonagh
University of Dublin, Ireland

Abstract

The objective of this chapter is to provide a detailed review of the core
principles, foundations and issues of enterprise systems (ES). Snce the
late 1990s, enterprise systems have promised to seamlessly integrate
infor mation flowing through the or ganisation. They claimtolay redundant
many of the integration problems associated with legacy systems. These
promises are timely considering the current trends of globalisation,
virtual organisations, and constant business and technol ogical changes,
features of many strategy agendas. In an effort to better understand the
nature of these packages this chapter reviews the ES evolutionary

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.
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process, and generic softwar e characteristicsareal soidentified, followed
by system benefits and limitations. A review of current approachesto ES
implementationallowsfor acritiqueof systemoutcomesand identification
of challenges facing today’ s ESimplementations. The chapter concludes
with suggestions for overcoming some of these challenges.

| ntroduction

Organisationshaveintroduced enterprisesystemsinorder toreduceproblems
associated withlegacy systems, copewithyear 2000 challenges, offer thefirm
greater competitiveadvantages, competeglobally, andto assist thecompany
achieveasingle”integrated” technological platform. With organi sationsstress-
ingtheneedfor greater supply chainintegration, these systemsoffer thefirst
glimmer of hopetoachievesuchintegration. Continuedtechnol ogical advances
“extend” current ES packagesalong the supply chain, with future systems
focusingonthepenultimategoal, that is, inter-enterpriseintegration.

However, al isnot asit appears. ReviewingtheESliteraturerevea sproblems
withtheimplementation of such systems. Apart fromthetechnological chal-
lengesassociated withtheir introduction, adeeper cord hasbeen struck; that
is, thechallengeof attaining greater organisational integration. Studieshave
reveal ed up to 60% di ssatisfactionfrom ESimplementations, withtheprimary
reason for such poor performance emerging from the failure to properly
consider organisational and humanissues. Undoubtedly, for better returnson
ESinvestments, organisationsneed to pay asmuch attentionto organi sational
and humanissuesasto technical issues.

Thischapter startswithanhistorical overview of theinformationtechnology
field. Theevolutionto ESpackagesisthen presented, reviewingtheir emer-
gence, natureand futuretrends. Benefitsand limitationsof such systemsare
then considered beforeareview of current approachesto ESimplementation.
ESoutcomesarereviewed, followed by acritiqueof somechallengesfacingthe
field. Thechapter concludeswith suggestionsfor overcoming someof these
challenges.

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



Principles, Foundations & Issues in Enterprise Systems 3

Foundations of Enterprise Systems

Inaddressing thehistorical context of enterprisesystems, itisfirstly important
toreview thenatureof informationtechnology (IT). AccordingtoWard and
Griffiths (1996), IT has experienced three eras' since its deployment in
organisations. Theuseof computersin businessonly startedinthemid-1950s
and early 1960swith the devel opment of mainframe computing. Early com-
puter systemswerebased on centralised stand-al onemachines, whichwere
used principally for dataprocessing. The1970switnessed thearrival of the
micro-computer, offeringincreasing decentrali sed computing capabilitiesalong
with standardised software packages. Throughout the 70sorgani sationsal so
becameawareof thestrategic potential afforded by i nformationtechnol ogy
(Ein-Dor & Segev, 1978) and itsability to leverage greater organisational
competitiveadvantages(McFarlan, 1984). The 1980ssaw the emergence of
end-user computing, whichwould assistindisseminatinginformationthrough-
out the entire enterprise. Throughout the 1990s, the concept of business
processreengineering? and enterprise systemsemerged with thebelief that
together they would addressmany of theintegration challengesconfronting
organisations.

Thisbrief overview of thehistory of informationtechnology illustratesthe
evolutionary natureof thel T field, that is,itsmovefrom centralised computing
to end-user computing. This transition grew out of the need for greater
organisational-widel T integration. Initially centralised I T systemsfromthe
1960sand 1970sweredepl oyed by organi sationstoassistinsingleapplication
functionality, suchasmanufacturing or accounting systems. However, fromthe
1980sonwards, added pressuresfromI T systemstodeliver greater strategic
and competitiveadvantagesmeant that typical businessapplicationshadgrown
exponentialy®(Slee& Slovin, 1997). What started out as* islandsof automa-
tion” (McKenney & McFarlan, 1982), thatis, applicationsrunning separately
fromeach other, by the 1980swere often put into asinglesysteminorder to
manageand centralisedatabetter. Thiseventisoftenreferredto astechnical
integration, or alternatively as“ spaghetti integration” (Slee& Slovin, 1997).

Thistypeof “spaghetti integration” created itsown problems. Connecting
different functional areaswasnot easy, and required huge amountsof pro-
grammed computer codeinorder toallow thedifferent functional databasesto
“talk tooneanother” . Inturn, thisamount of programming oftenresultedin
systemerrors,inconsi stentinformationflows, and perhapsmost worryingfrom

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.
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anorganisational perspective, theneedfor hugeresourcecommitments®. By the
late 1980sand early 1990sorgani sationswerethereforeexperiencinglargel T
integrati on problems. Something new, lesscostly andlesslabour-intensivewas
needed.

Inresponse, softwarevendorsbegantolaunch singleapplicationtool sthat
couldhostanumber of different functional areasfromashared database. These
new software packages became known as Enterprise Resource Planning
systems(ERP) (Lopes®, 1992). Theobjectiveof thesepackageswastobring
all I'T needsof thecompany under theumbrellaof asinglesoftwaresystem. In
other wordsthese packages promised “ seaml essintegration” ¢ for adopting
companies(Davenport, 2000a). I naddressing the principlesand foundations
of theselargeintegrative packages, it isfirstly important to examinetheir
evolutionarytrial.

Evolution of Enterprise Systems

While ES packages are only arecent phenomenon, that is, only featuring
seriously inbusinessand academic pressfromthelate 1990s, they do havea
past. It has been suggested that ES packages are an extension of Material
RequirementsPlanning (M RP) and M anufacturing Resource Planning (MRPII)
packages, with enhanced and greater functionality (Y usuf & Little, 1998).1n
addressing thesesystems, wefindthat M RP packagesdate back tothe 1960s.
In simplest terms, MRP systemsinvolved the cal culation of quantities of
materialsandthetimesthey wererequiredinorder toimproveoperationswithin
manufacturing organisations. MRPI | systemswereto extend uponthisconcept
during the 1970s, and encompassed new functionality like sales planning,
capacity management and scheduling (Klauset al., 2000). However, duringthe
1980scompaniesbegantorealisethat profitability and customer satisfaction
wereobjectivesfor theentireenterprise, extending beyond manufacturing, and
encompassing functionssuch asfinance, salesand distribution, and human
resources. Thisgaverisetotheconcept of computer integrated manufacturing
(CIM), whichisregarded asthenext evol utionary step ontheroad towardsES
(Klauset al., 2000, p. 144). By the early 1990s, with continued growth in
packagefunctionality and theneedfor greater organisational integration, ES
packagesbegantoemerge.

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.
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To understand enterprise systems clearly, it isimportant to define them.
Davenport suggeststhat they are software packagesthat promiseto deliver
seamlessintegrationacrossenterprisesembracing both suppliersand custom-
ers(Davenport, 2000a). Y et the actual definition of an ESrests somewhat
uncomfortably withinacademicliterature. Many studies, for example, usethe
term Enterprise Resource Planning (ERP) to definewhat wecall Enterprise
Systems. However, thejustificationfor usingthe ESdefinitionissupported by
other researchersin thefield. Klaus et al., for example, after conducting
research on someof theleading academicsand expertsintheESfield, found
that many of their respondentsbelieved that the ERP concept wastoo archaic
and conjured up connotationsof ES' linkswithitsmanufacturing past, that is,
MRP and MRP 11 systems (2000, p. 141). Davenport advocates that these
packagesshouldbereferredtoas” businesssystems’ and not manufacturing or
technical systems; hencehecoinstheterm* enterprisesystem” (ES) (Daven-
port, 1998, 2000a). Thistermisal so supported by Markus(2000c) and Robey
et al. (2001), who believe that the area has moved away from the original
manufacturing concepts of the 1970s, 1980s and early 1990s, and now
embracesenterprise-wideintegrationideol ogies.

However, thedefinition dilemmadoesnot stop here. Instead, withthearrival
of newtechnologies’, and theneedfor greater businessprocessalignment, new
definitionsarecontinually presented, namely I nternet-oriented ES packages
(Callaway, 2000), Extended ES packages (Norriset al ., 2000), and Enter-
prise-Wide Information Management Systems (Sumner, 1999, 2000). It,
therefore, appearsthat aplethoraof definitionsaboundwithinthefield. These
definitionsarelikely to continueasgreater enterpriseintegration, and indeed
inter-enterprise?integrationissought by organi sations.

Y et, inorder for usto study thefielditisimperativethat wedefinethetopic.
Thischapter agreeswith statementsthat negate ERP slinkstoitsmanufacturing
past. Infact, somearguethat ES packagesnever had anythingincommonwith
earlier systems (MRP and MRPII) other than their common promise to
integrate business processes under a single software system. Despite the
ephemeral nature of definitions, theterm Enter prise Systemisprobably the
most appropriatedefinitionavailabletodate. It ridsthefield of any connota-
tionsit may have had with itsmanufacturing past, while at the sametimeit
conjuresanimageof asystemthat fully integratestheenterprises| Sneeds. ES
is, therefore, used throughout thischapter.

Asacautionary note, however, whiledefinitionsareimportant, they appear to
betransitory and therefore should not preoccupy thefield. Instead, itismuch

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.
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moreimportant, regardlessof theterminol ogiesused, to definewhat ismeant
by thesedefinitions. Davenport purports, for exampl e, that whether customer-
centric® or supplier-centric'®, by themselves or in combination with other
technol ogies, Enterprise Systemsaredi stinguished by their information com-
monality and integration (2000a, p. 3). In other words, an ES should not
necessarily be defined by the number or use of other technol ogiesand tools
alongwiththecentral vendor package; instead the package should bedefined
by itsability to seamlessly i ntegrate businessprocessesandinformationflows
upanddown, and perhapsmoreimportantly fromnow on, acrossvaluechains.

Fromthelate 1990sonwardsenterprise systemsexperienced massivegrowth
in organisational uptake. By 1998, for example, approximately 40% of
companieswithannual revenuesgreater than $1 billion had already imple-
mentedan ES(Caldwell & Stein, 1998). Inasurvey by AMR Research, results
showed that from 800 U.S companies queried, 43% of the companies
application budgets were spent on ES packages, while over half of these
companieshadinstalledan ES(1999a). M arket predictionsweremade, which
estimated that the ESindustry would beworth over $66 billionby 2003 (AMR
Research, 1999a). Unliketheir prehistoricancestors, enterprisesystemswere
fast becoming acorepart of everyday I T investments. These systemswere
breaking traditional manufacturing links, and soon represented anew “1S
integration” aternativefor all organisations™.

Reasonsfor such organisational interest and ES growth have ranged from
helpingtoreplacelegacy systems, copingwith'Y 2K *2issues, affordingthefirm
greater competitiveadvantagesandtheability toallow firmscompeteglobally.
Accordingto Stefanou, global -wide phenomenasuch asoutsourcing, joint
venturesandalliances, and partnershipsacrossval uechainshavecreated anew
form of organisationknownasthe* virtual enterprise”. Monolithicand stand-
alonebusinessinformation systemsaregivingway tomoreflexible, integrated
and modular systemsthat support businessoperationsacrossthevalue-chain
fromthesupplier tothecustomer end (1999, p. 800). The Y ear 2000 problem
alsoacted asareasonfor ESimplementation, allowing organisationsto usethe
Y 2K challengeto endorseenterpriseintegration and ESimplementations(Hirt
& Swanson, 1999). Accordingto Sasovovaet al. (2001), rapidtechnological
changes, pressurefrom shareholders, fierce competition, deregulation, and
globalisationhaveall contributedtotheemergenceof ESpackages. Davenport
believesthat overcapacity and reengineering and dealing with constant change
areprimereasonsmany organisationsareimplementing enterprisesystems
(20003, pp. 20-22).
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Withthe promiseof seamlessintegration (Davenport, 1998), organisations
wereabletojustify ESinvestments, believing that these systemswerethe
answer to their I T integration problems. In response, software companies
provided amyriad of applicationtool s*that promised enterpriseintegrati on of
all kindsandfor every company. Comprehending the nature of thesevendor
packagesand their promisesrequiresconsideration of thegeneric character-
isticsthat make ESpackagesdistinct fromother I T investments.

Characteristics of Enterprise Systems

Fromastudy conducted by Markusand Tanis(2000c), theauthorsfound that
therewerefivecharacteristicsspecificto enterprisesystems, whichhelpusto
understand what they are, what they can do, and how they differ from other
largel T packages. Thesedistinct characteristicsincludeintegration, thenature
of theESpackage, best practices, assembly requirements, and theevol utionary
natureof thesesystems. A brief review of each of these characteristicsisnow
offered.

From an integration perspective, one of the core functions of an ES, in
comparisontoall previousintegrationtechnologies, isitspromiseto” seamlesdy
integrate” all information flowingthroughout the organi sation (Davenport,
1998). Thischaracteristicisfurther adheredtoby theESliterature. Enterprise
systems are commercial software packages bought from market vendors.
They differ from previous integration tools in the sense that they are not
devel oped in-house by organisations, but instead can be customised to the
enterprise’ sown specific needs. Another characteristicuniqueto ESisthesuite
of best practicesafforded toimplementing organi sations. Enterprisesystems
arebuilt to support generic businessprocessesthat may differ substantially
fromtheway theimplementing organisation doesbusiness. They arebuiltto
“fit” thegeneric needsof many organisations. Someassembly requirements
may benecessary duringimplementation. Fromatechnical perspectivetheterm
“seamlessintegration” seemsslightly flawed when considering enterprise
systems. Markusand Tanisbelievethat the softwareis*integrated,” but the
organisation’ sintentionsfor the package may not be (2000c). For example,
somefirmsusebolt-ontools, or an amal gamation of ESvendorsin order to
achievetheir version of seamlessintegration. Finally, likeall I T systems,
enterprisesystemsare constantly evolving and changing. During the 1980s,
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the MRP systemsweredevel oped to run on mainframearchitectures, while
current ES packagesarerunningonclient/server architectures(Nezlek etal .,
1999). Future ESwill needtofocusoninter-enterpriseintegrationfeatures.

Whilethesecharacteristicsaregeneric, they do provideuswithanunderstand-
ing of thenature of enterprisesystems. Thesecharacteristicsalsoallow usto
identify ESpackagesavailableinthemarket. Beforemovingontoreview the
benefitsand limitationsassociated with implementations, thischapter will
consider someof the possiblefuturedirectionsfor these systems.

Future of Enterprise Systems

Accordingto AMR Research, in 1998 the ES market wasworth $16 billion,
whileby theend of 2003 theindustry will exceed over $60billion (19994). The
real driver behind such growth, however, comesfromthe ES* extensions’
sector (Callaway, 2000), that is, applicationsthat increasethefunctional ity of
thepackageand diversity of thebusiness. AMR Research hasestimated that
yearly salesof ESextensiontoolswill grow by 70% by theend of 2003, or to
nearly $14 billionof theESindustry (1999a). A sthesetechnol ogieswill form,
andindeed many are currently forming, such animportant part of futureES
packages, thischapter providesareview of thetypeof extensionsrequired.

Theprimary reasonfor ESextensionsrel atestothearchaic natureof traditional
ESpackages. With constant changeanormin business, ES packagescontinue
togrow indiversity and functionality to suit emerging organisational needs.
These extensionsneed to occur organically*4, ensuring that theintegration
integrity of theES packageismaintained. Four mainextensiontypeshavebeen
identified; including (1) customer rel ationship management (CRM), (2) supply
chain management (SCM), (3) e-business, and (4) businessintelligence (BI)
tools(Callaway, 2000).

According to Greenberg, customer relationship management (CRM) is“a
comprehensiveset of processesand technol ogiesfor managing therel ation-
ships with potential and current customers and business partners across
marketing, sales, and serviceregardlessof thecommunication channel. The
goal of CRM isto optimisecustomer and partner satisfaction by buildingthe
strongest possi bl erel ationshipsat anorganisational level” (2001, p. 16). Many
ESpackagevendorsarebeginningtorealisethat satisfyingthecustomer should
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beacoreelement or function of the entire package. Davenport reportsthat
leading ESvendorsare adding functionssuch assal esforceautomation®and
customer servicesoftware'® (2000b, p. 173) totheir packages. Accordingto
AMR Research, the CRM market, whichreached $1.4 billionin 1997, will
reach$16.8billionby 2003, clearly illustrating theimportancefor ESvendors
tocontinueintegrating CRM capabilitiesintotheir softwarepackages(1999b).

Theobjectiveof supply chain management (SCM) isto* cut costsby taking
excesstime, redundant effort, and buffer inventory out of the system, andto
improveserviceby giving customersmoreoptions, faster delivery, and better
visibility into order status” (Davenport, 2000a, p. 238). ES packageswith
added SCM toolscan extend theinternal system out to the supply end of the
organisation. According to Norris et al. (2000), ES packages with SCM
functionality afford greater extensionsto theenterprise (2000, pp. 85-88).
Thesecomponentsinclude: (1) supply chainreplenishment, whichintegrates
productionand distribution processesusing real timetoimprove customer
responsiveness, (2) e-procurement, whichistheuse of Web-enabled tech-
nologiesto support key procurement processessuch asrequisitioning, sourc-
ing, contracting, ordering, and payment, (3) collaborativeplanning—thisisa
B2B*" workflow acrossmultipleenterprisesto synchronise production plans,
product flows, and optimiseresources, (4) collaborative product devel op-
ment, whichinvolvestheuseof e-businesstoimproveproduct launch success
andtimetomarket, (5) e-logistics, where Web-based technol ogiesareused
to support warehouse and transportation management processes, andfinally
(6) supply Webs—these are a futuristic function of current supply chain
components, but their objectiveistointegratesupply chainsof variousbuyers
and sellerstocreateavirtual trading community throughout the supply chain.
Many ESpackagesand SCM vendors!®today already haveincorporated, or
areincorporating, many of these SCM functionsand businessprocesses.

Themost prevalent tool toallow ES packageextensionshasbeenthelnternet,
inparticular the practiceof e-business. Not only have Web-enabled technol o-
giesallowed ES packagesto integrate with supply chain management and
customer relationship management technol ogiesup and downthesupply chain,
but al sothese packageshaveenabl edinter-enterprisecollaborationfor greater
valuechainintegration. Web-enabled ES packagesall ow organi sationsto have
an e-business'® presence. Two other technol ogies, which offer greater func-
tionality and diversity to ESpackages, haveal soemerged asaresult of Web-
enablement. Theseinclude (1) componentisationand (2) bolt-ontools. Inan
efforttooffer greater flexibility with ESpackages, many organisationsareusing
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componentisation tools, that is, the redevelopment of the package using
object development tool s, component interfaceprotocolssuchasCORBA,
integration standardssuch asextensiblemark-uplanguage(XML), and seman-
ticagreementssuch asthose provided by CommerceOne (Sprott, 2000). The
key to componentisationisthat enterprisesareableto customisethe package
tosuit their needs, rather than having to accept the standard packageandits
proposed set of best practices. Therefore, theorganisation might not haveto
buy theentire package, but bitsof it, and matchtheseto other vendor packages,
and the companies own legacy systems to achieve their own version of
organisational integration. Another approachtoassist ESintegrationisthrough
bolt-ontools. Thesearetools, such asmiddlewareor third party vendor tools,
whichallow organisationsto massagetheir ES packageswith other technol o-
giesinorder toachievegreater integration. Bolt-ontoolscanbereferredtoas
best of breed technol ogies(Davenport, 20003, p. 87), which can partner with
other leading edge softwarevendorsto offer asuiteof applications.

One of the cited problems with ES packages is their inability to provide
managers with sets of datathat can assist decision-making and analytical
diagnosis. For thecost andlength of timeit takesto successfully implement such
systems, thelack of decision support toolsavailablemeansthat traditional ES
packagesarenothing morethanlargecentral databases. Accordingto Daven-
port, duetothe®insufficient capabilitieswithin ES packages, most firmstoday
try toextract datafromtheir ES packages, and then massageit withthird-party
guery andreportingtools, third-party datawarehouse management tool s, or
third party statistical analysistools’ (2000b, p. 174). Inanefforttoremedy this
problem, effortsarebeing madetoincludethesefunctionalitiesinfutureES
packages. Callaway talksabout how some ES packagesare using business
intelligencetools, suchastheformer onlineanal ytical processing (OLAP) or
decisionsupport systems(DSS) tool sto turn datainto knowledgeand allow
executivesmakebetter decisions(Callaway, 2000, pp. 113-115). According
to AMR Research, thebusinessintelligence(Bl) industry will beworthmillions
by theend of 2003, andwill assistingenerating massiverevenuefor ESvendors
through new softwarelicenses(cited in Stackpole, 1999). Davenport (20003,
2000b) expects the knowledge management field to become part of ES
packages. Knowledgerepositories, intheform of datawarehousing and data
mining, will becomepart of theES packageto assist with better strategy making
and competitiveadvantages.

Future ES packagesneedto pay constant attentionto technol ogical advances
and organisational needs. Suchattentionwill increase packagefunctionality and
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continued ESgrowth. Vendorshavea soidentified expansioninto new market
sectorsasanimperativefor assuring continued ESgrowth and prosperity.

TheSmall to Medium Sized Enterprises(SMEs) arebeingtargeted assucha
market sector. Up until afew yearsago, organisationsthat implemented ES
packageswere predominantly large conglomeratetype companies®, often
withamanufacturing base, for exampl e, pharmaceuticals, oil companies, and
other industrial manufacturing companies. However, with theemergence of
Internet technol ogies, implementati on upgradedifficultiesand cost of owner-
ship have been dramatically reduced. According to Markus et al., Web-
enablement meansthat individual usersalmost anywhereintheworld can now
access ES data and processes without requiring a local ES client or the
technical support thisentails (2000b, p. 185). Portals have also helped to
reducethetotal cost of packageownership, by allowing usersto set up“hubs’
wherethey can communicate online, for example, mySAP.com (Hayman,
2000, p. 138). Another fundamental solution for implementation upgrade
difficultiesand high cost of ownershipisapplication hosting. Enabled by the
Internet, inwhichtheESvendor (or another serviceprovider) runsthesoftware
for anadopter, pricingthisserviceisonaper transactionbasis(Markusetal .,
2000b, p. 185).

SMEs, withsmall budgets, arethereforeinanideal positiontonow embrace
ESimplementations. Withthisknowledgeinmind, ESvendorshavebeenquick
totarget thismarket sector, particularly European midsize companieswhere
research hasshownthat themarket herefor I T productsand servicessurpasses
US$50hillionper year (VanEverdingenetal ., 2000). Withthelarger company
sector?* almost saturated, small to midsize companies provideahuge oppor-
tunity for current ESvendorsand future market growth (Callaway, 2000).

The future of ES packages will therefore involve constant technological
configuration in order to meet changing organisational demands. Greater
emphasiswill beplaced ontotal supply chainintegration, with variousnew
technol ogiesoffering such extensions, andinter-enterpriseintegration promis-
ing to bethe penultimate prize. ES packageswill also be expected to act as
knowledgewarehousesand support decision-making and corporateintelli-
gence. ESpackageswill nolonger beexclusivetolargecorporations; instead
the SM E market promisesto bethemaost lucrativefrom avendor perspective
over theforthcomingyears.
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Enterprise System Benefits

Inaddressing theprinciplesand foundationsof ESpackagesitisnecessary to
review thebenefitsand limitationsthese packagesbestow uponimplementing
organisations. A review of ESliterature reveals some of theseissues. ES
benefitswill bedealt withfirst, followed by ESpackagelimitations.

ESbenefitscanbedividedintofivecategories: (1) operational, (2) managerial,
(3) strategic, (4) I T infrastructure, and (5) organi sational benefits(Shang &
Seddon, 2000)%2. Oneof themain benefitsfor introducing an ES packageisto
achieve greater operational benefits. Such benefits can assist in reducing
general labour andinventory costs. Withasinglecentral databasethereisalso
lessduplicationof tasks. Fromamanagerial per spectivean ESpackageisan
integrativesystemthat gathersall informationflowingthroughtheorgani sation
(Davenport, 2000a). Top management arethereforeableto make plansand
better decisionswiththeaid of thisenterprise-wideinformation. New advances
intechnology, and ESpackages?®, will makedecision makingacorepart of the
ESpackage.

Such benefits in management will invariably allow for greater strategic
benefits. ES packagescanassi stinbuilding strategic partnerships, supporting
alliances, creating new businessopportunitiesand marketsand devel oping a
competitiveadvantagefor thefirm. Thetightlinksa ongthesupply chainallow
ESusersto haveagreater understanding of customers’ needs. Thisinturn
allowscompaniesto devel op customised productsfor clientsat |lower prices.
ES packagescan assistindevel oping agreater competitiveadvantagefor the
implementingorgani sation.

ESpackagesafford organisationswith an opportunity toimplement aninte-
grated I T plan, thatis, greater I T infrastructurebenefits. Theintroduction of
an ESpackageassistsinintegratingafirm’ sbusinessprocessesandremoving
digointedlegacy systems, unstablel T architectures, and I T expenditurerel ated
tomaintenanceof thesesystems. ES packagesassistin preventing redundant
dataentry, duplication of data, and provideas ngledatabasefor organisational -
wide data. ES packages also support organisational change and business
processreengineering, thereforeproviding thefirmwith new organisational
benefits. AnESpackagefacilitatesorganisational cultural changeby allowing
the ESpackageto givetheenterpriseaspecificvision.
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Enterprise System Limitations

Likeall IT systems, there are asmany limitations asthere are benefitsfor
enterprisesystems. Theseissueswill now bediscussed. Excessivefocuson
technical aspectstothedetriment of businessaspectshasbeenidentifiedasa
leading factor for many ESfailures(Kreammergaard & Moller, 2000, Sedera
et al., 2001). Sarker believesthat a significant amount of ES projectsfail

because human aspectsareoften”overlooked” or “remaintoberesolved”;
hence the focusis on technology and not the organisation (2000, p. 414).
Estevesand Pastor al so believethat fail ureoccursbecause*® too often, project
managersfocusonthetechnical andfinancial aspectsof aproject and neglect
totakeintoaccount thenontechnical issues’ (2001, p. 1019). Financial costs
of ES packages can be enormous. According to Scheer and Habermann,
“Baan, Peoplesoft aswell as SAP cal culate that customers spend between
three and seven times more money on ES implementation and associated
servicescompared tothepurchaseof thesoftwarelicense” (2000, p.57). The
authorsbelievethat theratiorangesbetween 5: 1 for ESimplementation efforts
andthecost of softwarelicenses. Thereasonsthey givefor such costsaredue
tothescal eof businessprocessreengineering (BPR) and changemanagement
issuesinvolvedintheimplementation of thesoftware. Stewart reinforcesthis
point suggesting that ESimplementationsfail because of poor organi sational

attentionindealingwiththeissuesof risk orientationand user involvement. They
maintai nthat ESimplementati onsarefundamentally agentsfor organi sational

changeand such changerequireseffectiveleadership practices(2000, p. 966).

Sor believesthat using an ES package can rob an organi sation of itscompeti-
tiveadvantage (1999, p. 229). Thispointisfurther supported by Porter, who
statesthat if everyoneinaparticularindustry sector or nichemarketisto adopt
ES packages, then everyone will have the same set of best practices as
determined by thesoftwarevendor and ESpackage (2001). ES packagescan
bestructured, systematic packagesthat maketheorganisation*fit” the soft-
warerather thanthesoftwarefittotheneedsof theenterprise, thatis, inhibiting
organisational flexibility. Thislevel of inflexibility can prohibit organisational
change and business processgrowth (Sor, 1999, pp. 229-230).

Dong believesthat thechallengeto ESimplementationliesinthenatureof the
system; that is, they aregeneric solutionsreflectingavendor’ srather thana
customer’ sassumptionsof what organi sational best practicesare. It pushes
companiestowardfull integration, and changesvariousbusi nessprocesses
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into generic ones even if the company wants to customise some of these
businessprocesses. Therefore, thereal paradox facing organisationsimple-
menting ESprojectsisrootedintheir ability toseamlessy integrateall business
processesacrosstheenterprise. Thefewer changesmadetoan ES, thegreater
thelevel of integration and realised benefitsfor theimplementing organi sation
(2001, p. 243). However, accepting the generic nature of an ES package
means compani es are accepting vendor integration, not company-specific
integration; thisin turn may not achieve the desired integration sought by
adopting companies. Soh et al. talk about the problem of “ cultural misfits”
with ESpackages, that is, the gapsbetween thefunctionality offered by the
packageand that required by theadopting organisation (2000, p. 47). Dueto
the fact that ES implementations are more complex and larger than other
packaged softwareimplementations, the* misfit” problemisexacerbatedwhen
implemented inanon-generictypeorganisation (2000). Inother words, ES
packagesaredesigned by western vendorsfor western type organi sations.
Countries such as Japan often find the implementation of ES packages
particularly difficult, asthereisaproblemwith cultural identity. Inshort, Soh
et al. point to “cultural misfits” with ES software, particularly whenitis
implemented outside of North Americaand Europe (2000).

Smythbelievesthat ESimplementation disappointmentscanbelargely attrib-
uted tothesizeand complexity of the packagesand the associated problems
incustomisation and organi sational change (2001, p. 1228). Another problem
for ESpackagesisthecost of workaroundsand upgradesin specific modul es,
particularly whenan organisationiscustomi singthepackageto suit organi sationa
businessneeds. With add-onsor bolt-on technol ogiesthe cost and mainte-
nanceof the projectincreasesdramatically (2001, p. 1228). Sasovovaet al.
believethat limitationsto ES packages arise when exter nal assimilations,
suchasmergers, acquisitions, and divestiturestake place. Such occurrences
causehugeexternal andinternal changes, and maketheprocessof both system
and business processintegration all the moredifficult, particularly if new
businessprocessesand oldlegacy systemshaveto beintegrated fromthenew
companiesinto thecentral ES package (2001, p. 1143). Markusand Tanis
(2000c) talk about the over-reliance or dependence on ESsoftwarevendors.
Reliance on a single-vendor can weaken the organisation’s ability to be
technol ogically independent, forcing theenterpriseto gointo an appeasement
modewiththesoftwarevendor.
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Approaches to | mplementation

With ES benefits and limitations in mind, the chapter now examines the
approachestoimplementation. Accordingto current ESliterature, thereare
two popular approaches, often used simultaneously, for assisting with the
delivery of ESprojects. Theseincludethe useof animplementation process
model with supporting critical successfactors(CSFs) for prioritising model
phases.

Much of thecurrent academicliteraturehascontributed to assemblinglistsof
perceived CSFsnecessary for ESprojectimplementation (Al-Mashari, 2000a,
2000b; Bingi etal., 1999; Brown & Vessey, 1999; Nah, 2001; Rosemann et
al., 2000; Somers& Nelson, 2001). Parr and Shankssee CSFsas* thosefew
critical areaswherethingsmust goright for thebusinesstoflourish” (2000b, p.
292). Inorder tofurther assistimplementersunderstand theroleof CSFswithin
theimplementation process, several academic studieshavedevel opedimple-
mentation processmodel s. Parr and Shanksbelievethat these processmodel s
helpto* extend previousresearch that hassimply enumerated CSFsfor the
entireimplementation process’ (2000b, p. 290).

Examplesof processmodelsincludeRoss' five-phasemodel based on case
study research of ESimplementation (2000). Thesephasesincludedthestages
of design, implementation, stabilisation, continuousimprovement, andtransfor-
mation. Somersand Nelson (2001) dividetheir CSFsinto six phases, which
includeproject initiation, adoption, adaptati on, acceptance, routinisation, and
infusion. Estevesand Pastor (2000) divided CSFsinto an organisational and
technological grid, both beingonceagainsub-dividedintostrategicandtactical
domains. Similarly, Kraemmergaard separateshisanalysisof ESCSFsinto
organisational, business, andtechnological aresas.

Placing CSFsinto process models allows practitioners and researchersto
maximise the potential impact CSFs have throughout the implementation
process. Thebasictenetsfromall thesedifferent model sincludeaplanning
phase, animplementation phase, and an eval uation phase, supported by CSFs.
Process models allow organisations to move through the implementation
processinasystematic manner. Prioritising CSFsallowsfirmstoidentify the
most important elementsnecessary for project successand at the stagesthey
should be conducted during the processmodel.
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Understanding Outcomes

Understanding approachesto ESimplementationsleadsto questioning the
successrateof such projects. Onthewhole, studieshavereveal ed alessthan
satisfactory performanceratefrom ESimplementations. Accordingtoasurvey
conducted in December 2000%, for exampl e, only 34% of the organi sations
were“very satisfied” withtheir ESinvestments(McNurlin, 2001). Sammon et
al. believethat over 90% of ESimplementationsarelateor morecostly thanfirst
anticipated (2001b, p. 1131). Research conducted by the Standish Group
I nternational showsthat 40% of all ESinstallations achieved only partial
implementation; nearly 28% were scrapped astotal failuresor never imple-
mented, whileonly 25% werecompl eted ontimeand within budget (citedin
Croweetal., 2002, p. 3). Further surveysal so support thesefindings, even
among ES*“extensions”; for example, wherein astudy among 145 European
companiescarriedout by Cap Gemini Ernst & Y oung, they found that 68% of
companiessurveyed couldnot provideany evidenceof expected payoffsfrom
their CRM investments(Financial Times, 2001). Similarly,in SCM thenumber
of poor performanceshasbeen upto 60%, where supply chainsareal so slow
toreturnany investmentsfor implementing organisations (L arsen, 1999).

Addressing Challenges

With outcomes such as these there are clearly obvious challenges facing
organisationsimplementing ESpackages. Thequestion, ominously enough, to
askis“why” dosuch poor performancesexist? Thischapter suggeststhat the
answer to thisquestion liesin two parts. Thefirst part isasaresult of the
approachestaken whenimplementing ES packages, whilethe second part
dealswith the nature of the ES package.

ESliterature, andindeed practi ce, assumesasystematic approachtoimple-
mentation. Thismeansthat aprocess-oriented approachtoimplementationis
adopted, with prioritisation of CSFsthroughout the project. However, accord-
ingtoRobey etadl., studiesof critical successfactorsoffer few surprises(2001).
Theauthorsbelievethat findingsthat point tothenecessity of CSFs, suchastop
management commitment, arenot substantially different fromfactorsthat are
critical tothesuccessof most I T projectsand to organi sational changeof other
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kinds. Thisbelief isalsoheldfor thedevel opment of implementati on process
models, which accordingto Robey et al. act asmore of adescriptionthanan
explanationof ESoutcomes(2001). They believethat by adopting suchastage
approachto ESprojectimplementation, researchisnot carefully examiningthe
eventsthat occur during ESimplementation. Theprocessmodelsto datetend
to* assumethat organi sational changesfollow ESimplementation” (Robey et
a., 2001, p. 10).

Whenwereview reasonsfor poor ES performance, wefind that “the main
implementation risks associated with ES projects are related to change
management and the busi nessreengineering that resultsfromintegratingan
organisation” (Sammon et al., 2000a). In a study by Deloitte and Touche
(1998), themainreasonscited for poor ES performancerangefrom people
obstacles(which according to thestudy contributed to 68% of the problem),
business processes(whichwereat 16%), and information technol ogy issues
(whichwereat 12%) (citedin Croweet al ., 2002). Many processmodel stend
to move through the implementation process using CSFs as benchmarks,
without paying adequateattentionto theorgani sational and human elementsof
theproject. Thischapter suggeststhat, whileprocessmodelsand CSFsare
excellentforillustratingtheimplementation challengesinvolvedinatypica ES
project, greater attention needsto begivento organi sational and humanissues.

The second part of the suggested answer cuts to the very core of an ES's
existence, that is, questioning their natureto promise*” seamlessintegration”.
When ES packagesfirst emergedinthelate 1990s, thiswasthebattlecry of
many vendors and service providers alike, for example, consultants and
trainers. Over half adecadelater thisquestion still remainsto beanswered; that
is, do ESpackagesprovidefor seamlessintegration of all informationflowing
throughout thecompany?Inorder toanswer thisquestionweneedtoexamine
thecharacteristicsof integration. ES packagesare comprised of two typesof
integration: thesearetechnol ogical and organi sational integration.

Inmany waysthemost obviousintegration need comesfromthetechnol ogical
sphere, wheredueto outdated | egacy systemsand dysfunctional information
flows, ES packagesareimplemented in an effort to rid companies of these
problems. Perhapsthegreatest areaof concernfor ES packagesintermsof
technol ogical integration comesfrom questioning whether thesesystemsare
achievingtheirinitial objective, riddingtheorganisationof itsoldlegacy systems
and creating seaml essintegrationthroughout theenterprise. Thereisevidence
tosuggest that thisprocessmay beexperiencing somedifficulty. Accordingto
Themistocleous(2000), for example, ESpackagesareoftenincorporated with

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



18 Loonam & McDonagh

oldlegacy systemsinorder toimprovetechnological integration. Thispointis
also supported by Markuset al ., who found that many companiesneeded to
retainsomeformof their oldlegacy system, preferring not to customisethe ES
packagefor fear of theold adage of “thou shalt not change SAP” (20003, p.
260).

Thechallengeof technol ogical integrationisfurther reinforced by organisationa
reactions. Whileseamlessintegration receivesmuch anecdotal attention, the
reality is, unfortunately, quitedifferent. Glick, for example, tellsusthat many
organisationstoday believe®integrationtobeamyth” (Glick, 2001). Accord-
ingtoresearch conducted by VansonBourne, “real worldintegrationisvery
differenttothevendors marketing hype’ (citedinGlick, 2001, p. 19). Somuch
sothat many ClOsand project managersarepreferringto put their integration
issuesonthelongfinger asmuchaspossible, believing* integrationissuestobe
of perennial importance, but simply too difficult and time consuming to
achieve’; henceitisnot avery appealing subject for most (Adshead, 2001, p.
8).

However, technol ogical integration can ever only be successful if thereis
organisational alignment between thetechnol ogy and busi nessprocessesof the
enterprise. ES literature reviewed talks about the absolute need for
organisational integration as part of the success of ES packages. As
Davenport purports, “computer systemsal onedon’ t change organisational
behaviour”; itisthe* companiesthat stressed theenterprise, not thesystem, that
gainedthegreatest benefits’ (1998, pp. 129-130). Organisational integration
relatesto how thebusinessprocessesarealigned, or realigned, withtheES
package, and how theelementsof changeareintegratedintotheoverall ES
Strategy.

Asstated already, the problemwith many approachesto ESimplementationis
theirinability, or oftenfailure, to addressthe organi sational and humanissues.
For many organi sationstheimplementati on of an ES packagemeansmassive
reengineering of itsbusi nessprocessesand the management of organi sational
change. Unfortunately however, thisfactisseldomreflectedinimplementation
models. Take, for examplethecontribution of critical successfactors. While
CSFsstudiescitebusinessprocessreengineering and changemanagement as
imperativeto successful ESimplementation, resultsshow that many companies
donot feel asfervent about theseissues. Onestudy, for example, fromalist of
22 critical successfactors, found that companies ranked business process
reengineering 16", whilechangemanagement camein 19" (Somers& Nelson,
2001). Thefact that these organi sational integrationimperativesranked so
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lowly reflectsthedegreeof sati sfaction companiesoften experiencewiththese

processes. Onecould almost say that compani esthat rate organi sational issues
solow haveaslim chanceof succeeding with an ESimplementation.

Over coming Challenges

Suggestionswill now bemadefor assisting organi sationsovercome some of
thesechallenges. Thischapter suggeststhat theimplementation of ESsoftware
shouldbesplitintothreestages: (1) pre-implementation, (2) implementation,
and (3) post-implementation. The first stage, which is probably the most
crucial, should beconsidered beforeproject launch. It listssomeof thecritical
successfactorsthat canassi st withthe*why” and*what” questions, thatis, why
do we need an ES package and what needs to happen before launch. The
second stagelistsfactorsfor considerationindealing withtheweaknessesof
processmodels(and invariably thechallenge of organi sational integration),
whilethethird stagedeal swithissuesfor consideration after project comple-
tion. Whilethisappearsto bearather simplemethodfor viewing ESimplemen-
tations, it differsfrom previousapproachesinitstreatment of CSFs, process
models, and attentionto preand post-implementationissues. It isal so sug-
gested that these stagesarenot viewed inasystematic manner, but instead as
asystemicaidfor comprehending someof themajor issueswithESimplemen-
tations.

Thesuggestion during the pre-implementation phaseisfor organisationsto
start withansweringthe®why” question. If thefirmidentifiesESasamethod
for achieving organisational gain, thiswill leadtothe*what” question. Typical
guestionsto beasked at thisstage concerntherelevanceof ES packages. Does
my organisationreally need an ES package?Weigh up the prosand consto
suchanimplementation, considering the af orementioned benefitsand limita-
tionsandindeed challenges. Ask yourself why you areimplementing sucha
package; what doesyour organisationhopetogainfromit? AnESpackageis
anexcellent systemfor achieving an envisioned level of organisational and
technical integration; however itisacomplex and long-term commitment.
Justify your reasonsfromalong-term commitment perspective.

Thepre-implementation stageisanideal phasetoconduct areview of critical
successfactors. CSFsarevaluableinofferingadviseon“what” todo. If anES
packagehasbeen giventhegreenlight, thesuggestion hereisfor organisations
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toidentify their owncritical successfactors. Thisallowsfirmstocompareand
contrast their CSFsto prescribed CSFsemanating fromempirical inquiry. It
also givesorganisationsaperspectiveontheir own critical successfactors
ratings. For example, if thefirmplacedlittleemphasi son organisational change,
thatis, itreceivesalow rankingontheir CSFs, thenthefirmimmediately knows
that greater attentionisrequiredinthisareafor ESproject success.

Thischapter will now review some of thetypical critical successfactors®
mentionedinthe ESliterature. Top management supportisoftencited asthe
most important CSF. Their task is to provide commitment, vision, and
|leadership, allocateresources, and devel op astrategy that isinclusiveof the
new project. Similarly, every project needsanindividual thatispersonally
committedtoitssuccess, that is, aproject champion. Thechampionrepresents
theproject at every level inthe organisation and continually seekssupport
forit.

Another often cited critical successfactor isthat of change management. ES
packagesintroducelarge-scal e changethat can causeresistance, confusion,
redundancies, anderrors. A project of thismagnitudeinvolvesmassivecultural,
human, and organisational change. Itisvital that theseissuesaredealt within
tandemwith ESimplementation, not after the project iscompl eted. Business
processreengineering (BPR) allows organisationsto align their business
processes with the ES package. The objective of BPR isto bring greater
performancetotheorganisationthrough better quality, speed, cost, and service
of product.

A final exampleof someof theleading CSFsisthat of therolevendorsand
consultants play during project implementation. From the beginning the
expectationsof both of thesegroupsneedsto beclearly identified. A sound
rel ationshipwiththevendor company isanimperativefor success. Considering
the amount of power the vendor hasin the relationship, that is, due to the
enterprise-wide nature of the ES package, it is not merely a selection of a
software company; it is the selection of an organisational partner. This
relationship needsto bebuilt upontrust, open communication, and astrong
emphasi son collaborationand mutual partnership. If theuseof aconsultantis
decided upon, their selectionisequally asimportant. However, care must be
takenwhen hiring consultants; theorgani sation and top management must know
why these consultantsarerequired and wherebest to empl oy them throughout
theimplementation process, otherwise, “for every pound spent on ESsoftware
licences, companiescould spend afurther 5to 7 poundsonrel ated services,
mainly consultancy” (Adam & O’ Doherty, 2000). This point is further
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supported by Caldasand Wood, whofound fromtheir research that while91%
of thecompaniessurveyed hired external consultantsduringthe ESimplemen-
tationprocess, only 47% of al respondentsclaimedthat theconsultingfirmwas
influential during theimplementation process, whileonly 23% cited that the
consultantshad the necessary skillsand experiencerel evant for the project
implementation (1999, p. 8).

Themain objective of theimplementation stageisto make suggestionsfor
overcoming ESchallenges, that is, the problemsencountered with process
model sand organi sational and technical integration. Thefirst suggestionisfor
implementersto move beyond processmodel sand critical successfactors.
Whiletheseinstrumentsplay avital roleinstructuringthe ESproject (particu-
larly CSFsroleat the pre-implementation stage), they arehowever limited
whendealing with actual implementati on and thewider organi sational issues.
Suchwider issueswill now bedealt with.

Oneof themain challengesfacing organi sationsimplementing ESpackagesis
their approach. Critical success factors assist in highlighting “what” the
organisation should do; however, they tell uslittleabout “how” weactually
implement the system. Thesuggestion hereisthat for every critical success
factor used, thequestionto ask ishow thisfactor should beaddressed during
implementation. For example, top management support is cited, by many
studies, asthemost important critical successfactor for ESimplementation
success. Y et, we appear to know littleabout what top management support
really entails. How much support isrequired, when should top management
support occur, that is, at what stages of the implementation process? Who
should beinvolved in the top management team? How do we measure top
management support?What do top management actually do during project
implementation; that i s, shoul d they organi sesteering committees, psychol ogi-
cally or physically getinvolved in project implementation? Or how dowe
mai ntai ntop management support for theentirelength of the project (particu-
larly ESprojectswhich cantakeacoupleof yearstofully implement). This
approach should beadoptedfor all critical successfactors; thatis, themost
important questiontocontinually ask during ESprojectimplementationis; How
doesthisfactor affect projectimplementation; that is, what isitsrole?

Similarly, for processmodel sthe sameapproachisrequired. Processmodel s
areexcellentfor outliningthestagesinvol vedinan ESproject. However, once
againthey fail totell usanything about how thingsactually occur. Several
empirical studiestalk about the processesor stagesES softwaregoesthrough.
However, the central, and most important element of any implementation
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processismissing, thatis, theeffectsontheorganisation. Asacademicand
businesspressrepeatedly iterate, ES packagesare moreabout organisational
issuesthan softwareissues. Processmodel s, sometimes, tend to assumethat
theorganisational and humanissueswill besubsumed during model progress.
Thisis, unfortunately, very erroneous, and for many companies, aterribly
expensivemistaketo make. Thischapter suggeststhat for the betterment of
processmodel s, becauseundoubtedly they provideavery clear and systematic
structurefor ESimplementations, an organi sational changemodel should be
included during projectimplementation.

Thechallengefor processmodel sisto concurrently addresstechnol ogical and
organisational change issues. A model that depicts both the process and
organisational changeissuesisthereforetheideal. Thischapter callsforan
“integrated model,” whichincorporatesboth technol ogical and organisational
issues, thusensuring they areaddressed simultaneously during projectimple-
mentation. A typical processmodel dealswithissuessuchasproject design,
implementati on, stabilisation, continuousimprovement, and transformation, or
an example of another process model with termssuch asprojectinitiation,
adoption, adaptation, acceptance, routinisation, andinfusion. Most models,
for somereason, tendto havefivephasesand uselanguagethat at thevery least
sounds technical, systematic, and structured. In other words, the softer
systemicissues, such asorganisational changeandintegration, appear to be
ignored. Organisational change models would include features such as
coalitionbuilding, vision sharing, strategy building, and communication of
changeissues, devel oping broad-based actionsand generating short-termwins
for theproject withintheenterprise. Without attentionto theseissues, astrong
focusontechnical integrationwill occur to the detriment of organi sational
integration. Using process models alone, therefore, limits the level of
organisational integration, andinvariably level of successfor ESimplementa
tion.

Perhapsthemost important thing to remember about an ESimplementationis
itscyclical nature. Theimplementation process, ineffect, doesnot end; thatis,
theproject should continueinto apost-implementation stage. Asorgani sations
are faced with constant change, this change will also reflect upon the ES
package. Thisisparticularly truewhenwe consider the changing nature of
technology and organisational business processes. Today, firmswith ES
packagesarefaced withthechallengeof “ extending” their organisational and
technical integrationsfurther. Thesechallengesarecoming frominter-enter-
priseintegration needs. Inan effort to keep up with these changes, and more
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importantly to ensurethe ESinvestment maintainsitsoriginal promise, thatis,
offeringtheenterpriseseamlessintegration of al informationflowingthrough
theorganisation, firmsneed to pay constant attentiontotheir ES packages.

Thisattention becomespart of the post-implementation phase. Companies
should be on the lookout for new business developments (such as a new
business process or amerger with acompetitor). An analysisof how these
changes may impact on the ES package should be conducted. Adding
extensionstothe ES packagecan bedifficult and for someorganisationsthis
hasendedupgoingfull circle; that is, with constant bolt-onand add-onsthe ES
packagecanloseitssingleapplication uniguenessand becomeaweb of dis-
integrationlikeformer legacy systems. Thesolutiontothisproblemistolead
with organisational changesfirst and deal withtechnical issuesafterwards.
Perhapsthebest way to maintain ESintegrity istofocuson businessprocesses
that are unlikely to receive radical changes over forthcoming years. For
business processesthat will receivealot of changeapply analacarte®* ES
policy, thatis, apick and mix approachtointegration.

Further Inquiry

Whilethefield of ESliterature hasreceived much attention over thepastfive
years, the arearemains prescriptive at best and empirically vacuous. The
studiesthat do attest to empirical investigationfocusupon building critical
successfactor taxonomiesor thedevel opment of processmodels. Whilesuch
inquiry offersthefield valuable knowledge about factorsnecessary for ES
implementation and methodsfor conducting such aprocess, empirical gaps
rel ating to deeper organi sation-wideissuesexist. For the purposesof clarity,
suggestionsfor further inquiry will bedealt withfrom apre-implementation,
implementation, and post-implementati on perspective.

From a pre-implementation perspective, further inquiry is needed when
reviewingthefollowingareas.

*  Market Sector: How canaSM E know whether an ESsolutionisright for
their organisation?What arethedifferencesintermsof ESimplementa-
tionsfor largecompaniesand small to midsize companies?
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*  Organisational Readiness: How cantheorganisationtell if itisready for
an ESimplementation?What arethefactorsthat needtobeinlinebefore
project begins?How cantheorganisationtell if consultantsarerequired,
and how canthefirm makethebest of their hire?

*  Vendors: What affectsdo vendorshaveontheorganisation?What isthe
relationship between the vendor company and the implementing
organisation? What are the organi sational consequences and costs of
choosing aninappropriate ESvendor?

* Integration: What arethealternativesto ESimplementation?What isthe
roleof ESpackagesininter-enterpriseintegration?lsthereaneedfor new
processmodel sand CSFsfor inter-enterpriseintegrations?

Fromanimplementation perspective, further attentionisrequired withinthe
CSFsand processmodel sarena.

e  Critical SuccessFactors: How doesatypical CSF (e.g., top manage-
ment support) affect ESimplementation?What stagesshould each CSF
be implemented at during the project? How can CSF influence be
measured?What arethe costsfor poor CSFimplementation?

*  ProcessModels: Greater attentiontothe”how” questionsisrequired.
Many processmodelstell uswhat weshould bedoing, but thereislittle
empirical evidence suggesting how we can actually conduct such pro-
cesses. Thereisa soaneedfor achangemanagement model withaninbuilt
ES process model. Such aframework would assist organisations in
aligningbothvital model sfor project implementation.

Finally, post-implementation issuesin need of further inquiry includethe
followingareas.

»  Technology: How hasdependence on vendorsaffected the ESimple-
mentation?|sthereaconstant need for software upgradesand bolt-on/
add-onextensions?

*  Organisation: How hasthe ESimplementation affected theorganisation-
cultural, social, hierarchical, and economic affects?Hastheorgani sation
experienced agrowthin performanceasaconsequenceof ESimplemen-
tation?How can such advancesbemeasured?\What contributionshasthe
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ESimplementation madeto organi sational knowledge/organisationa learn-
ingandintellectual capital ?

*  Future: What processesexist for ensuringthe ESimplementationremains
cyclical by nature? How will new technology and business processes
affectthecurrent ES package?

Conclusion

ESpackagesoffer organisationsahugeopportunity for integratingtheir entire
I'T platform. Prior tothese packagesfirmswereconstantly faced withdifficul-
tiesinaligningtechnol ogy tothebusinessneeds. Asaresult, theimplementation
of an ES package now alleviates alot of the former integration problems.
However, caution must be mai ntai ned with suchimplementations. Certain
challengesexist, namely the poor attention organisational and humanissues
receive, resultinginpoor overall performances. Greater focuson organisational
changeand reengineering of businessprocessesisrequired. Todatemuchlip
servicehasbeen paidtotheseareas, yet theproblemspersist. Critical success
factors, while valuable in determining what the firm requires for an ES
implementation, needstofocusonthe*how” question. Processmodel sneed
tobemoreinclusiveof organisational changeissues, withthischapter callingfor
thedevel opment of anintegrated model todeal with such organi sational change
and technological issues. Future ES packageswill extend the integration
challengetoembraceinter-enterpriseintegration. However, beforeweengage
on thisroute we firstly need to resolve enterprise integration challenges.
Understandingtoday’ sissueswill maketomorrow somucheasier.

Endnotes

1 ThefirsteraisDataProcessing (DP). Thiseraallowed organisationsto
improveoperational effectivenessby automatinginformation based pro-
cesses(Ward & Griffiths, 1996, p. 11). The second eraisManagement
Information Systems(M1S). Duringthe 1970s, thiseraallowed firmsto
increasemanagement effectivenessby satisfyingtheirinformationrequire-
ments. Finally, withthedevel opment of end-user computing, the 1980s
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10

11

12

13

witnessed theemergenceof thethird phase, that is, thestrategicinforma-
tionsystems(SIS) era. Theobjectiveof thisphase, accordingto Ward
and Griffiths, wastoimprovecompetitivenessby changing thenatureand
conduct of business (1996, p. 11).

BPR isthe fundamental rethinking and radical redesign of business
processesto achievedramaticimprovementsincritical, contemporary
measuresof performance, such ascost, quality, serviceand speed.

Accordingtotheauthorstypical businessapplicationsgrew by 5,400%.
Frombothahuman andfinancial perspective.

Within academic press. Lopes (1992) appears to be the first cited
referenceto cointheterm ERP. Theterm ERPwasused by many studies
until recently, but duetoitsdefinitional similarity toM RPsystemstheterm
hasbeen droppedwithinthisstudy, infavour of just Enterprise Systems,
thatis, systemsthat incorporatetheentireenterprise.

Davenport (2000) referstotheselargesystemsasintegrating all business
processesof thecompany seamlessly under asinglepackage.

New ES packages are including supply chain management (SCM),
customer rel ationship management (CRM), bolt-ontechnologiesfrom
third party vendors, and e-busi nesssol utions.

I nter-enterpriseintegrationiswherecompaniesconnect to other compa-
niesalongthevaluechain. Itisoftenreferredtoasvaluechainintegra-
tionandwill becomeavaluablefunctionality of future ES packages.

For exampl e, customer rel ationship management (CRM) software.
Supply chain management (SCM) software.

Evenfor Small-to-M edium sized organi sations.

Y ear 2000 (Y 2K).

Examples of typical ES vendors include SAP-R/3 (www.sap.com),
OracleApplications(www.oracle.com), Peopl esoft (www.peopl esoft.
com), One World-JD Edwards (www.jde.com), and BaanERP,
(www.baan.com). Thereare dozens of packageson the market today,
each competingintermsof new functionality andtheability tointegrate
ever-changing businessbest practi cesinto theorgani sation. However, of
all thepackages, the German produced SAPsystem hasthelargest share
of theESmarket, followed closely by Peopl esoft, Baan, J.D Edwards,
and Oraclepackages(Callaway, 2000).
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I n other wordsextensions should becomepart of the ES central system
asopposed to remai ning separatetool sto the package.

Includesapplicationssuchassalescall planning, call reporting, contact
management, sal esteam communi cation, product configuration, timeand
expensereporting, and salescollateral databases.

Includes call centre automation, field service tracking and dispatch,
customer problemtrackingandresol ution, and product problemanalysis
andreporting.

Business-to-Businessrel ationship.

SuchasManugisticsandi2 Technol ogies.

Where companies can conduct B2B (business-to-business) or B2C
(business-to-consumer) business.

Oneof themainreasonsfor thisisduetothehigh priceof systemupgrades
and costsof implementation.

L arger companiescomprisefirmsthat have earningsgreater than $250
million. SME haveearningsof anythingless (Callaway, 2000, p. 29).

Thisstudy looksat ESbenefitsfrom senior management’ sperspective.
Theauthorsdevel opedtheir own classification of ESpackage benefits
becausetheESliteraturedid not appear to provideany rigorousmethods
for comparing ESbenefits; hencethefivetypesof benefitslisted above.

I ncorporating decision-makingtool ssuchasOL APinto ES packagesand
thedevel opment of knowledge-enabled ES packages.

Study wascalled* ESpost implementationissuesand best practices”.
Onehundred and seventeenfirmsacross 17 countriesweresurveyedon
their satisfactionwith ESimplementation projects.

Thelistinthischapter isnot definitiveandisused asan explanatory tool
only. For adetailed view of CSFs, thel Sand ESliteratureisrepletewith
studiesdetailingtaxonomiesandlists.

Thistermisusedto denoteapick and choose approachtoimplementa-
tion.
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Chapter I 1

An Overview of
SAP Technology

Linda K. Lau
Longwood University, USA

Abstract

This chapter commences with a brief description of Enterprise Resource
Planning (ERP), follows by a description of SAP, the largest enterprise
softwareprovider intheworld. Thetimelineof activitiessinceitsinception
in 1972 are summarized in a table. SAP’ s flagship software program, the
R/3 system, isportrayed in moredetail. The capabilities of the R/3 system,
the three-tier client/server technology it employs, its hardware and
software, and several problems associated with its implementation and
use are discussed. The two R/3 implementation tools — namely, the
Accelerated SAP and the Ready to Run systems — are also described.

| ntroduction

Sincefirst envisioned in the 1960s, integrated information systems have
expandedtremendously inscope, evolving frominventory tracking systems, to
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Material sRequirementsPlanning (MRP), andfinally to Enterprise Resource
Planning (ERP) (Brady, Monk & Wagner, 2001). Today, aimost every
organizationintegratespart or all of itsbusinessfunctionsto achievehigher
efficiency and productivity. Sinceitsconceptionin 1972, SAPhasbecomethe
largest devel oper of enterprisesoftwareapplicationsintheworld.

Thepurposeof thischapter isto providereaderswith ageneral understanding
of ERPand amoredetailed description of SAPanditsflagship product, the
R/3 system. After describingthemajor activitiesundertaken by SAPover the
past 30 years, the bulk of the chapter is devoted to describing SAPR/3’'s
capabilities, itsthree-tier client/server technol ogy, thehardwareand software
needed, and some problemswiththeR/3 system. Twoimplementationtools—
namely, the Accelerated SAP and the Ready to Run systems — have been
devel oped by SA Pto expeditethelengthy systemimplementation process, and
both aredescribed inthenext section.

Enterprise Resource Planning (ERP)

Enterprise Resource Planning (ERP) is the process of integrating all the
businessfunctionsand processesin an organization. It achievesnumerous
benefits. First, asingle point of dataentry helpsto reducedataredundancy
while saving employeestimein entering data, thereby reducing labor and
overhead costsaswell (Jacobs& Whybark, 2000). Second, thecentralization
of information, decision-making, and control leadstoincreasesinefficiencies
of operationsand productivity, aswell ascoordination between departments,
divisions, regions, and even overseasoperations. Thisisespecially truefor
multinational corporations, for which global integration couldresultinbetter
communicationsand coordinationaroundtheworld and theglobal sourcingand
distribution of partsand servicescould provideappropriate benchmarksfor
worldwideoperations. Third, thesharing of acentralized database provides
businessmanagerswith accurate and up-to-dateinformationwithwhichto
makewell-informed businessdecisions. Further, it reducesdataredundancy
whileimprovingdataintegrity. Fourth, functional integration consolidatesall
sortsof data, suchasfinancial, manufacturing, and sal es, totake advantage of
bulk discounts. ERPisespecially important for companiesthat are“intimately
connected” to their vendors and customers, and that use electronic data
interchangeto processsal estransactionselectronically. Therefore, theimple-
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mentation of ERPisexceptionally beneficial tobusinessessuchasmanufactur-
ing plants that mass-produce products with few changes (Brady, Monk &
Wagner, 2001). ERP providescompanieswithacompetitive advantage.

Withtherapid growth of e-commerceand e-businessinrecent years, coupled
withthegrowing popularity of conceptssuch assupply-chain management,
customer rel ationship management, e-procurement, and e-marketpl ace, more
and more organizations are integrating their ERP systems with the latest
business-to-businessapplications. Thisnew challengeisoftenreferredtoas
Enterprise Commerce Management (ECM). Themajor enterprisesoftware
providersare Oracle, PeopleSoft, J.D. Edwards, and SAP.

SAP AG

Systemanalyse und Programmentwicklung (SAP) wasfounded in 1972in
Mannheim, Germany, by fiveformer IBM systemsengineers. In 1977, the
company was renamed Systems, Applications, and Productions in Data
Processing (SAP), and the corporate headquarterswasmoved to Walldorf,
Germany. Theprimary goal of SAPistointegrateall thebusinessfunctionsin
anorganization, sothat changesinonebusinessprocesswill beimmediately and
spontaneously reflected by updates in other related business processes.
Designingrevolutionary andinnovativesoftware packagesimplementedona
multi-lingual (inmorethan 201anguagesby 2003), multi-currency, and multi-
national platform, SAPistheworld’ slargest enterprisesoftwareprovider of
collaborativee-businesssol utions(Buck-Emden, 2000).

Initially, theR/1 system (abbreviatedfor “runtimesystemone,” indicatingreal -
timeoperations) wasdevel opedin 1973 to solvemanufacturing andlogistics
problems. Over time, it expanded into other contemporary marketssuch as
services, finances, and banking, and added more business functions; for
instance, the Asset Accounting modulewasadded in 1977. Themoreinte-
grated, mai nframe-based R/2 systemwaslaunchedin1979. Thefirst version
of theR/3systemwasreleasedin 1992, whilethel nternet-enabled Release 3.1
wascompletedin1996. By 2002, SAPhad annual salesof $8.4 billion, making
itthethirdlargest softwarevendor intheworld (behind Microsoft and Oracle).
Currently, SAPemploysover 29,000 peopleinmorethan 50 countries, has
1,000 partnersaround theworldwho haveinstall ed 64,500 systems, serves
morethan 10 millionusersat 20,000 organizationsin over 120 countries, and
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Table 1. Timeline of SAP, Inc.

Year Activities

1972 e  Founded by five former IBM employeesin Mannheim, Germany.

1973 e Developed a standard, real-time financial accounting software package, which formed the basis for other software
applications that was later known asthe R/1 system.

1975 e Developed second standard product, a Materials Management Program with modules for Purchasing, Inventory
Management, and Invoice Verification (Brady, Monk & Wagner, 2001).

1977 e  SAPbecameaclosely held corporation (GmbH).

e The company was renamed Systems, Applications, and Productionsin Data Processing (SAP).

e  The corporate headquarters was moved to Walldorf, Germany.

e Added another central module, Asset Accounting.

e Developed aFrench version of the Financial Accounting Module.

1978 e Began developing the R/2 system, amore integrated version of its software products.
1979 e  SAPR/2waslaunched.

1980s e  Developed additional modules for Cost Accounting, Production Planning and Control, Personnel Management, and
Plant Maintenance.

e  Expanded into international markets.

1981 e Completed the development of the R/2 system, which can handle different languages and currencies.

1987 e Began developing the R/3 system, which incorporated the following concepts:
relational database management systems

graphic user interfaces

aruntime environment devel oped using C programming language
o implementing applicationsin ABAP/4

1988 e  Became SAPAG, apublicly traded company.

e Established subddiariesin numerous foreign countries.

e  Established SAP Consulting GmbH as ajoint venture with Arthur Andersen.
e Soldits1,000th system to Dow Chemical.

e Unix became the preferred development platform for R/3.

e Launched the SAP University Alliances (UA) program in Germany.

1992 ¢ Released R/3 Release 1.0 in October.

1993 e Cooperated with Microsoft to integrate PC applications with the business gpplications and to include Windows NT
platform.

o0 0 O

1994 e  Opened anew U.S. development center in Newtown Square, PA, to develop new software technology for the R/3
system.

e  With R/3 Release 2.1, acomplete Kanji version was available for the Japanese market.

1995 e R/3Release 3.0 was ready.

e Included IBM’s AS/400 platform.

1996 ¢ R/3Release 3.1 was Internet-enabled.

e Developed Customer Relationship Management (CRM) and Supply Chain Management (SCM) software applications.
e The Ready-to-Run R/3 (RRR) program was available in the United Statesin August 1996.

e The R/3 system was broken down into five components as part of the SAP Business Framework.

e Launched the SAP University Alliances (UA) program in United States.

1997 e R/3 Release 4.0 was released, which included developments in the area of Supply Chain Management (SCM).
e  The Ready-to-Run R/3 (RRR) program was available in Europe in June 1997.

1998 e  SAPwaslisted on New York Stock Exchange.

e Most of Fortune 500 companies are clients.

e Refocused marketing efforts on midsize companies (less than 1,000 employees).

e Developed industry-specific pre-configured versions of R/3 for 19 different industry sectors.

e Allowed application hosting; that is, a third-party company is allowed to provide the hardware and support.

e Focused on new dimension products such as Customer Relationship Management (CRM), Supply Chain M anagement
(SCM), and Business Intelligence.

1999 e Delivered http://mySAP.com.
e R/3 Release 4.6 was available for shipping.
e Developed Accelerated SAP (ASAP) implementation methodology to ease the implementation process.

2000 e  SAPformed SAPHosting, asubsidiary dedicated to the Internet application service provider and application hosting
business.

e  SAPformed strategic alliance with Commerce One to create SAPM arkets, a subsidiary dedicated to creating and
powering globally interconnected business-to-business marketplaces on the Internet.

e  Started the High School Alliance program, where 34 American schools participated to teach students accounting and
entrepreneurship using SAP software.

2001 e  SAPacquired Top Tier Software and signed an agreement with Commerce One, moving into the electronic business
market and forming SAP Portals.

2002 e Established the 7" research center in Queensland University in Australia

2003 e Fivehundred universitiesin 36 countries participated in the SAP University Alliance program.

e There were more than 2,200 SAP-proficient faculty members and 130,000 students enrolled in courses supported by
SAP software.
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specializesin 23industries (SAPInnovation Report, 2003). SAP hasestab-
lished seven “bleeding edgetechnol ogy” research centersaround theworld.
Thelatest research center, located at Queensland University in Australia,
conducts research on voice recognition and mobile computing. The other
corporateresearch centersarelocatedinPalo Alto, CA; Karlsruhe, Germany;
Brisbane, Australia; Sophia Antipolis, France; Montreal, Canada; and
Johannesburg, South Africa(SAPInnovation Report, 2003). Thesecenters
conduct research on e-learning, mobile computing, intelligent devices, e-
collaboration, advanced customer interfaces, and technol ogy for application
integration. Asillustratedin Tablel, SAP, Inc. hasparticipatedin many major
activitiesover thepast 30 yearsthat hel ped to secureitscurrent standingin
today’ s software industry (Brady, Monk & Wagner, 2001; Buck-Emden,
2000; http://SAP.com).

Tokeepupwithcustomers demandfor easier and quicker systemintegration,
SAPnow focusesontheconcept of system reusability, reaping benefitssuch
asshorter devel opment time, lower devel opment costs, andimproved solution
homogeneity for the organizations. Further, the reusability approach also
resultsinshorter learning curveandlesstraining for SAPuserswho arealready
familiar withtheproducts. Toincreasetheusers acceptanceof theintegrated
system, SAP is now employing a new development paradigm of getting
customersand usersdirectly invol vedinthe system devel opment process.

THE R/3 System

The R/3 system is a powerful enterprise software package with several
significant updatesover themainframe-based R/2version. TheR/3systemhas
threemajor function modules: SAPFinancials, SAPHuman Resources, and
SAPLogistics(Larocca, 1999). Thefinancialsmodul eisanintegrated suiteof
financial applicationscontai ning submodul essuch asfinancial accounting,
controlling, investment management, treasury cash management, enterprise
controlling, andreal estate. All issuesregarding recruitment andtrainingare
managed usi ng the human resourcesmodul e, which contai nspersonnel admin-
istration and personnel planning and devel opment submodul es. Thelogistics
modulemanagesissuesrel ated to salesand distribution, production planning,
material smanagement, quality management, plant maintenance, logisticsinfor-
mation systems, project systems, and product data management. The R/3
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Reference Model isequipped with more than 8,000 configuration options
(Jacobs & Whybark, 2000). The newest version of R/3 isthe SAP R/3®
Enterprise, which hasnew and continuously improved functions, provides
flexibility and optimization, and utilizesinnovativetechnol ogy to manage
collaborativee-businessprocesses.

Capabilities of the R/3 System

While designing the R/3 system, SAP developers choose the best, most
efficient waysinwhich businessprocessesshoul d behandled, andincorporate
these “best practices’ into the system (Brady, Monk & Wagner, 2001).
Therefore, clients of the R/3 system may need to redesign their ways of
conductingbusinesstofollow the practicesdictated by theR/3devel opers. In
somesituati ons, organi zationsmay need toreengineer their businessprocesses
infundamental ways, revamping oldwaysof conducting business, redefining
job responsibilities, and restructuring the organization. R/3 systems can,
however, becustomized to addressglobal issueswheredifferent countries
havedifferent waysof doing business; country-specific businesspractices
pertai ning to accounting, tax requirements, environmental regul ations, human
resources, manufacturing, and currency conversionrulescanbebuiltintoR/3
systems.

UnliketheR/2 system, theR/3 systemrequiresonly asingledataentry, andit
providesuserswithimmediateaccessto and common usageof thedata. This
new systemwasdesi gned around busi ness processesand applicationssuch as
salesorders, material requirementsplanning, and recruitment. Animportant
advantageof theR/3 systemisitsability torunonany platform, including Unix
and WindowsNT. R/3 also utilizes an open architecture approach, so that
third-party software companies are allowed to develop add-on software
packagesandintegrate hardwareequipment such asbar codescanners, PDAS,
cell phones, and Global Information Systemswith the R/3 system (Buck-
Emden, 2000). Sophi sticated and more advanced userscan design customized
graphical user interfaces(GUI) screensand menusand/or createad hoc query
reporting treesand customized reportsusingthe ABAP (Advanced Business
Application Program) Workbench devel oper’ stools(Larocca, 1999). The
object linking and embedding (OLE) technology allows files from other
applicationssuchasMicrosoft Officeand Corel Officetobeeasily integrated
withtheR/3 system. The SAPOn-lineHelp Documentation, availableinboth
standard and compressed HTML, iscontained on aseparate CD-ROM.
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In 1996, the R/3 system wasbroken downintothefollowingfivecategoriesof
components as part of the SAP Business Framework to better streamline
businessoperations: industry-neutral , industry-specific, I nternet, complemen-
tary, and custom. SA P continuesto devel op software componentssuch asthe
SAPAdvanced Planner & Optimizer (SAPAPO), SAP Customer Relation-
ship Management (SAPCRM), and SAP Business|nformation Warehouse
(SAPBW), toformthetechnical foundationfor thehttp://www.mysap.com/ e-
businessplatform.

The Three-Tier Client/Server Technology

It wastheadvent of inexpensivehardwareand theimprovement of client/server
technology inthe 1990sthat propelled SAPto devel opthe SAPR/3 system,
whichwasdes gnedfor theclient-server environment. Theclient/server distrib-
uted computing architectureallowsusersto accessthesystemviaany computer
that isconnected tothenetwork, evenworking fromhome. The R/3 system
utilizesthesamethree-tier hierarchy configurationastheRelational Database
Management System (RDBMS). Theuser interfacelayer referstothe GUI of
theclient computer, which servesasameansfor theend user to communi cate
withtheapplicationsand databaseservers. Thebusinesslogiclayer consistsof
theapplication server, which performsall theadministrativefunctionsof the
system, including background processing, printing, and processrequest man-
agement. Theinnermost layer consistsof acentral computer that containsthe
databaseserver, thedatadictionary, and the Repository Information System,
whichisusedtoretrieveinformation ontheobjectsinthedatadictionary. An
improved version of thethree-tier architectureisthefour-layer client/server
configuration, with an additional layer for Internet service (Buck-Emden,
2000).

Hardware and Software Components

Thehardwarecomponentsof an SAPR/3installationincludetheserversthat
housethedatabasesand software programs, theclient workstationsfor user
interfaces, and thenetwork communicationssystemthat connectsserversand
workstations. Thesoftwarecomponentsof an SAPR/3instal lation consist of
thenetwork infrastructure, theoperating systems, thedatabaseengine, andthe
clientdesktop. Several applicationprogramsareinstalledontotheservers: the
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mainfunctionmodules, thecustomized aswell astheinterface programs, and
the ABAP/4 (Advanced BusinessApplication Program) devel oper’ swork-
bench programming tools. ABAP programmers use ABAP/4 to develop
regular application programsthat areincluded withtheR/3 systemaswell as
customized softwareprogramsfor their clients (Buck-Emden, 2000). Some
commonly used ABAP/4toolsare: the ABAP List Processing, used to list
reports, the ABAP Query, used to devel op queries; the Screen Painter, used
todesign screens; and the M enu Painter, used to create menus. Third-party
vendorsarepermitted to devel op customized add-on software programsto be
linkedwiththeR/3 system. Thedatarepository for theRDBM Sandthebasis
module(asaprerequisitefor all applicationmodul es) arealsoinstalled ontothe
servers.

Problems with SAP R/3

Although SAPtoutsitsR/3 systemasarevolutionary, efficient, andinnovative
software program, the system does have afew drawbacks. Because of the
complexity of the R/3 system, many assumptions must be madein order to
confinethe number of configuration optionsavailable. However, oncethe
systemisconfigured, all theoptionsarefixed and cannot bechanged. Further,
usersmust enter all thefieldsbeforethey areallowed to proceed to the next
screenor activity (Jacobs& Whybark, 2000). Consequently, many peoplefind
theR/3systemtoberelatively rigid. Nevertheless, theflexibility of the SAP
system canbeimproved by installing specially designed customi zed applica-
tionsdevel oped by ABAP programmers.

A second potential problemwith R/3 hasbeen mentioned above. Inorder to
increasetheefficiency of doingbusiness, SAPdevel opersincorporated “ best
practices’ intothe R/3 system. Basically, they decided how clientsshould
conduct their businesses. However, not all businessesagreewiththisphiloso-
phy, and thisapproach may not be acceptabl e or applicableto someorgani-
zations. Insuchinstances, it may beextremely important for organi zationsto
continuewith their usual ways of doing businessand hencefor the system
administrator to configurethesystemaccordingto theseestablished practices
(Jacobs& Whybark, 2000). These simply may beincompatiblewiththeR/3
system.

SAPattemptstoincorporateall businesspractices, including environmental
and other regulationsinto the R/3 system. However, three types of misfits
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(relating to data, process, and output) can occur due to incompatibilities
between softwarefunctional ity and organizational requirements(Sohetal.,
2000). Mg or multinational corporationsthat installed similar R/3systemsin
several different countriescould experienceany of thesemismatchesinthe
systemsduetodifferencesincultural andregul atory environments. Theunique
context of each country inwhich an organization operatesmust be careful ly
enmeshedintothetraditionally Western-biased businesspracticesinherentin
theR/3 systems. Further, thereistheproblem of migration between software
versions, inwhichthenewer versionissometimesnot backward-compatible
withtheolder version.

When usingthe SAPOn-lineHelp Documentation, theversion number listed
on the Help CD-ROM must correspond with the version of the SAP GUI
(Larocca, 1999). However, evenwhenthetwo versionscorrespond, incom-
patibilitiesmay bepresent, because changesand upgradesinahigher version
of the software are not updated in the Help CD-ROM of the same version
number. Further, theHelp CD-ROM haslimited searching capabilitieson some
concepts, renderingthehel pfeatureaninefficient support tool. Inaddition, not
all materialsareproperly translated fromtheoriginal Germanversion, and not
all thehel p documentation hasbeentranslated.

Two R/3 Implementation Tools

R/3 systemimplementationisboth expensiveandtime-consuming; acompl ete
implementation can cost between oneand several milliondollarsand cantake
more than three years. Only Fortune 500 corporations can afford such
extensivedeployment of ERPasR/3 systemsrepresent. Inan attempt to target
small and medium-sized companiesaswell aslarge organizationsthat are
interestedinonly partial ERPintegration, SAPdevel opedtwoimplementation
alternatives: the Accelerated SAPand Ready to Run R/3 programs.

TheAccelerated SAP (ASAP) program isarapid implementation tool de-
signedtoinstall thefull R/3 systemquickly and efficiently by focusingontools
andtrainingand utilizing afive-phase, process-oriented strategy for guiding
successful implementation (Larocca, 1999). The five phases are project
preparation, businessblueprint, realization, final preparation, andgoliveand
support.
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Designedfor small to medium-sized companies, the SAPReady toRunR/3
(RRR) program complementsthe A SAP system by bundling the server and
network hardware systems with a pre-installed, pre-configured base R/3
system, an operating system, and adatabase management system (L arocca,
1999). Thisapproachyieldssignificant cost andtimesavingsby reducingthe
implementation scheduleby asmuchas30days. TheRRR solutionincludesa
specially devel oped onlinetool called the System Administration Assistant,
whichallowsaminimally trained system administrator to managethesystem
effectively. A RRR system can be purchased through any SAP hardware
vendor partner such asHewlett-Packard, Compag, IBM, NCR, Siemens, or
SunMicrosystems. It canbesupported by operating systemssuchasMicrosoft
WindowsNT, IBM AS/400, and Unix. Thedatabases supported by the R/3
systemsincludeMicrosoft SQL server, DB2, Informix, Oracle, and Dynamic
Server. All the options in the SAP system are configured using the SAP
ImplementationGuide(IMG).

Conclusion

This chapter provides readers with ageneral understanding of Enterprise
Resource Planning (ERP); of SAP, thethird largest softwarevendor inthe
world; major activitiesundertaken by SAP; and of SAP’ sR/3 system. The
capabilitiesof the R/3 systeminclude complete systemintegration, global
accessibility, scalability, and openarchitecture. Thethree-tier client/server
technology referstotheuser interfacelayer, thebusinesslogiclayer, andthe
databaseserver layer. Thehardwareel ementsfor anR/3installationincludethe
usual serversand client workstations, but the softwarerequirementsaremore
elaborate. Some of the problemsassociated withthe R/3 systemincludethe
adopting organi zation’ sneed to reengineer busi nessprocesses, themisfitsand
mismatchesbetween system functionality and organizational requirements, and
inadequaciesinthe SAPOn-lineHel p Documentation. The Accelerated SAP
and Ready to Run systemsaretwoimplementationtool sdesigned to expedite
theimplementation process.
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Abstract

Thischapter describestheintegration of the SAP R/3 systeminto courses
across the undergraduate and graduate business curriculum at Bentley
College. It arguesthat the integration of the SAP R/3 systeminto existing
business courses, rather than creating standalone courses covering
enterprise systems concepts, is a preferable way to immerse studentsin
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infor mation technology issues and help them under stand how enterprise
systemshavesignificantly transfor med thewor kplace. Theauthorsdescribe
the processesused totrain faculty, develop and test curriculummaterials,
and coordinate the integration effort. Learning objectives and SAP R/3
curricular content aredescribed for MBA, accounting, and finance cour ses.

| ntroduction

Businessschool faculty havea waysstruggled withthe sometimesantithetical
demandsof providing studentswithlifetimecareer knowledgewhilegiving
them enough practical skills to obtain a good entry level position upon
graduation. A primeexampleof thisdilemmarel atesto* hands-on” computer
skills. Outsideof thedomain of information systemswherelearning program-
ming languagesand database management skillsarekey tothe curriculum,
businessfaculty facevalidcriticismwhentheir hands-onexercisesarenothing
more than computerized versions of textbook problem solving. It is not
adequateto acquaint studentswith simulated and simplified versionsof real
business computer systemissues. To betruly useful, classroom computer
applications must both reflect the theory of a subject area and expose the
student toreal, and thereforecomplex, softwareand data. Such exposuregives
thestudentsanincreased appreciation of technology’ sroleintheir intended
career pathswhiledemonstrating the changestechnol ogy bringsabout inthe
business processesand workflow of theareaunder study. This, then, isthe
powerful lesson resulting from intensive immersion into the real world of
informationtechnology.

A primary mechanism for exposing studentsto the synergy of information
technol ogy and businesstheory isenterprisesystems. Enterprisesystemsare
used by companiesand governmental organizationsof all sizesto supportand
integrateinternal businessprocesses, andincreasingly, tointeract withtheir
businesspartners. Theresultsaresimplified and automated dataentry, more
sophisticated anal ysi sfor decision-making, and coordinationamong previously
isolated businessfunctions. Thus, exposureto enterprise systemsgivesstu-
dentsamore accurate and sophisticated picture of theway businessworks
today andwill continueto evolveinthefuture.

Many collegesand universitieshavejoined SAP sEducational Alliance(EA)
programinthepast few yearsand have used SAP’ sR/3 enterprisesystemin
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existingand new courses. However, someschool shavebeen moresuccessful
than othersinintegrating SAP R/3 acrossdisciplineswithintheir business
curriculum. Oneof themoresuccessful effortshasbeenundertakenat Bentley
CollegeinWaltham, MA, USA. A critical successfactor at Bentley hasbeen
thecareful alignment of enterprisesystemsapplicationswithinthecurriculum
andwiththemissionandstrengthsof theCollege. Inthischapter, weoutlinethe
Bentley perspectiveontechnology integrationinour classes, demonstratehow
enterprisesystemsand SAP sR/3systemfitwiththegoal sof theCollege, give
examplesof how SAPR/3facilitatestheteaching of awiderangeof topicsand
courses, and provide guidance on the resources needed to successfully
accomplishthesegoals.

Three Levels of Technology Integration

ThePresident of Bentley College, Joseph Morone, promotestheintegration of
technology at collegesand universitiesonthreelevels(Hulik, 1998). InLevel
One, a school acquires the infrastructure necessary to support the use of
informationtechnology (1T) by students. Thisinvolvespurchasingthehardware
and software necessary to support a computer lab on campus, distance
learning, and high-tech classrooms. Thislevel of I T infrastructure hasnow
becomeapractical necessity inhigher education. Neverthel ess, theresources
necessary to support L evel Oneintegration aresubstantial.

In Level Two, a school seeks to include curriculum aimed at graduating
informationtechnol ogy specialists. Thislevel may involvethecreation of new
degreeprogramsdesigned to produce candidatesthat will bedemandedinthe
marketplace. Generally, thisinvolvestherecruitment of high-level IT-savvy
faculty tonurturethesespecialists. Intoday’ shighly competitivemarket for I T
faculty, thisislikely tobeanexpensive, but neverthel essnecessary, proposition
for many schools.

InLevel Three, thecontent of thecurriculum changes. Theintegrationisnot
limited to how a course is being taught. Rather, the integration entails a
transformation of what isbeing taught inthe classroom. Level Threeisthe
most difficultlevel of integrationtoreach. It meansthat non-I1T degreecourses
must beinfused with I T applicationsand consi deration of their organi zational
impacts. Thisintegrationusually necessitatesaheavy timecommitment fromthe
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faculty, especially thosenot adept at theuseof I T or itsapplicationinnon-1T
courses. Tosuccessfully usetechnology asateachingtool, instructorsmust be
giventhetimeand resourcesneededto provideal evel Threeexperiencefor
their students.

A number of collegesand universitieshave chosento integrate SAP' sR/3
systemor other enterprise system packagesintotheir curriculumby creating
standal one coursescovering enterprise systemsconcepts(see, for example,
Becerra-Fernandez, Murphy & Simon, 2000). Thisisanexampleof Level Two
integration. At Bentley Collegewehavechosentointegrate SAP sR/3system
into existing coursesandto direct system usagetoward program and course
objectives, consistent with Level Threeintegration, throughlectures, discus-
sions, and exercises.

Inthischapter wedescribeBentley’ sSAP programobjectivesandtheoverall
approachtakentoimplement SAPR/3inour courses. For example, faculty
weretrained using acombination of external SAPR/3training andin-house
workshops. Assignments were piloted in one course and then adapted to
others. After thisbackground, wedescribehow R/3wasintegratedinto many
courses and used to accomplish specific course objectives. Finally, we
summarizetheresourcesthat wererequiredtoaccomplishour R/3integration
objectives. Included hereisadiscussionof theimportanceof collaborationwith
organizationsusing SAP.

Getting Started (and Restarted)

Theinitial attempttointegrate SAPintothecurriculumat Bentley revolved
aroundtheintroduction of anew, full-time, cohort-based MBA program. The
original concept wasthat R/3 exerciseswould beintroduced in each of the
introductory functional coursesandintheBusinessProcesscourse, toprovide
anunderlyingthemeandintegrating mechanismtotheprogram. Toaccomplish
this, Bentley becameamember of SAP’ sEducational Alliance(EA) program.
Asamember of the EA, the college received the R/3 software, a quota of
training days, and other typesof support that would hel pfaculty learnto adapt
thesystemtotheir classes. Thisinitial endeavor failed for anumber of reasons,
theprincipal onebeingthat many of thefaculty involved werenot successful in
integrating R/3 with course content in a meaningful way.* The vision of
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meaningful integration that we had wasinsufficient given thedifficulty of
determiningwhat todowiththesystem oncewegotit. Meaningful integration
of R/3into coursesrequiresadedicated effort by individual faculty members
and substantial supportfromavariety of sources. After thisinitial start, oneor
twofaculty fromtheorigina full-timeMBA group, plusothersfromtheFinance
and A ccountancy Departments, formed acritical massof faculty whowerestill
determinedtointegrateR/3intotheir classes.

Incontrasttotheslow startintheMBA programwastheearly successinthe
Advanced Accounting I nformation Systems(Advanced AlS) course, where
enterprise systemswere (and remain) animportant topical areaof study to
those obtai ning adegreein Accounting | nformation Systems. Inthevery first
semester of SAP savailability oncampus(spring semester, 1997), students
wereexposedto SAPintheAdvanced Al Sclassandwereoffered attractive
internship positionsworkinginthethen Big Fiveenterprisesystemssupport
areas. Nonethel ess, thiswasanisol ated of fering, anditslack of integrationwith
therest of the Al Scurriculumdiluted itsuseful nessto students.

Thediscontinuity betweenthecorporatestyletrainingin R/3that wasoffered
tofaculty andtheir courseobjectivescontributedtothefrustration of theinitial
faculty group, asdid the nature of the R/3 training database (called IDES),
whichisdeliveredwiththesystemtoall EA members. SAP' sR/3training
coursesareorganized by levelsineach SAPmodul €. Thus, level 2 courses,
which provide the introduction to the system for most faculty, offers an
overview of thefunctional activitiesthat comprisethat module. Thistraining
consistsof lecturesonthefeaturesof themodul e and exercisesthat demon-
stratehow the system shoul d operate. Suchanapproachisvery appropriatefor
corporatestafferswhowill work intently withasmall portion of R/3, but does
not match theneedsof faculty who must tie system useinto broader courseand
educational objectivesrather than just presenting system optionsand detail s.
Faculty neededto seemoreof the* big picture” of enterprisesystemsuseinan
organization to determinehow thelearning fromthetraining classcould be
integrated with businesscoursesinameaningful way. Most faculty neededto
takeseveral R/3training coursesbeforethey had enough knowledgeto start
buildingthebigger picture.

Thetemptationfor many faculty beginningtouseR/3wastotaketheexercises
taughtin R/3 corporatetraining and usethemdirectly intheir classes. Inthis
attempt, frequent problems surfaced dueto thefact that most SAPtraining
coursesdepend ontheinclusion of additional dataabove and beyond what

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



Integrating SAP Across the Business Curriculum 49

comes with the IDES database that EA members receive. To get these
exercisesto run at an EA school, one must add datato the system such as
inventory itemsand customer records, and perform some customi zation and
configuration such as closing and opening accounting periods and setting
number rangesfor transactions. Many of theseactionsaretakeninwhat SAP
referstoastheimplementation guide (IMG). But instructionsabout how to
accessand usetheIMG aregiveninlevel 3 SAPtraining courses, and are
outsideof theexpertiseof thetypical faculty member. SAPtrainershavethe
requisiteexpertiseor support staff toaccomplish such customizingfor their
training exercisestowork. But similar resourceswerenot avail ableto support
curriculumdevel opment andintegration at an EA school.

Despitethesedifficulties,anumber of faculty at Bentley recognizedthevalue
of R/3integrationintheir classesand persistedin using the system, making
incremental progresseach semester. A jolt wasgiventotheeffortinitsthird
year whenare-rollout of SAPwasundertaken. Thekey differencebetweenthe
first attempt and thesecondtointegrate SA Pexercisesat Bentley wasthat one
of thefaculty involvedintheeffort had been granted aone-year sabbatical to
figureout how tointegratethe systeminto existing and new courses. Heused
histimetotakeanumber of level 3 SAPtraining classes. Thisallowedhimto
hel p othersmakethenecessary changestofacilitatetheeffectivedemonstration
of thesystem’ scapabilities. Inaddition, somefaculty inthegroupwhoattended
SAPtraining would immediately attempt the exerciseson the Bentley R/3
system and would consult with their trai ninginstructorsto determinewhat
adjustmentsneeded to bemade. Thisrealization about the effort and knowl -
edge required to translate the training available into business curriculum
applicationswasvery importantindeterminingif are-rollout of theeffort was
possible.® Thecoregroup of faculty interestedinthere-roll out decided that the
pedagogical benefitswereworththeburden.

Thefirst stepinthere-rollout wasthe creation of an SAP User’s Group of
faculty andtechnical staff whowould managetheresource, shareexercisesand
insightsintousingthesystem, and planfor thegradual spread of SAPusageinto
coursesoutsideaninitial core. Theinitial group of courseswith R/3 exercises
wasdetermined by theteachinginterestsof thefaculty involved andincluded
Accounting Information Systems(AlS), Advanced Al S, Cost Management,
Treasury Management, I T Auditing, and BusinessProcesses.

Onelessonfromthefirst experienceswith R/3isthat bothfaculty and students
need agreat deal of supportinorder to haveasuccessful encounter withthe
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technology. Our initial effortsinvolvedasingle, part-timestaff member who
oversaw therunning of theserver and provided limited faculty support. There
wereno student assi stantsinthe computer lab who could hel p studentswith
SAP problems, leaving individual faculty to troubleshoot when they were
available to do so. In the restart period, we found it took three part-time
techni cal staff peopl eto provideongoing support of thesystem. Inaddition, one
recent MBA graduatewashired half-timeto providefaculty support and two
graduate studentsprovided assistanceto studentsinalearninglab. Thislevel
of supportisadequatefor our present level of usage.

Coordination Across the Curriculum

Asthegroup met over time, it wasclear that they had two maj or pedagogical
objectivesfor theintegration of SAPintotheir classes. Thesetwo objectives
correspond withthebenefitsthat companieshopeto attainwithinvestmentsin
informationtechnology (IT) that Zuboff enunciatedinher classic 1985article
entitled“ Automate/Informate: The Two Facesof Intelligent Technology”.
Zuboff (1985, p. 8) asserted that when firmsuse I T to automate, they are
lookingto* replace human effort and skill with atechnology that enablesthe
same processes to be performed at less cost and with more control and
continuity” . Atthesametime, however, computerized businessapplications
alsogenerate”information about theunderlying processesthroughwhichan
organi zationaccomplishesitswork” . Managerscanusethesedatato“ informate’
thefirm or find out moreabout thefirm’ sunderlying processes. At Bentley,
SAPisintegratedinto coursesto accomplishlearning objectivesinboth areas,
automatingandinformating.

Enterprise systems such as SAP’ sR/3 certainly embody both capabilities
enunciated by Zuboff. Thesesystemsarecustomizedto reflect thebusiness
processesof companiesthat implement them. They allow for theautomatic
transmission of information derived fromthebasi ctransactionsof thecompany
acrossthevariousmodulesof thesystem. For example, intheorder-to-cash
process, the shipping department will post agoodsissueat thepoint whenthe
itemsordered by the customer areready to beshipped. Thisaction, initiated
inthe Salesand Distribution (SD) modul e, resultsin theautomati c updating of
thecustomer’ saccount and therel evant general ledger accountsintheFinancial

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



Integrating SAP Across the Business Curriculum 51

Accounting (FI) module, adjustment totheinventory levelsmaintainedinthe
MaterialsManagement (MM) moduleand eventhereportsinthe Treasury
(TR) modul ethat forecast when the cash flow implicationsof thetransaction
will berealized. Inaddition, by automating all of thesefunctions, therolesof the
accountant, salesstaff, inventory manager, and corporatetreasurer must be
redesignedto reflect amovefrom dataentry activity to decision support.

Our exercisesallow studentsto view how thesystemtracksevery step of such
processes. Studentscan experiencehow an enterprisesystemfacilitatesthe
functioning of theorgani zation’ sbusinessand providesrecordsthat business
eventshaveoccurred. Theseareboth“ automate” typefunctions. Thus, wecan
illustratehow theinformationflowsacrossmodulesinanintegrated systemand
how the enterprise system provides I T support for acompany’s business
processes.

As transactions such as those in the order-to-cash process occur, the R/3
system storestremendous amountsof transaction datain morethan 13,000
tables. System users can access these data directly by going to the tables
themselvesor by using any of thevariousreporting routinesthat comewitheach
module. Consequently, enterprisesystemsend thefragmentation of information
that occurred when companieswereusingindividual “legacy” systemstokeep
track of activity in each functional areaof the firm and which were poorly
integrated (Davenport, 1998). Theuseof datafor decision making beginsto
approximatethehigher-level analytical processthat Zuboff callsinformating.
Several exercisesask studentstorecognizetheuseof SAPR/3-generated data
forinformating.

TheSAPusersgroup at Bentley Collegehasgradually expandedtoinclude
sevenfaculty who haveadapted R/3 exercisesinto most of their classesat both
the undergraduate and graduate levels. Others have also begun to adopt
exercisesin other sections of SAP-centric courses. The SAP modulesand
featuresthat have been covered in various assignmentsinclude Materials
Management (MM), Salesand Distribution (SD), Financia Accounting (FI),
Treasury (TR), Controlling (CO), Audit Information System, and User Main-
tenance. Tables1 and 2 summarizethepresent usesof SAPinour undergradu-
ate and graduate courses. In the following sections, we expand on the
objectivesand activitieswithinthecoursessummarizedinthetables.
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Tablel. Usesof SAP R/3intheBentley Collegeundergraduatecurriculum.

SAP Functionality | Finance Accountancy and Corporate
Accounting Information Systems Finance and
Accounting
Business Processes Accounting Information Systems
(SD and MM)
Accounting Financial Accounting and Reporting |
Controls Accounting Information Systems
IT Auditing
Audit IT Auditing
Treasury Corporate Corporate
Treasury Treasury
Management Management
Reporting Corporate Cost Management
Treasury
Management Advanced AIS
Cost Management Cost management
and Decision
Support Advanced Topicsin Cost
Management

Table 2. Uses of SAP R/3 in the Bentley College graduate curriculum.

SAP Finance Accountancy and Information Age
Functionality Accounting Information Systems | MBA
Business Business Process and Systems Business
Processes (SD Assessment Processes
and MM)
Accounting Financial Accounting Problems|
Controls Business Process and Systems
Assessment
IT Auditing
Audit IT Auditing
Treasury Short-Term Financia
Financia Statement
Management Analysisfor
Decision-Making
Reporting Short-Term Advanced AIS
Financia
Management

Course-by-Course Descriptions

Thissection outlinesthe coursesinto which R/3 hasbeen successfully inte-
gratedat Bentley College. Each courseisbriefly described, andaset of learning
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objectivesisprovidedthat explainshow the SAPR/3 systemisused toenhance
thetheoretical material presentedinthecourse.

Accounting Information Systems

TheAccounting Information Systems(AI1S) courseisrequired of all under-
graduateand graduate Accountancy and Al Smajors. Themainthemesof the
courseareto expose studentsto themaj or business processesin companies,
understand theoperational andinformational componentsof thoseprocesses,
identify appropriateinternal controlstoassureprocessquality, andintroduce
thestudentsto theinformation technol ogy used withintypical businesspro-
cesses. Enterprise systems are a major theme within the course, and two
extensiveassignmentsbased on SAPareintegral inachievingthefollowing
objectives.

* Illustrate basic business processes, focusing on how SAP integrates
businesseventswithintheorder-to-cash and purchase-to-pay processes.

»  Createcustomer, trading good, and vendor master records, and show
how salesand purchaseactivitiesarecompleted and linked through their
document flow.

* ldentify how internal control issupported by integrated enterprisesys-

tems.

*  Demonstratehow integrated systemsare used to accomplish business
objectives.

*  Familiarizestudentswiththecomplexity of aleading enterprisesystem
product.

*  Contrastthetheoretical examplesof thetextbook withtheir complements
inalivesystemenvironment, includinginformationtechnol ogy optionsand
documentation of real systemactivity.

Advanced Accounting Information Systems

The Advanced Accounting Information Systems courseisrequired for all
undergraduateand graduate Al Smajors, andisapopul ar el ectivefor Accoun-
tancy students. Thiscoursecoversarangeof current I T topicsrelatedtodata
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and softwarequality and the creation and use of nontraditional management
reports, using arange of information technology productsand resources. A
maj or topi c withinthe course entail s sel ecting and implementing enterprise
systems. Insupport of thisactivity, thecourseincludesasoneof itstextsabook
onenterprisesystem selection. Thestudentsal so aregiventheoptionof sitting
foran SAPcertificationexam. Theobjectivesof SAPactivitiesinthiscourse
areto:

* Introducestudentstothereporting in SAPR/3 and havethem execute
somereportswithineachfunctional moduletoillustratebusinessreporting
functiondlity.

* Linkthetheory of system selection optionstoareal and complex system.

Intermediate Accounting

Thelntermediate Accounting courseisrequired for undergraduate Accoun-
tancy and Corporate Financeand A ccountingmajors. A similar course, witha
similar R/3assignment, isrequired of studentsintheM SAccounting (MSA)
program. Theassignmentisrel ated totheval uation of accountsreceivableand
recognition of bad debt in SAPandisassigned after thosetopicshavebeen
coveredinclass. Theobjectivesfor thisassignment are:

*  Locateacustomer master record and determinethe payment termsfor
creditsales.

*  Locateandanalyzecustomer openinvoices.

*  Execute an R/3 program to value accounts receivable for periodic
reporting.

*  ExecuteR/3programstoageaccountsreceivableandrecordtheallow-
ancefor doubtful accountsand bad debt expense.

»  Explain how the configuration of the R/3 system at Bentley College
controlsthevaluation, recording, and reporting of accountsreceivable,
allowancefor doubtful accounts, and bad debt expense.
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Cost M anagement

TheCost Management courseisarequired coursefor undergraduate A ccoun-
tancy and Corporate Financeand Accountingmajors. Thiscourse* emphasizes
analysis, interpretation, and presentati on of i nformation for management deci-
sionmaking purposes’. Thereforetheobjectivesof thiscoursearevery much
alignedwiththe capabilitiesof an enterprise systemand how it might support
theanalysis, interpretation, and presentation of information. TheR/3 assign-
ment requiresthat thestudentsnavigatethrough datathat areal ready entered
intoaparticular company’ sdatabaseto think about how theinformation might
specifically support management deci sion-making. Throughthelearning objec-
tivesof thisassignment, the studentsobtain asense of what typesof systems
they may beinteractingwithintheir futurecareersand how such asystemmay
beusedto access, analyze, and format information to support management
decision making. The learning objectives for using SAP R/3 in the Cost
Management courseare:

*  Recognizethebreadth and depth of dataintheenterprisesystem database
that supportstherevenuecycleof theorganization.

*  Understandthenatureof thedataand how they specifically support the
execution of thebusinessprocess(here, salesand distribution).

*  Understand how theinformationin customer master recordsmight be
combined with transactional datato present information in the most
effectiveway to support specific decisions.

* Understandtheintegration of theenterprisesystem by tracing thedocu-
ment flow initiated by the sal estransaction.

*  Executesimplereportsfromthesal esinformation system.

*  Understand how thespecificreport generated woul d support manage-
ment decision-making.

Advanced Topics in Cost Management

TheAdvanced Topicsin Cost Management courseisan el ective coursethat
hasthe Cost M anagement courseasapre-requisite. Studentsintheadvanced
course should havedonethe SAPR/3 assignment inthepreviouscourseand
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therefore have met certain learning objectivesalready related tousing R/3
generatedinformationto support decision-making. Theadvanced coursethen
buildsonthese objectivesto exploreother aspectsof an enterprisesystem. In
keeping with the objectivesof thecourseto cover advanced topicsrelated to
costing systems, theuseof R/3inthisclassfocusesontheactivity based costing
(ABC) moduleinR/3. Thelearning objectivesfor using R/3intheadvanced
cost management courseare:

*  Experiencethebasicfunctionality of theactivity based costingmodulein
anenterprisesystem.

* Understandtheuseof andtherelationship between cost centers, second-
ary cost elements, activity typesand prices, businessprocesses, and cost
objectsintheexecution of an activity based costing system.

*  Documenttheunderlying ABC model that isimplied by theenterprise
system’ srepresentation.

»  Evauatetheuseof anenterprisesystemfor activity based costing along
thedimensionsof: theeaseof useof thesoftware, the ease of understand-
ingtheunderlying ABC model throughthesystem, and the useful nessof
theapplication of the ABC model for decisionmaking.

»  Compareandcontrast the ABC applicationintheenterprisesystemtoa
softwareproduct specifically designedfor activity based costing.

*  Understand the trade-offs between using an enterprise system for a
specific application versus using a best of breed software designed
specifically for that application.

ITAuditing

Thelnformation Technology (IT) Auditing courseisrequiredof all Accounting
Information Systems (AlS) majors and may be elected by Accountancy
majors. A similar courseisoffered at thegraduatelevel ,isrequiredfor MSAIS
students, and may be elected by MSA (MS Accountancy) and IAMBA
(Information AgeMBA) students. Similar SAP-related assignmentsarere-
quiredinthegraduate and undergraduate courses. Thel T Auditing course
introduces three typical aspects of IT audits: the audits of computerized
information systems, thecomputer facility, and theprocessof devel opingand
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implementinginformationsystems. Throughreadings, casestudies, exercises,
anddiscussion, studentslearnto plan, conduct, and report onthesethreetypes
of audits, andtoapply I T auditing techni quesand advanced audit software. The
learning objectivesfor using SAPR/3inthel T Auditing courseare:

»  Beabletoplan, conduct, andreport onan applicationaudit and an audit
of thel T environment.

*  Understandtheaudit challengesposed by emergingtechnologies.

* Appreciate therole of the IT auditor as a business and management
advisor.

*  Identifywaysinwhichadvanced I T auditingtechniquesand audit software
can be used.

»  Beabletoextract, download, and analyze, using audit and other software
packages, datafromthe R/3 system.

. Create user accounts and user roles and audit those to determine that
desirablelevel sof security havebeen achieved.

Treasury Management

Corporate Treasury Management (CTM) isan el ectiveintheundergraduate
programs in Finance and Corporate Finance and Accounting. CTM isan
applied coursethat buildsonthefinancial theory devel opedin other courses.
Givenitspractical orientation and because SAP sR/3systemhasaTreasury
Modulewithmost of thetypical featuresused by treasury personnel inmajor
companies, this courseisalogical candidate for R/3 exercises. And, this
orientation al so hel psto set thecourseobjectivesfor theR/3 exercisesthat have
beendevelopedforit; namely:

* Illlustratesomeof thebasi cfunctionsand processesof cash management,
including how atransaction is posted, how the system disseminates
information acrossthe FI and TR modules and updates customer and
general ledger accounts, and how itimpactsthecash management reports.

*  Understandwhy theLiquidity Forecast and the Cash Positionreportsare
important tool sfor treasury management deci sion-making.
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*  Helpstudentsunderstand thestructureof thebanking subledger accounts
usedtoclear transactions.

*  Developanunderstanding of thecheck clearing and manual bank state-
ment clearing processes, devel op an understanding of how theLiquidity
Forecast and Cash Position reports change as a check and/or bank
statement iscleared through the system and see how the customer sub-
ledger and general ledger accountsareupdatedinthecheck and statement
clearing processes.

Business Processes

TheBusinessProcesscourseisarequired coursefor all MBA students. This
course* providesaconceptual framework for understanding thefundamentals
and characteristicsof businessprocesses’. To complement thisframework,
SAPR/3isusedtodemonstrate how information technol ogy facilitatesthe
execution and analysisof businessprocesses. Two candidate businesspro-
cessesarethefocusof the R/3 assignments, the sal esand distribution process
and the procurement process for materials. For each of these processes,
studentscreate master recordsand executetransactionsin R/3. Inaddition,
they areasked to consider theuse of theresulting datain decisionsthat could
bemadeto executethebusinessprocessor toimprovetheprocess. Students
inthisclass also study and prepare a case analysis on the non-production
purchasing processinacompany thatisconverting thisprocessfromalegacy
systemto R/3. Therefore, learning objectivesrelated to R/3 are achieved
through both thetraditional R/3 assignmentsand aspart of acasethat focuses
onaspecificbusinessprocess. Thelearning objectivesfor theuseof SAPR/3
intheBusinessProcesscourseare:

* Understandtheintegration of anenterprise system by entering transac-
tionsandtracing thedocument flow acrossfunctions.

*  Recognizethebreadth and depth of dataintheenterprisesystem database
that supportstheorganization’ sbusinessprocesses.

»  Explainhow efficiency and control objectivesaremet by anintegrated
system.

*  Understand how specificreportswoul d support management decision-
making.
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Resour ce Requirements

Therearethreemain categoriesof resourcesrequiredfor effective SAPR/3
curriculumintegration: adequatefunding, faculty time, and administrative
support. Fundingisrequired for membershipintheEA, for hardwareif the
school hostsitsowninstanceof R/3, for support staff, subsidizedtrainingfees
(whenfeesapply), andfor airfareandlodgingwhenfaculty attendtraining. The
EA providesthesoftwarefor afeeeither through having aninstanceof R/3on
the school’ sown serversor by allowing connectionto aUCC (University
Competency Center). Support staff should be knowledgeable about the
underlying database system chosen for the R/3 instance, and with systems
maintenance (for creating users, allocating tabl e space, and copying clients).
Wehavethreestaff dedicated on apart-timebasisto SAP-related activities.

Inadditiontofunding, thelargest resourcerequiredisfaculty commitment and
time. Thefaculty at Bentley have spent timeattendingworkshops; devel oping,
testing and revising exercises; meeting with corporate representatives of
companiesthat use SAP software; meeting with administratorsto keep the
SAPeffortintheforefront; presenting workshopsto educateother faculty; and
making presentationsto outsidegroupsto spread theknowledgeoutsideof the
schoal.

Targeted support for faculty membershasal so hel pedto sustainthe SAPeffort
at Bentley. Aswaspreviously mentioned, one of the SAPteachingteamwas
fundedfor afull year sabbatical toimmersehimself in SAPandtogain higher-
level knowledge that would allow him to make the necessary changes to
exercisesortotheR/3 systemto get theexercisestorunsmoothly. Thisfaculty
member also received a grant from SAP to continue his efforts after the
sabbatical. Because of the concentrated amount of timethisfaculty member
was able to devote to learning and thinking about R/3, he has become a
championoncampusfor curriculumintegration.

Inadditiontothetechnical support requiredto maintainthesoftware, Bentley
hasfoundit essential to havetwo other typesof support staff. Oneisaperson
whoworksdirectly withfaculty todevel opandtest exercisesandtheother type
consistsof tutorswhodirectly support studentsworking onassignments. The
faculty support personalsoregularly offersintroductory workshopsto students
so each faculty member doesnot haveto providethoseinclass. Thisperson
should havetechnical R/3 skillsaswell asbusinessknowledge, soheor she
understands the objectives of the business assignment as well as how to
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accomplishthoseobjectivesinR/3. Havingthetutorstowork directly with
studentswith specified hoursinalabhashel pedtoreducestudent anxiety levels
andfreedupinstructors’ timethat would otherwisebetakenupwithextensive
student questions.

Aswith any major endeavor in an organization it isimportant to have top
administrators supportfor theproject. Theadministration hasprovidedtravel
fundsfor faculty and staff to attend training. Hardware hasbeen purchased to
host the system and upgraded to increase performance of the systemwhen
necessary asmoreusersareinvolved. Theschool did not hireany new technical
staff specifically becauseof their SAPskillsbut they havemadetechnical staff
timeavail ableto support theeffort and hired an SA P consultant onan hourly
basiswhen necessary to supplement the more general technical staff. The
administration hasal so demonstrated flexibility intargeting other existing
resources(e.g., graduatetutorsinthelab) for SAPR/3 support.

Inadditiontofunding, faculty time, and support staff, cooperationfromlocal
corporationsthat use SA Psoftwarehasbeen auseful resource. Thefaculty and
local company representativeshaveinteractedinseveral waystobol ster faculty
efforts. Corporate professionals have participated in making a video that
demonstratesthelink between SAP R/3 and akey businessprocess, helped
faculty todesignrealisticassignments, spokenin classesabout implementation
and use of SAP R/3, provided relevant sabbatical projects, and shared
experienceswithfaculty ininterviews. These corporaterel ationshipshave
providedinvaluableinsight tothefaculty that they canuseto makethelearning
experiencemuchricher for thestudents.

Collectively, these efforts make the introduction to SAP in the business
curriculum a broader experience than what the students would get in a
corporatetraining setting. Althoughthestudentswill not comeout of our degree
programs with detailed hands-on SAP expertise, they will leave with an
appreciation of how enterprise systems support business processes and
businessdecisions. They start their professional careerswithaframework for
integrating I T and businessthat can be easily supplemented by the specific
training thecompany requiresfor their particular position. Our experienceto
dateisthat thesestudentsarehighly regarded by recruitersfor positionsinI T
consulting, businessprocessanalysis, and I T auditinginenterprisesystems
environments.
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Going Forward

Aswemoveforward with our effortstointegrate SAP R/3 exercisesin our
classes, the SAP Users Group islooking to both deepenitsown use of the
system and broaden theextent of participation by faculty at the College. Our
guiding principleinrequesting additional resourcesistherecognitionthat these
resourcesmust show adirect link to curriculum development. Therearetwo
areasinwhichweintendtofocusadditional development efforts, controlling/
profitability analysisandreporting.

Additional development effortsinthecontrolling/profitability analysis(CO/
PA) areawill initially befocusedinanew courseon Performance M anagement
and Evaluation, whichisthecapstonefor amajor in Corporate Financeand
Accounting. Thecoursehasasectionon| T for managersand weare planning
toinclude exercisesto demonstrate some of thereporting capability of the
systeminthe CO/PA area.

Wehavefoundittobeamoredauntingtask to effectively useR/3’ sreporting
capabilitiesinaway that deepensstudents’ understanding of thesystem. In
particular, weplanto devel op exercisesthat better simul atetheway students
will useanenterprisesystemintheir professional careers, asadecisionsupport
technology, toenrichtheir experiencewith R/3, and deepentheir understanding
of how informationtechnol ogy shapesdecisionmaking.

Anexampledrawnfrom Kaplanand Norton (1992, p. 75) illustratesthetype
of exercisewewouldliketo develop. They makethe point that an efficient
information systemiscritical to hel ping managerssol vebusinessproblems.
They pinpointthesystem’ sdrill-down capability ashel ping managersdiscover
the source of problems that show up in aggregate data. “1f the aggregate
measurefor on-timedelivery ispoor, for example, executiveswith agood
information system can quickly look behind theaggregate measureuntil they
canidentify latedeliveries, day by day, by aparticular plant to aparticular
customer.” Giventhecapability of enterprisesystemstoaccumulateinforma-
tionandtodisplay itfrommany different perspectives(by plant, productline,
geographicregion, marketingregion, etc.), thisseemsto bean appropriate
focusof our attention. Inthisway wewill havemorefully achievedlearning
objectivesinZuboff’ stwofacesof I T. Wewill havehel ped studentsunderstand
how IT canautomate AND informate.

Enterprise systems-based curriculumisanimportant component of Bentley
College sgoalstoprovidealevel 3educational experiencefor our students.
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Our effortsto date have met with successasmeasured by student enthusiasm
and recruiter interest. Our plans for extending R/3 integration across the
curriculumwill only improvethequality of theeducational experienceat the
College.

Endnotes

1 Fouryearsafter itslaunch, the cohort-based MBA program currently
incorporates SAPintheBusinessProcessesand Financeclasses.

2 Notethat SAPcourselevelshavenorelationshiptotheBentley College
levelsof I T integration.

3 Inthepasttwoyears, SAPhasbeen offering training workshops specifi-
calyforfaculty. Thishasmadethetransitionfromlearningtoimplementing
much easi er thanit wasunder theold model of having corporate-centered
trainingavailable.
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Thelmpact of
AgileSAPonthe
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Abstract

Enterprise Resource Planning (ERP) packages, such as SAP, present
different competitive challenges to vendors and users. Vendor
competitiveness demands an agile deployment process for ERP software
while offering increased functionality. User competitiveness depends on
obtaining optimal benefits from ERP while not sacrificing competitive
agility. Thisresearch showsthat asdepl oyability of SAP softwarebecomes
mor e agile, using organizations experienceincreased business agility. In
additiontoagile ERP depl oyment, theimportance of processunder standing
and targeted agility impacts are shown to influence user SAP outcomes.
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I ntroduction

As technology advances and the rate of change accelerates, the typical
organi zation hascometorely on Enterprise Resource Planning (ERP) asatool
for managing material sandinformationacrossfunctional silos. ERPsenable
agilemanufacturing operations, especially intheareaof supply chainmanage-
ment. By making businessprocessesandinformationvisible, andtherefore,
capableof management, ERP providesameansfor companiestoimprovetheir
customer experience, timeto market, order fulfillment, and, eventually, net
income (Ross, 1999).

Several seriousliabilitiesof ERPexist, however. ERPpackagesarenot cheap
andhavelong, idiosyncraticimplementation cycles; businessprocesses, once
changed, becomefrozeninplace, with businessimprovement either elusiveor
not seenuntil many monthsafter compl eteorgani zational productionhasbegun
(Ross, 1999).

Most large business organizations now use one or more ERP software
packagestointegratetheir supply chainsandthus,improvetheir organization's
agility. However, whiletheproblemsof ERPdeployment havebeendiscussed
inmany casestudies, theconceptsof agility asappliedto ERPdeployment have
been ignored (cf. Biggs, 2001; Basu & Humar, 2002; Lee & Lee, 2000;
McCormick & Kasper, 2002).

Inthisresearch, wesought to determinetheimpact on organizational agility
provided by agile ERPsoftwaredepl oyment. Weapply agility conceptsto SAP
installationstodemonstratetheapplicability of agility theory to ERPimplemen-
tation. We show that agile deployment hascompetitive benefitsboth for the
softwarevendor andfor thelicensing businessorgani zation.

Intheremainder of thisreport, software deployment and the extent of agility
withwhich the softwareisdeployed are discussed using acase study of an
organizationthat deployed SAP sERPsystem; then, weanayzesurvey results
for several organizations. Wedevel opthenotionthat themoreself-awarethe
organization, themoretheir potential gainfrom deploying ERPsoftware. We
concludewithrecommendationsandtrendsfor companiesseekingtoimprove
their business process operations through SA P software deployment, and
recommendationsandtrendsfor SAP, Inc. toimprovetheir product deploy-
ment agility and, thereby, improvetheir customers’ agility.
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Backgr ound

The Supply Chain

A manufacturing supply chaintraditionally iscomprised of sourcesof raw
material s, manufacturing, inventory management, distributiontowholesalers,
warehousesor retailers, andfinally, consumerswho purchasetheproduct (see
Figurel).

Figure 1. Typical supply chain (adapted from Dove, 2001).
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A supply chain canbeloosely or tightly-coupl ed, and can accommodate any
variety of networked rel ationshi psbetween manufacturers, logistics, service,
internal, or external organizations. Theparticipantsinasupply chainrequire
connectivity, therightinformation, inauseful format, and at theneededtime,
to inform decisions. Thus, an organization’ s supply chain isanetwork of
organi zationsthat must beabl eto assimilatechangeand havetheability toreact
tonew requirements; ideally, the supply networkisabletoreact asone (Hult
etal.,2002; Lau & Hurley, 2001).

Agility

Agility isthetermappliedtoan organization’ sability toreact to unanticipated
market change, defininginformed rapid transformation of organizational pro-
cess and product (Goldman et al., 1995). Most work refers to agility as
applyingtosupply chainactivities, althoughitisnot limitedtothem (cf. Dove,
2001; Hultetal.,2002; Lau& Hurley, 2001). Bothmanufacturingand service
organizations' ability to changetotakeadvantageof market changesdirectly
affectstheir profitability (Power & Sohal, 2002; Weber, 2002).

Duetothepaceat which businessisconducted, the supply chainmust beable
torespondwithagility. Tobeagileand ableto respond to unanticipated change,
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theentitieswhichcomprisetheagilesupply chainmust addressfour mainagility
characteristics: 1) cooperate to enhance competitiveness, 2) enrich the
customer, 3) master change and uncertainty, and 4) leverage the impact
of people and information (Goldman et al., 1995; Meade & Sarkis, 1999;
Sarkis, 2001; vanHoek et al ., 2001). I nthischapter wefocusontheseagility
principlesfor determiningtheimpactsof deploying ERP softwaresystems.

»  Cooperating to enhance competitiveness requires that all partners
work toward a common goal with clearly delineated processes and
individua sidentifiedtoensureinformationaccuracy, responsibility, andto
support decisionsbased upontheshareddata. All partiesinvolved need
to have a stake in the collaboration’s outcome to ensure long-term
commitment and an understanding of what i sexpected of them and others
intherelationship (Forger, 2001). The outcomeisan ability to bring
productsto market faster and morecost effectively. Theoptimal strategy
for doing thisis using existing resources regardless of location and
ownership.

*  Customer enrichment occurs through the provision of solutions to
customer problemsinadditiontotheprovision of products. Enrichment
may be through, for instance, customization of a Web experience or
increasedvisibility intoasupplier’ sown supply chainand manufacturing
process.

*  Mastering changeand uncertaintyistheability torapidly reconfigure
human and physical resources. Anagileorgani zation can support multiple,
concurrent organi zational configurationskeyed to therequirementsof
different market opportunities, and can change process or product as
needed.

*  Leveraging of people and information implieslongevity of employ-
ment, empowerment of ever more-highly skilledworkers, and theuseof
technology to provideinformation support to all aspectsof thebusiness.
Part of theability tomanageinformationistheability tomanageemployee
knowledge, leveragingitto provideabasisfor swift, informed change
management. Someexampl esof large-scalechangeinitiatives, such as
BaldrigeAwardimprovements, TQM, and 6-Sigma, enhance organiza-
tional businessexecution andincreaseagility of change management
effortsintheimplementing organization. Small-scalechangeinitiativesare
equally valuabl e, for example, forincreasinginformation accesstoexpand
aperson’sjaob.
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Asmanufacturing companiesmovetoward e-business, they seek toreduce
inventory andlogisticscostsat the sametimethat thetechnol ogy to manage
agilee-relationshipsisstill maturing (Biggs, 2001; Nellore& M otawani, 1999;
Schwartz, 2001). Methods of cost reduction frequently require software
applicationsto better manageinformation and busi ness processes. The soft-
waremust be asagileasthe processesit supports.

Softwaredevel opment agility isaconcept that hasbeen appliedrecently toa
further streamlining of devel opment practicesfromrapid application devel op-
ment (RAD) andtraditional projectlifecycleactivitiestoincludeactivitiesthat
directly lead to compl etion of some software or application need (Radding,
2002). Thisresearch extends the concept of software agility to software
deployment.

Deployment

Deployment isthe processof softwareimplementationthat includesactivities
relatingtotherel ease, installation, integration, adaptation, and activation of an
initial product release (adaptedfromHall etal., 1997) (seeFigure2). Theease
or difficulty withwhich softwareisdeployed hasdirect effectsonitsinitial
sel ection, theextent towhich softwarecan beintegrated with existing legacy

Figure 2. Initial software deployment life cycle process (adapted from
Hall et al., 1997).
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applications, thetimefromwhich softwareissel ecteduntil itisfully operational,
and the extent of customization to the software, company structure, and
business processes (Bermudez, 2002; Biggs, 2001; Durand & Barboun,
2002; Ross, 1999).

Figure2 depictstherel ationshipsbetween thefivebasi c stagesof software
deployment, which aredefined bel ow.

* Release. Withrespect to softwaredeployment, areleaseisasoftware
packagethat includesnew and/or upgraded software, platformrequire-
ments, i nstructionson customizationandinstal l ation, and adescription of
changedfunctionality. Fromtherel ease description and organi zational
needsanalysis, customer organi zationsdecidewhether or nottoinvestin
thechange (Lee & L ee, 2000).

* Install. Installation is the establishment of operating platforms and
connectivity, physical set up of software, and establishment of theinitial
settingsfor operation (Singhetal., 2002).

*  Adapt. Adaptationisthecustomizing or altering of software, business
processstructure, or organi zation structuretofit theneedsof thebusiness
environment (Hall etal., 1997). In some ERPimplementations, organi za-
tionsopt for littlesoftwarecustomizingand, instead, changetheir structure
to fit the software (Higgens, 2001; Price-White, 2001). In others,
extensivesoftware customizingisdonetofit theorganization (Brown,
2001; Higgins, 2001). ERPimplementati ons providean opportunity to
optimizethebusi nessprocessand organi zation structurewhilecustomi z-
ingthe ERP softwaretofit the optimized process(Ross, 1999).

* Integrate. Inapplicationdevelopment, integrationistheconnecting of
one software or its transactions to another software, for instance, to
legacy applicationsor datamining softwarepackages(Hall etal., 1997).
For example, anorder devel opedinabrowser-based I nternet transaction
may flow through an XML application to be processed and tracked
through SAP. Integration can be to front-end, middle, or back-end
softwarerelativetothe ERP package.

e Activate. Activation includes training, conversion, and phasing the
product into production (Hall etal., 1997). For early SAPversions, the
implementati on processwastheresponsibility of thecustomer. Custom-
erstended to usethird party consultantsand the consultant companies
implementation processesthat may or may not havefittheir organizations.
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Activationof softwareisthemost difficult activity becauseorganizationd
changeisusually aconcomitant activity.

ERP softwareisviewed asdifficult to deploy, afact that has hampered its
selectionandimplementation by all but thelargest organi zations(Meehan,
2001). Returnon ERPinvestmentisalong, uncertain process(Ross, 1999).

Inthelast fiveyears, research by largevendorshasled to many initiativesto
provide“plug-and-play” softwaredeployment (e.g., Microsoft, 1997; van
Hoff etal., 1997). Hands-off deployment for PCsand other computer products
has been agoal for several years, while SAP and other ERP vendors have
worked both to improve their product deployment and to improve their
customers' ability toreact to market changethroughtheuseof their software
(Johnson, 1999; Singh et al., 2002; Songini, 2002).

For instance, to address user concerns, MySAP, named to imply infinite
customizability, and SAPBusinessOneareexpected to ease SA Pdepl oyment
and areexpectedto beeasier to use, cheaper to operate, and lesscomplex to
understand (Songini, 2002). Furthermore, SAP, inthe continuing quest for
agility, continuestowork with businesspartnersto deliver custom solutions.

Thenext section describesacase study conducted withthe Celanese Corpo-
ration, alarge SAP user, to determinetheextent to which agile deployment
characteristicsareidentifiable, and how they rel ateto customer depl oyment of
thesoftware.

Case Study

Celanese Background

Celanese, A.G., exemplifies deployment issues. In 1993, the chairman of
Hoechst, A.G., a German multi-national corporation, announced that his
company would deploy SAP sERP softwarethroughout the organi zation.

Part of themotivationfor Hoechst’ simplementation of SAPwasthelooming
Y 2K problem and, at least in the U.S., its accompanying software tax
consequences(Bockstedt, 2002). U.S. tax lawsequate softwaremaintenance
to plant and equi pment maintenanceand, assuch, itisabusinessexpenseinthe
year of thework. Conversely, purchased softwareissimilar tobuildinganew
buildingand may becapitalized and written off over aperiod of thesoftware' s
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projected useful life, sometimesasmuchas20years. Facingmulti-milliondollar
expendituresfor Y 2K fixes, and knowing that every problem might not be
identifiableinadvance, Hoechst, likehundredsof other large corporations,
optedfor enterpriseresourceplanning (ERP) softwarewiththehopethat they
could moreefficiently managetheir supply chain at thesametimethey finessed
their Y 2K problems, by simply replacing the software causing theproblem, all
withfavorabletax consequences.

Tosoftentheedict and al so hopefully alleviate some ERPimplementation
problems, each Hoechst divisionwasallowed to determineitsown SAPfate
by decidingitsown needsfor customization. By thetime SAPwasinfull global
production, therewere 12 versionsof SAPwithin Celanese, with dozensof
versionsinall of Hoechst.

Celanese, originally aU.S. corporation purchased by Hoechst in 1987, was
divested asaGerman-run, Celanese, A.G.,in 1999 (Aventis, 2002). Celanese
currently isa$5 billioncompany with approximately 12,000 employeesand
three main product lines: chemicals, acetates, and polymers (see Figure 3,
Celanese, 2002).

In2002, Celanese had 12 active production versionsof SAPthroughoutits
organization (Bockstedt, 2002). Mr. Russell Bockstedt, Chief Information
Architect, discussed the history of SAP in Celanese and theissuesfor the
currentinitiatives. Unlessotherwisecited, the Celaneseinformationisfromthat
discussion.

Figure 3. Celanese product mix.
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In1993, whenthefirst projectswereinitiated, SAPwasat SAPRelease2.2.
For thesitesimplementing that version, including Dallas, TX; Summit, NJ,
Frankfurt, KY'; Frankfurt, Germany; Tokyo, Japan, and others, customization
varied fromamost nothing (Kentucky) to asignificant extent (Dallas) toadd
functionality Celaneseneeded. Over thelast nineyears, Celanesehasinstalled
fivesoftwareupgradesto enhancetheinitial SAPversions. These, alongwith
thecurrent effort arethefocusof thisresearch.

Currently, Celanesehasembarked onanew “1-SAP” projecttointegratethe
12 disparate SAPsintoasingleversionof SAP (Berinto, 2003). Thesteering
committeefor the project iscomprised of acorporate plant manager, CIO,
chief architect/integration manager (Bockstedt), and aproject director. The
plant manager has overall budget and management responsibility for the
project, theplanner actsasthe project office, and Bockstedt ischarged with
all implementation activities. Theorganizational strategy istoreview shared
servicesthroughout the organization asthe 1-SAP project beginsproduction
to determine how consolidation may provide more efficient and effective
operationineacharea. 1-SAPisschedul ed to phaseinto production beginning
inearly 2004.

In the next section, we briefly describe SAP’ s changes since 1995. The
changesto SAP ssoftwaredeployability andtheresulting agility gainsare
discussedwith Celanese’ sinitial and on-goingimplementationexperiencesand
the impacts of SAP's changes on Celanese. We demonstrate that as SAP
becamemoreagileinitsdepl oyability andfunctionality, Celanese’ sownagility
wasfurther enabled. That is, an organi zation that commitsto ERPsoftwarethat
isagile—easily, continuously, andintelligently changed —enablesitsown
continuousagility.

ERP and the Supply Chain

Inthissection, SAPandthemajor changesit hasundergonein Celanesesince
1995 aresummarized. SAPwasoriginally conceivedtointegrateall depart-
mentsand functionsacrossacompany with application modul esthat main-
tainedinternal dataconsi stency and appeared asasinglesystemservingvaried
organizational needs(Scheer, 1994).

Thebenefitsof SAParetouted asproviding businessprocessand information
visibility acrossan enterprise, thusprovidinganintegrated single”view” of an
organization (Scheer, 1994). Theunderlying structuresweredesigned origi-
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nally to support manufacturing operations. Subsequent releases included
support for accounting, reporting, analysis, and planning.

Becauseinitial SAP (c. 1994-1997) was infinitely flexible but extremely
complexinitsinstallation process(10,000+ switch settings), onceinstalled it
becameinflexiblewithout significant additional custom applicationdevel op-
ment (Brown, 2001). Today ERP, ingeneral, and SAPinparticular, includes
automated, i ntegrated support for humanresources, payroll, manufacturing,
purchasing, and inventory (Koch, 2002). Each major release of SAP has
simplified deployability inmovingfromswitch settingstointeractivetempl ate
compl etion. Eachrel easehasal so becomemorefunctionally flexibleinterms
of providing more optionsand simpler integration interfaces (SAP, 2003;
Y ankee Group, 2003). For example, mySAP.com Internet software suite
allowsanenterprisetointegrate between selected “ plug-and-play” software
partners(i.e., withlittleor norequired customization).

In short, for each aspect of software deployment, SAP has improved its
methods, architecture, interfacesand/or software; in essence, SAP hasbe-
comemoreagile.

SAP Agility and Celanese Agility

Inthissection, wedescribethecharacteristicsof agility and how they rel ateto
both SAPand Celanese’ simplementation of SAPover thelast sevenyears.

Release

Thefirst Celanesedecisionto deploy SAPwasby edict, motivated by Y 2K
issues and a desire to improve the organization. Subsequent changes and
upgradesweredonelessbecausetherel easedescriptionswereattractive, than
because a business need forced the upgrade (i.e., client “pull” rather than
vendor “push”). Ingeneral, the SAPenvironment hasbeenrel atively unchanged
and has proven to be a stable software product for about four years (1999-
2003). Some changes did occur; for instance, the financial aspects of the
softwarewereupgraded to accommodatethechangeto Euro currency. For the
acetatebusiness, amoveto SAP4.6¢c wasdonebecause specificfunctionality
wasdesired. Inall other cases, theonly reason for changingwasanimminent
withdrawal of support for theversioncurrently in production.

SAP provided tools that maintained its competitiveness by offering new
featuressuchasEuroconversion(seeFigure4, 1.1). By remaining competitive,
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SAPenabled Celanesecustomer enrichment (seeFigure4, 1.1a). Inturn, the
features in SAP 4.6c motivated a Celanese upgrade, thus enriching the
customer by providing desiredfunctionality (seeFigure4, 1.2). SAPproduct
stability supported Celanese’ scapability toleverageitsinformation assets
whileminimizingtheon-going cost of that information (seeFigure4, 1.2a).

I nstall

In 1993, SAP customizing efforts were programmed in ABAP, the SAP-
proprietary language. I ntegrationwithlegacy applicationswasclumsy. Inthe
current version of SAP, customizing usesJavaand JavaScript. Thethousands
of switch settings that characterized early SAP have been replaced with
programmed templ atesthat hidethecomplexity of theunderlyingdecisiontree
that supportssix levelsof detail. For eachlevel, theclient organization enters
answers to questions that are increasingly detailed and moves from the
organizationdescription, tological businessrules, tophysical requirements. If
morethansix levelsof detail arerequired, further customizing of thesoftware
ispossible.

Celanesehastaken advantageof thisgreater simplicity and hasbeenforcedto
haveadeeper understanding of itsbusinessprocessesto correctly configurethe
softwaretofit each division’ sneeds. Thisdeeper understanding hasevolved
fromthedevel opment of staff skillsandknowledge. Theinitial implementation
that wason-going from 1993 through 1996 wasmanaged using alifecycleand
conversion plan provided by theconsultantswhowerebroughtinasexpertsin
SAPtoleadtheimplementationteams, install theswitch settingsof SAP, and
perform custom programming. Aswith many consulting engagements, many of
the consultants were true SAP experts, but few had the domain expertise
necessary to customizethecomplexitiesof Celanese’ scorechemicals, fibers
and engineering resinsbusinesses. Thislack of domain knowledgepartially
explainstheextendedinstallation phase.

Celaneserecognized, by the 1996 i mplementation, that they needed todevel op
and maintaintheir ownin-house SAPexperts, developtheir owninstallation
process, and al so keep in-house the domain expertisethat allowed themto
customizeSAP.

Whilethepeopleinvolvedintheinitial SAPimplementationshaveal l moved up
thecorporateladder, many arestill involvedinon-goingimplementationsand
upgrades, and othershavebecomethe* users’ for whomthechangesarebeing
made. Thus, Celanese has been able to leverage its staff knowledge, by
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continuously buildingtheir technical, product and domainskills. Thecompany
hassmoother, faster implementationstoday thantheinitial implementations
eventhough many areasorganizationally complex and cover asmuch of the
business. Theon-going SAPupgradesusemostly in-houseresourceswithfew
extra staff supplied by contractors; none of the teams are led by outside
consultants.

ThechangetotemplatesincreasesSA Pagility inenhancingitscompetitiveness
by makingitsproduct easier toinstall and set up than someof itscompetitors
(Figure4, 2.1). From Celanese’ s perspective, the change to templates has
increaseditsleverageof peopleandinformationsincethey havecontinuedto
useacorestaff of peoplewho haveworked onevery SAPimplementation (see
Figure4, 2.14). Further, by hiding thecomplexity of theswitch settingsinthe
software, SAPincreased Celanese’ sability to master the change and uncer-
tainty relating to product installation (see Figure 4, 2.1b). By faster, easier
implementation, Cel aneseexperienced enhanced competitivenessby alowing
thecompany tofocusonitscorebusi nessesrather than softwareimplementa-
tion (seeFigure4, 2.1c).

Adapt

Celanesehasdoneall variationsof adaptation over thelast sevenyears. While
theextent of customizationvaried greatly by location, withlittleintheR& D
plantin Kentucky, and substantivecustomizationinthe Ticonacorporateoffice
in Dallas. Several projects begun in 1993 were not actually phased into
production until October 1996. For these systems, all hardware was new,
allowingthecompany to moveaway fromBM mainframesto moregeneric
client-server architectureswith moregeneric equipment and software. Hard-
wareleaseshaveexpired every thirdyear, giving Celanesean opportunity to
upgrade at less expense than purchase of hardware would have allowed.
Bockstedt saysthis* technology refresh” cyclehasbecomearecurring part of
thel T organization planand budgets.

Celanese customization of SAPsoftwareover thelast sevenyearsrelated to
softwareimmaturity. For instance, Celaneseproduces” L ettersof Certifica-
tion” for its products that certify engineered properties of a product, for
instance, tensilestrength. TheSAP2.2versionof certification|ettersdid not
accommodatethedegree of complexity necessary for Celanese’ slettersof
certification. InSAP2.2and other early versionsof SAP, softwarefor | etters
of certificationwashighly customized by Celanese.
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AccordingtoBockstedt, many of the customized functionswereembodiedin
new releases of the software so that de-customizing was necessary when
upgradingwasdone. For instance, thelettersof certificationfunctioninthe
current softwarerel easedoeshaveall thefunctionality necessary for Celanese.
Therefore, theneed to customi zethisfunction hasdisappeared withtime.

Contrary tomuchliteratureabout enterpriseresourceplanningimplementations
at thetime(Brown, 2001), Celanesereorgani zationswere planned asneeded
tostreamlineabusiness processand weremore coincident to SAPthanthey
weredictated by it. For instance, North American Ticonareorganized at the
sametimethefirst SAPwasinstalled; however, theregion al so experienced
significant customizing of thesoftware. So, thereorgani zationwasto streamline
the business processes along with the streamlined, customized software
supporting those processes. Conversely, the European groups, and North
American Chemicalsgroupinstalled SAP, and then alternated enhancing the
organizationandthesoftwareover time.

Currently, Celaneseisworking on ajoint devel opment project with SAPto
develop atransportation planning solutionfor North American Ticona. The
planistoeventually migratethe softwareto other Celanesesites. Becausethe
solutioniscustomized, no reorgani zationsare planned.

Theoriginal SAPimplementationwasincreasingly lessagileastheextent of
customizationincreased. TheL ettersof Certificationexample(andthechange
to Euroscited above) demonstrates oneinstance of SAP’ sbecoming more
adaptabletotheir customers’ needsto enrichtheir customers(seeFigure4,
3.1). Celanese, in turn, received enhanced competitiveness from SAP's
provisionof previoudly proprietary software. By providinggeneric, configurable
L etter of Certification software, the Celanesefear of upgradeand customizing
cost decreased and their consideration of upgradesshifted from externality-
driven(e.g., SAPremoval of softwaresupport) to businessneed-driven (see
Figure4,3.1a).

Thejoint venture increases the agility of both partiesto the venture. SAP
increasesitscustomer enrichment (seeFigure4, 3.2), leveragesitscustomers
people and information expertise (see Figure 4, 3.3), and in the bargain
enhancesitsown competitiveness(seeFigure4, 3.4). Celaneseenhancesits
competitivenessindevelopinga® custom” solution(3.4a) andleveragesitsand
SAP speopleandinformationexpertise(seeFigure4, 3.3a). Further, Celanese
hasmastered theuncertai nty of thischangeby devel opingitfor themsel ves(see
Figure4,3.1a).
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Integrate

ERPsoftwareexemplifiestactical softwarethat wasdeployed with theexpec-
tationof providingflexibility and agility acrossorganizational, functional silos.
Theability tointegrateinformationacrossfunctionsandtoraisethevisibility of
business processes throughout an organization are valued as necessary to
mai ntai ning competitiveness. However, early ERP, becauseof installation
complexitiesandlongleadtimeto production, reified businessprocessesinits
softwareat thesametimethat it raisedtheir visibility. ThusERPsinthelate
1990sstifledthevery creativity and agility for whichtheir using organization
strived (Brown, 2001).

Celaneseofferssomeexamplesof thishopeandreification. Onehopeinthe
original implementationwasto developaservicecalled“ One-call Commit,”
whichallowed acustomer, whether viatelephoneor I nternet, to placeanorder,
verify availability of inventory, and obtainacommitted shipping dateinasingle
contact. SAP R/2, the original software installed, checked only asingle
“primary” manufacturing plant’ sinventory. Inadditiontowanting other plants
inventorieschecked, Celanesedesired searchesof work-in-processand other
inventory classificationsaswell. Therefore, themulti-plant, multi-sourcecapa
bility was customized for the 1996 implementation and it has not changed
substantially sincethen. Thus, Celanese’ shopeto significantly improvecus-
tomer serviceoccurred at theexpense of flexibility inwhat becameafixed
process. The company did achieve 90% 1-Call Commit success. In this
instance, Celanese’ sability to act swiftly withinformedintelligent business
changewasagoa whichpartially el udedthemwithitsfirst ERPimplementation.

Thenew versionof SAPbeinginstalled hasfew of thelimitationsof theoriginal
softwarein checking product sourcesand all of the customized programming
for 1-Call Commitisbeing dismantled and replaced aspart of the upgrade.
Thus, SAP' ssensitivity toitsown original limitationsand removal of those
limitations enhanced its competitiveness (see Figure 4, 4.1). Further, by
removingthoselimitations, SAPenrichesitscustomers experience(seeFigure
4, 4.2) and leveragesitscustomers’ anditsown peopleandinformation by
actingonrequestsfor changesthroughitsuser groups(American SAPUser
Group (ASUG), Australian SAPUser Group (AUSUG), SAPphire, etc.) (see
Figure 4, 4.3). From the customer perspective, Celanese experiences en-
hanced competitivenessany timealimitationto changeisremoved froma
monolithic product it uses, suchasSAP. By providingtheflexibility todothe
product sourcing asneeded by thecompany, Cel anese’ scompetitivenessis
increased (seeFigure4, 4.1a); Celanese’ sability tomaster uncertainty interms
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of new requirementsintheir industriesisenhanced becausethey arenolonger
tiedtoasinglemethod of, inthiscase, product sourcing (seeFigure4, 4.2a).

Activate

Thefirstimplementationsof SAPfor North AmericaTiconawentinto produc-
tionin 1996, asadvised by theconsulting partnerswho managed theimplemen-
tation and recommended by SAP to gain the most favorable outcomes.
Celaneseuseda“bigbang” cut-over which provedtobeapainful experience
withnumerousbugsandfixesrequiredfor thefirst six monthsof production.
But, thecompany committed to making SA Psuccessful andeventually it was.

Current versionsof SAParemoremodular and, therefore, depl oyabl easeither
stand-al one processesor asprocessesintegrating single aspectsof asupply
chainor business. SAP sarchitectural revisionshavemadeit moreamenable
to partial, controlled, “small bang” implementations as a result of itsre-
architected software.

Sincethat firstimplementation, Cel anesehasphasedimplementationsbasedon
region, function, or product; planning and execution of phasedimplementations
has become easier as SAP has evolved. Several examples of thisinclude
functional, regional order processingfor TiconaNorth Americathat did not
changemanufacturing, financeor general ledger; regional product processing
for Acetel ™ only for Ticona Europe; and two staged-functional product
implementationsfor procurement, followed by financeand plant management
forthe Acetate™ business.

SAPsmodularity increased itscompetitiveness(5.1) and enricheditscustom-
ers(seeFigure4,5.2) by makingit moreeasily deployed by providing stand-
alonecomponentsand single-component update capabilities. Inaddition, by
increasing themarketability of itsproductsasstand-al one components, the
effect is to decrease SAP’ s uncertainty about package attractiveness by
allowingitsmarketing teamsto target individual components(seeFigure4,
5.3). The ability to stage implementations based on its business needs has
contributedto Celanese’ sability toreact to changesinitsbusinessmorequickly
thanif anentire SAPimplementationwererequired (seeFigure4,5.24). Thus,
SAP ssupport of multiplemethodsof product conversionimprovesCelanese's
competitivenessand changemanagement agility.
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Summary of SAP Agility Effects on Celanese Agility

Theevolution of ERPat Celanese showsthat as SAPhasbecomemoreagile
andfunctional, Celanese sagility hasalsoimproved. AsCelaneseinstallsever
moreagileSAP, itsability tomanageand competeeffectively isal soenhanced.
Figure 4 summarizesthe discussion and identifies the deployment agility

Figure 4. Summary of SAP agility impacts by deployment stage.

1.0 Release
1.1 SAP Euro Conversion Feature
1.1a Celanese enriches customer by providing invisible Euro conversion

1.2 SAP added functionality
1.2a Celanese leverages information assets while minimizing cost

2.0 Install
2.1 3AF uses installation termplates
2.1a Celanese develops own in-house SAP support people
2.1b Celanese installs product faster and more custom
2.1c Celanese focuses on core business rather than software implementation

0 Adapt
1 SAP develops customizable "letters of certification”
3.1a Celanese canupgrade at lower cost

3.
58

3.2 SAP joint ventures enrich custamer
3.2a Celanese leverages its staff's domain knowledge in the joint venture

3.3 SAP leverages its technical expertise
3.3a Celanese leverages its staffs domain knowledge in the joint venture

3.4 SAP enhances its competitiveness with this new functionality
3.4a Celanese enhances its competitiveness through the custom solution

Integrate
SAF removes limitations on checking product sources and creates enhancement
4.1a Celanese now has product sourcing flexibility

G g
—~o

4.2 SAP remaves product limitations
4.2a Celanese increases its competitiveness by becoming more agile

4.3 SAP leverages its knowledye through user group interactions

0 Activate
1 SAF modularity increases its competitivenes

5.2 SAP modularity enriches its customers
5.2a Celanese campetitiveness is enhanced through ability to do selective modular
upgrades

5.3 SAF uncertainty about product attractiveness decreases
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Figure 5. Agile deployment of SAP and its benefits to Celanese system.

Agile SAP Celanese
Dimension
Feleaze | Install Adapt Inte- Acti- Releasze | Install Aclapt Inte- Acti-
grate wate grate wate
Frnhahce 351,
Competitive ness 11 21 54 a1 51 2 1e 3la 41a, e
Sda
4 2a
Envich Custorner 31, 41,
12 32 42 52 1la 52a

Master Thange

and Uncertainty 53 21b 33a 4la
Leverage Irmpact =k
of Feople and 35 43 12a 2la 33a

Infarmmation

improvementsin SAPandtheimpact on Celaneseandtheir businessagility.
Whether theeffectisadditiveor multiplicativeisunknown.

Figure4 summarizes Deployment phases— Release, Install, Adapt, Integrate,
and Activate— andthedimensionsof agility impacted by thechangesmadeby
both SAPand Celanesein these phases.

Figure5showsthat for many of the SA Pincreasesin agilesoftwaredepl oyment
and increased functionality there are one or moreincreasesinthe business
agility of Celanese. Celaneseappearsto havetaken significant advantage of
SAP scapabilitiesover thelast six yearsgiven the constraints of the early
software. If accuratefor thisparticular organizationtype(MNC), themultiple
secondary agility increasesin Celanesehighlight thenotionthat SAP (and all
ERPvendors) should concentrate upgradesand changesinsuchaway that it
maximizesnot only their own agility but al sothoseof itscustomers.

Organizational and Vendor Challenges

Threemain challengespresent themsel vesfor ERPuser organizations' consid-
eration. First, ERP softwareisviewed asdifficult to deploy, afact that has
hampered itssel ection andimplementation by all but thelargest organizations
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(Ross, 1999). Theproblemtobesolved by all ERPvendorsishow toprovide
the diversity of services offered, while at the same time simplifying their
software’ sdepl oyment.

Second, not every SAPincreaseinagility leadsto aspecific Celaneseagility
benefit. For SAP, thisfinding posesachallengetoidentify thosechangesthat
most facilitateand simplify customer deployment and use of their software,
thereby enhancing the client organization’ sagility, andto prioritize those
changesfor early implementationintheir software.

Last, Celanesedid not haveagood understanding of itsbusinessprocessesin
itsinitial SAPimplementation. They realizedthat their successwithERPrelied
inpartontheir ability to devel op anintimate understanding of their business
processesand how they coul d beleveraged to minimize SAP customi zation.
Over time, Celanesedocumented their businessprocesses, thusmaking them
capableof management andintegrationinthe 1-SAP project. Thisgrowing
maturity of Celaneseinitsunderstanding of itsbusinessprocessesisachallenge
for other compani esthat seek to deploy ERP software. Over thenext decade,
busi nessprocessdocumentati on and specific management will beoneof the
key problemsfacing organi zational executives.

Survey

Survey Method

Based onthefindingsof the Cel anese case study, aquestionnairesurvey was
conducted to determinetherel ationshi p between ERPdeployment and agility
outcomes(Conger & Meade, 2002; acopy of thesurvey can be obtained by
writing theauthor). Telephoneand e-mail surveyswereconducted between
September 2002 through December 2002, with atotal of 12 surveysrelating
specifically to SAPimplementations. Thenumber of compl eted surveyslacks
sufficient power to conduct adequate statistical analysis; therefore, non-
statistical analysisisconducted.

Results

Theresultsfor thethreelowest and three highest organi zationsareshown as
spider diagramswith alow-rated organization contrasted with ahigh-rated
organization in Figures 6 through 8. The upper left quadrant of the spider
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diagramsdepictsresultsfor theimplementation/depl oyment of the ERP soft-
wareintermsof perceived quality of installation, adaptation, integration, and
activationfor selecting, planning, and actually implementing the ERPsoftware.
Theright half of thediagramillustratesthe perceived agility outcomesfor
leveraging peopl e, enhancing customer experience, managing change, and
increasing competitivenessof theorganization. Thelower left quadrant of the

Figure 6. SAP organizations A and B.
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Figure 7. SAP organizations C and D.
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Figure 8. SAP organizations E and F.
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diagramsdepi ctsthegeneral outcomes, including how well theimplementation
met management expectations, increased knowledgemanagement, andoverall
executivesatisfactionwiththe ERP project results.

First, thelow-rated organizationsarediscussed (Figures6-8, | eft diagrams).
Resultsof two of thethreel ow-rated organi zations(Figures6 and 7) show that
thelower theimplementati on/deployment ratings, thelower theagility out-
comes. Theresultsareinconclusivefor thelow-rated organizationin Figure8,
whichappearsto havehighly perceivedimplementation ratingscoupledwith
poor agility outcomes.

For thehigh-performing organizations(right diagramsof each set), theresults
arealso mixed. Thehigh-performing organizationsin Figures6and 7 exhibit
expectedresults: thehighly perceivedimplementati on/deployment activitiesare
coupledwithhighly perceivedincreasesinagility outcomes. Thehigh-perform-
ingorganizationin Figure8isinconsistent withazerorating for theEnhance
Customer outcome. Theintervieweestated that no customer outcomeswere
planned; thereforeit wasnot changed.

Some analysis of the anomalous organization resultsis required. Further
discussionwiththeorganizationsuncovered different prioritiesfor thelow-
rated organization in Figure 8 to reduce headcount. Thus, their leverage
peopleresulted from having areduced staff performing morework, coupled
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with the high-performing organizationin Figure 8 not having customer en-
hancement asapriority. Theseresultsindicatethat organizational priorities, at
| east to someextent, drivethe expected ERP-depl oyment outcomes.

Theresultsfromthespider diagramanalysis, coupled withintervieweecom-
ments, point totwo conclusions: First, that poor ERP planning and deployment
resultinpoor agility outcomesand second, that good planning and deployment
resultinpositiveagility outcomes.

Organizational and Vendor Challenges

Several issuesresult from the surveys: Agile deployment appearsto be a
measurable, important issue; theneedfor processunderstandingiskey to ERP
deployment success; and prioritiesareimportant to determining ERPdepl oy-
ment outcomes.

Agiledeploymentisanissuethat will becomeadefiningfactor between ERP
vendorswhosurviveinthat field and thosewhowill not. At thiswriting,i2,
whichisknownfor itsdifficult deployment, ishaving corporate problemsand
several vendorshaveleft theERPbusiness. | naddition, companiesthat opt for
sel f-deployment of new ERPsoftwarearemost likely goingto havesignificant
deployment problems.

No softwareby itself can provideacompetitiveadvantage; processmanage-
ment along with quality work is also necessary. Understanding by client
organizationsof their businessprocesseswill cometo beunderstood asakey
factor indetermining successof ERPdeployment.

Literatureon problem analysisand resol ution a waysadmoni shesto ensurethat
theright problemisbeing sol ved. ERP deployment demonstratessimilar needs
inthat organizational prioritiestendtodrivetheexpected outcomes. Research
on ERP deployment must attend to thisorgani zational reality by attendingto
prioritiesandtheir impact ontheoutcomes. Organizationsshould specifically
definetheir goal swith beforeand after measuresof goal achievement.

Solutions/Recommendations

ERPsoftwareisbecoming commoditized asvendor offeringsbegintoresemble
each other in the functions supported. Agile product deployment should
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becomeapriority of ERPvendorssinceit will beincreasingly importantinthe
ERP sel ection decisionsof many companies(Y ankee Group, 2003).

Businessprocessunderstandingisstill unknowninmost businessorganizations.
As managers become more aware that business process understanding is
crucial to becoming or maintai ning anindustry |eadership position, organiza-
tionswill spend significant moniesto map their businessprocesses, seekingto
actively managetheir activities.

Future Trends

Twotrendsappear tounderlie SAPand agility discussion. Thetrendsrelateto
SAPsoftwareagility and client organi zationsagility needs. Thesearediscussed
below.

SAPwill continueto becomemorefunctional . AsSAPbetter understandsthe
impact of their software’ sdeployment and functional agility ontheir client
organizations, they will begintospecifically identify agility impactsastargetsfor
devel opment.

L argeorganizationsseekingto optimizetheir commitmentsto SAPwill identify
strategic areas for development partnerships with SAP to maximize their
strategicgoal attainment. Asorgani zationsbetter understandtheir agility needs,
they will press SAPto devel op softwarethat meetsthose needs.

Conclusion

Manufacturing organizationsuse Enterprise Resource Planning (ERP) soft-
ware, such as SAP, to make visible and manage their supply chains. ERP
software, however, hasalong payback period, costsmillionstoinstall across
asupply chain, andrequiressomeorgani zational change. Thechallengeto ERP
vendorshasbeen to determine how to simplify and smooth bothinitial and
upgradesoftwareinstallations.

Agility istheability of anorganizationtoreact to unanticipated market change
andtodefineinformedrapidtransformation of oneor both of theorganizational
processand product. Deployment encompassesall activitiesrequired of the
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using organizationtoinstall, customize, integrate, and placeinto production
purchased software. Thisresearch reported ontheresultsof acasestudy at
Celanese Corporationtoidentify thecharacteristicsof agilesoftwaredeploy-
mentinan SAPuser organi zationanditsimpact of theorgani zation. Inaddition,
asubsequent survey eval uated theimpact of increased agile deployment on
SAPclient organizations.

Theresultsof theseanal ysesshowed that as SA Pbecomesmorefunctional and
moreagiletodeploy, rippleeffectsareseenintheagility of the SAP client
organizations. In addition, while agile deployment appearsimportant, the
survey resultsshow that prior planning and knowledge of businessprocesses
and specificgoal definitionappear crucial togainingthedesired organizational
agility outcomes. Businessesthat seek to maximizetheir returnontheir SAP
investment should performabus nessprocessanalysisbeforethey doany ERP
implementation. Then, they should specifically analyzethetradeoffsonorgani-
zation changeversussoftwarecustomizationtoinformthe planning process.
Organizations that have a successful deployment process, with excellent
understanding of their businessprocessesand attendant changes, appear best
abletogaintheagility resultsthey sought fromtheinstall ation of thesoftware.

Endnote

*  Eachinstanceof anagilecharacteristicisidentified. Thesearesummarized
inFigures4and5.
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Abstract

The global ERP industry that blossomed in the 1990’ s automating back
office operations has made moves to introduce a “ second wave’ of
functionality in ERP systems. In 2002/3 there was an expanded focus on
mysap.com, small to medium enter prises and the expansion into “ second
wave” products. Companies around the world are exploring various
Internet business models to evaluate their business potential and risk
implicationsand anumber of companieshaverealisedtherelatively quick
gainswith low associated risksthat can be achieved through the business-
to-employee (B2E) model . Employee Self Service (ESS) isasolution based
on this model that enables employee’s access to the corporate human
resour ce infor mation system, and Australian companiesareincreasingly
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implementing thissolution. Thischapter presentsthefindingsof aresearch
project that looks at the changing nature of Human Resources (HR) in
modern organisations and the development of an HR ESS portal in a
major Australian organisation.

| ntroduction

Companiesaroundtheworld areexploring various| nternet businessmodels,
mostly B2B and B2C, to evaluatetheir potential and businessimplications. A
number of Australian companieshaverealisedtherelatively quick gainswith
low associated risksthat can beachieved through thebusiness-to-empl oyee
(B2E) model . Employee Self Service (ESS) isasolution based onthe B2E
model that enables employees' access to the corporate human resource
informationsystem. Theglobal ERPindustry, includingthemarket |eader SAP,
blossomed inthe 1990s, automating back office operationshasmademoves
tointroducea“secondwave” of functionality in ERPsystems. Theseproducts
were basically enhancementsto the ERP software and included Business
I nformation Warehouse (BW), Knowledge Warehouse (KW), Strategic En-
terpriseManagement (SEM), Customer Rel ationship Management (CRM),
EmployeeSelf-Service(ESS) and Advanced Planner and Optimisation (APO).
Table1 presents SAP' sAsia-Pacificimplementationsof someof thesecond
wave products presented with user segment and key market identified.

Thechangeindemandfor thesecond wave productsisshowninthepurchase
patternsfor 2001 and 2002 (Bennett, 2002). In Australasiain 2001, Supply
Chain Management (SCM) accounted for 15% and CRM for 20% of SAP

Table 1. Second wave implementations by year (Bennett, 2001).

Software I mplementations | User Segment | Key Market
CRM 70 >50 AU/NZ
e-Procurement 56 >50 AU/IP/SG
BW 263 1-20 AU/JP
APO 73 1-20 AU/NZ
ESS 33 >20 AU
Workplace 122 >20 AU/Korea
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salesrevenue. In 2002 SCM accounted for 22% of revenuewith CRM 21%,
Portals11% and Supplier Rel ationship M anagement (SRM) exchanges 11%.

Thereareseveral reasonsfor thisdiversification of ERPsystems: integration of
businessprocesses, need for acommon platform, better datavisibility, lower
operating costs, increased customer responsivenessand improved strategic
decision making (Iggulden, 1999). This slowing in demand for core ERP
systemshasresultedinaddedfunctionality installed, likeEmployee Self Service
(ESS), to prepare organisationsfor e-business. Many of Australia’ slarger
companiesand public sector organi sationsareimplementing ESSfunctionality
asanadjuncttotheir enterpriseresourceplanning (ERP) systems. Thesetypes
of systemsareenterprise-wideand areadopted by companiesin an attempt to
integratemany of their human resource business processand provide better
datavisibility. They claimtoincorporate*best businesspractice” anditis
understandabl ethegrowthincompani esimpl ementing ESSsol utionshasbeen
significant (Webster Buchanan Research, 2002). Thereturnoninvestment of
ESSapplicationshasbeen substantial (Lehman, 2000), with ESStransforming
labour intensive paper based HR formstodigital enabledforms, allowinga
50% reduction of transaction costs, 40% reductioninadministrativestaffing,
80% reduction in management HR duties and a 10-fold speed-up of HR
processes(Workforce, 2001).

Approximately 320 of Australia stop companieshaveimplemented SAP’'s
ERPsystem (SAPR/3), and of theseapproximately 150 haveimplementedthe
HR module, with 33 implementing the ESS component. These companies
includeToyota, Westpac, RMIT, National AustraliaBank, Siemens, Telstra,
and Linfox. Inrecent timesthere hasbeen aplethoraof research associated
withtheimpact andimplicationsof e-commerce. Much of thisresearch has
focused on the various business model s such as business-to-business and
busi ness-to-consumer withtheimportanceof devel oping customer and partner
relationships being espoused. There has been little attention paid to the
potential of business-to-employee (B2E) andtherolethat B2E systemscan
play inimproving busi ness-to-employeerel ationships. Thischapter |ooksat the
devel opment of thehumanresources(HR) ESSportal and presentsthefindings
of acasestudy of aleading Australiantelecommuni cationscompany that has
implemented a “second wave’ ESS portal. A model based on work by
Eckerson (1999) and Brosche (2002) depi cting portal maturity ispresented
and analysisshowsthat the ESS portal can be categorised asfirst generation
withan*“AccessRich” focus. Planned devel opmentsfor movingthe portal to
second generationwith acontent focusarepresented.
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From HRM to HRMISto eHR

Thefunction of human resource management haschanged dramatically over
time. It hasevolved fromanadministrativefunction primarily responsiblefor
payroll toastrategicrolethat can add val ueto an organi sation. Companieshave
now realised theimportanceof thisfunctionand areinvesting resourcesinto
supporting Human Resourcel nformation Systems(HRMIS). Theevolution of
HRtoeHR hasbeen accel erated by the convergenceof several organisational
forces. Theinternal processof HRischangingitsrolefrom supporttoamore
strategicplaceintheorganisation. Therolehasdevel opedfrombeing primarily
administrativetosupport, andthentotheroleof abusinesspartner. Atthesame
timeHR isastable, reliablebusinessprocessthat hashigh recognitionwithin
theorganisationandtouchesevery employee. ThishighrecognitiongivesHR
arapid acceptancewhenbeing giventhe* e’ treatment. Another important
forceactingonHRIisthe" addingvalue” imperative. Organisationsareinvolved
ina“warontalent” (Link, 2001) and organisationsseeeHR asanimportant
technol ogical tool inwinningthewar. HR hassei zed thischangeinorganisationa
focusand adopted the B2E model tofurther enhancethebusinesspartner role.
I nternet technol ogy continuesto shapetheway that HR informationisbeing
deliveredtoemployees.

Therearethreemaindelivery platforms—Customer Service Representative
(CSR), InteractiveV oiceResponse (IVR) and Web applications—however,
thefreguency of useischanging. Customer serviceusage(CSR) andinteractive
voiceresponse (IVR) gain 20-30% of employeeenquiries, withWeb applica-
tionsgai ning 50% of employeeenquiries(Anonymous, 2002). Thecustomer
servicerepresentativeisstill thedominant accessmethod for complex transac-
tions. WebaccessisreplacingVR aspreferred self-servicemethodinlarge
organisations.

Many of theworld’ sleading companiesareusing ERPsystemsto support their
HRinformationneeds. Thisispartly duetotherealisationof theintegrativerole
HR has in numerous business processes such as work scheduling, travel
management, production planning and occupational healthand safety (Curran
& Kellar, 1998). TheB2E model involvestheprovision of databases, knowl-
edge management tools and employee related processes online to enable
greater accessibility for employees(Deimler & Hansen, 2001). They believe
that therearelarge savingsto makefromimplementing B2E solutions.
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Figurel. Theemployeerelationship management |landscape (Hamer man,
2002).
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Business-to-Employee (B2E) Models

With advancesin network and browser technology companies have been
moving moreand moreof their corporateinformationresourcesto Web based
applications, making them avail ableto empl oyeesviathecompany intranet.
Originally these applicationsonly allowed employeesto view and browse
el ectronicversionsof existing documents. Companiesfoundthat therewasa
saving in publication costsand an empowerment of employeesthroughthe
increased availability of corporate proceduresand knowledgeto enablethem
toperformtheir day-to-day tasks. Theincreased familiari sation of employees
intheuseof browser technol ogy and the maturing of thistechnology within
companieshasresultedintheseapplicationsevolvingtoincorporatetransac-
tional interactions. Thishasanumber of benefits, includingthemovetowards
paperlesstransactionsand theimplied reductioninadministrativeoverheads
andtheprovision of better level of serviceto employees. Hamerman (2002)
setsthe Empl oyee Rel ationship M anagement (ERM) landscapewith corpo-
rate, personal and employee elements set out in adiagram (see Figure 1).
Hamerman (2002) seesERM suitesasbeing platformsforinformationdelivery,
processexecution and collaborationintheorganisation. Theadvantagesin
empowering employeesthroughan ERM suiteinclude:
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e Multiplevaluepropositions,

*  Consistent portal GUIs,

*  Allemployee24x7,

*  Red-timedynamicinformationdelivery,and

*  Comprehensivecollaborativework environment.

Employees can now accessarange of information pertinent to themselves
without havingtorely onothers. They can comparepay slipsfor anumber of
givenperiodsandthey canview their superannuationandleaveentitlementsand
thenapply for leave online. Humanresources (HR) for many companiesare
evolvingfromthetraditional payroll processing functiontoamorestrategic
directionof human capital management (Malis, 2002). AsHR hasevolved, the
level of associated administrative dutieshasincreased proportionally, with
someresearch estimating that asmuch as 70% of HR personnel timeisspent
onadministrativeduties(Barron, 2002). Thishasbeen estimated to represent
acost of upto$US1700 per employeeper year (Khirallah, 2000). It hasbeen
estimated (Wagner, 2002) that HR paper forms cost $20-$30 to process,
telephonebased HR formscost $2-$4 to processbut | nternet based HR forms
cost only 5-10 cents. Inan attempt to exploit these cost differencescompanies
havelookedtothelnternet for thesolution.

B2E: Employee Self Service

B2E Employee Self Service(ESS) isan | nternet based solutionthat provides
employeeswithabrowser interfacetorelevant HR dataand transactions. This
enablesemployees’ real-timeaccesstotheir datawithout leavingtheir desktop.
They canupdatetheir personal details, apply for leave, view their pay details
and associated benefits, view internal job vacanciesand book training and
travel. The benefitsof thistype of technol ogy have been well documented
(Alexander, 2002, McKenna, 2002; Webster Buchanan Research, 2002;
Wiscombe, 2001). They includereduced administrative overheadsand the
freeing of HR staff for morestrategic activities, improved dataintegrity, and
empowerment of employees. One report identified amajor benefit asthe
provision of HR services to employeesin ageographically decentralised
company (NetKey, 2002). Tangiblemeasuresincludereductionsinadminis-
trativestaff by 40% and areductionintransaction costsof 50% (\Wiscombe,
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2001) and thereduction of processesfrom two to three daysto afew hours
(NetKey, 2002). A recent study of UK top 500firmsreveal ed that themajority
of B2E solutionswerestill at abasiclevel and havefocussed onimproved
efficiency and electronicdocument delivery (Dunford, 2002). Ordonez (2002)
mai ntainsthetheme of information delivery in presenting ESSasallowing
employees accessto theright information at theright timeto carry out and
process transactions; further, ESS allows the ability to create, view and
maintai ndatathrough multi pleaccesstechnol ogies. CompaniessuchasToyota
Australiaarenow extending thisfunctionality beyondthedesktop by providing
accessto el ectronic HR Kiosksin common meeting areas.

TheCedar group (Cedar Group, 1999, 2000, 2001, 2002) carry out anannual
survey of major global organisationsand their B2E intentions. Thesurvey
coversmany facetsof ESSincludingtechnology, vendors, drivers, costsand
benefits. The average expenditurein 2001 on an ESSimplementation was
$US1.505million. Thiscostisbrokendown:

*  Software22%,

* Hardware18%,

*  Interna implementation costs18%,
*  Externa implementation costs17%,
*  Marketing 10%, and

* ASPs17%.

L ooking at thiscost from an employee perspective seesthe average cost of
ESSimplementationranging from $US32/employeefor alargeorganisation
(>60,000 employees), to $US155/empl oyeefor amedium size organisation
(7,500 employees). Thefundingfor theHR ESScomesfromtheHR function
inNorth Americanand Australian organi zations, whereasthe Head Office
fundsthemin European organisations. Themaindriversfor ESSare:

*  Improvedservice(98%),

»  Betterinformationaccess(90%),

*  Reduced costs(85%),

e  Streamlined processes(70%), and
o  StrategicHR (80%).
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Employeescan useavariety of applicationsinthe ESS, and the main ones
identifiedinthe Cedar survey areemployeecommunications(95%), pension
services(72%), training (40%), and leaverequests (25%), along with many
others. Managersuseself-servicedifferently inthethreeregionsof thesurvey.
North American managersuse M SSto processtravel and expenses(42%),
European managersto processpurchaseorders(48%) and A ustralian manag-
ersto processleaverequests(45%). Employeeservicescan bedelivered by
avariety of methods, and the Web-based self-service (B2E) isundergoing
substantial planned growthfrom42%in 2001 to 80% plannedin2004. The
trendisforimplementing HRM I Sapplicationsfrommajor vendorslike SAPor
Peopl eSoft. ESSimplementationsshow overwhel ming successmeasures, with
53% indicating their implementation was successful and 43% somewhat
successful. Thevaluepropositionfor ESSincludes.

*  Averagecost of transaction (down 60%),
* Inquiries(down 10%),

*  Cycletime(reduced 60%),

*  Headcount (70%reduction),

* R.O.l.(100%in 22 months), and

»  Employeesatisfaction (increased 50%).

The culmination of the Cedar group reports lists the barriers to benefit
attainment and critical successfactorsin ESSapplications. North Americaand
Australian organisation bothlist cost of ownership/lack of budget asthemain
barriers, whilst European organi sationsperceivelack of privacy and security as
themainbarriers. Other barriersinclude: |ack of technical skills, unabletostate
businesscase, low HR priority and HRM Snot in place. Aswith other complex
| T application projects, executivecommitment, internal collaborationand
availability of technical skillstoimplement theapplicationareall considered
important successfactors.

Web Portals

Theterm “portal” has been an Internet buzzword that has promised great
benefits to organisations. Dias (2001) predicted that the corporate portal
would becomethe most important information delivery project of the next
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decade. Theterm* portal” takesadifferent meaning depending ontheview-
point of the participantintheportal. Tothebusinessuser theportal isall about
informationaccessand navigation; to abusinesstheportal isall about adding
value; tothemarketplacetheportal isall about new businessmodels; andtothe
technologist aportal isall about integration. The portal was developed to
addressproblemswith thelarge-scale devel opment of corporateintranets.

Corporateintranetspromised much but hadto addressmultipleproblemsinthe
organisation (Collinsasreportedin Brosche, 2001, p. 14). Ontheuser side
employees must make informed and consistent decisions and are being
imploredto accessmultipleinformation sourcesontheWeb. Onthetechnol ogy
sidelntranet sitesinorgani sationshaveproliferated, resultinginanincreasein
search complexity for corporateusers. Early versionsof portalsweremerely
Web pageswith extensive document linkages, agateway totheWeb. These
early versionshavebeen replaced by moreadvanced portal versions. Eckerson
(1999) proposed four generations of portals (see Table 2) and he proposed
that portal scan beanal ysed by theinformation content, information flow and
thetechnol ogy focusthat makeuptheportal. Just asthelntranet proliferated
withinorganizations, portal sarenow startingtomultiply. Themegaportal is
being devel opedinthehopeof addressing theunfettered expansion of function
specific portals. Theportal management system or themegaportal isbeing
developedtotakecontrol of portal proliferationand hastheaim of enhancing

Table 2. Portal generations (Eckerson, 1999).

Generation | Descriptor Features
First Referential Generic Focus
Hierarchical catalogue of pages
Pull Flow
Decision support
Second Personalised Personalised Focus

Push and Pull Flow
Customised Distribution

Third Interactive Application Focussed
Collaborative Flow
Fourth Specialised Role Focussed
Corporate Applications
Integrated Work Flow
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businessprocessconvergenceandintegration. Shilakesand Tylman (1998)
coined theterm “Enterprise Information Portal” (EIP), and thisdefinition
encompassed information access, application natureand I nternet gateway that
areapparent inthesecond and third generati onsof organisational portals. One
areathat isbeing devel opedviaportal technology isemployeerel ationships.
We have already looked at ESS as an example of a B2E system; some
additional employee applicationsare M 2E (M anager-to- Employee), E2E
(Employee-to-Employee) and X 2E (external-to-Employee). Takentogether,
all theserelationshipsareconsidered part of theERM strategy (Doerzaph &
Udolph, 2002). AnERM strategy ismadeup of thefollowing components: self-
servicetechnology, collaborationtools, communicationtools, knowledge
management techniques, personalisationfocusand lastly, accesstechnology.
The access technology can encompass employee interaction centres like
hotlinesor helpdesksor enterpriseportal s. General M otorsisoneof theleading
HR portal simplementedintheworld and they have proposedthreegenerations
of HR portals(Dessert & Colby, 2002).

Thethreephasesarepresentedin Table3and arepresentedinfiveorganisationa
dimensions. A model of portal architectureisproposed by Brosche (2002,
p.19) and depicts a portal having core, key elements and specialisation
components. The components proposed by Brosche (2002) can be further
categorised ashaving an information focus, technology focusor aprocess

Table 3. Generations of HR portals (Dessert & Colby, 2002).

Dimensions 1¥ Generation 2" Generation 39 Generation
User Static Web Dynamic Anywhere Access
Stickiness High Usage Personalised Analytics
Search Robust Search Dashboard
Communications News Unified Messaging e-Learning
& Callaboration Chat Targeted Push versu Pull e-Culture
Jobs Role-Based Broadcast Media
Information Online Publications Dynamic publishing Online Publishing
Access Links Native Web Apps Int Content
Launching Pad Content Integration b/w functions
Services Travel expenses Life’/Work Events Role Based
Payroll Communities Online Consulting
E-Procurement e-Hedlth
Technology Web/App servers Content Management Federated services
Unsecured LDAP Wireless
Basiclogin Int e-mail, chat, IM, Multi-media
Broadband
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Figure 2. Portal generations by Brosche categories.

Portal Generations First Second Third
ACCESS CONTENT APPLICATION
Portal Categories RICH RICH RICH
Information Focus Aggregated Personalised Integrated
Process Focus HR Forms HR Publication HR Application
Technology Focus Browser Publishing Workgroup/Mobile
Search Application Access

focus. We can further combine Eckerson generations with Brosche portal
model and analysean organisation’ sportal by itsinformationfocus, technol ogy
focus and process focus and categorise it as being first, second or third
generation (seeFigure?2).

Usingthisproposed categorisation of portalswewill analysethe ESSportal of
amajor Australian organisationandlocatethestageof portal developmentitis
currentlyin.

Case Study

Auscom B2E Solution

Themoveto B2E ESSportal sisdetail ed through theuseof acasestudy. Case
study research methodol ogy was used asthe chapter presentsan expl oratory
look at implicationsof ESSimplementations. Yin (1994, p. 35) emphasisesthe
importanceof asking“what” when analysinginformation systems. Yingoes
further and emphasi sestheneed to study contemporary phenomenawithinreal -
lifecontexts. Theetic or outsider approachwasused inthiscasestudy. This
approach emphasisesan analysi sbased uponan outsider’ scategorisation of
themeaningsand reading of thereality insidethefirm. Theanalysisisbased
upon obj ectivemethodssuch asdocument analysis, surveysandinterviews.
Assumptionsthat weregleanedintheanal ysisof maturity of portal development
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werequeried and clarified by interview. Wal sham (2000, p. 204) supportscase
study methodology and sees the need for a move away from traditional
information systemsresearch methodssuch assurveystoward moreinterpre-
tative case studies, ethnographi esand actionresearch projects. Several works
haveused casestudies(Benbasat et al., 1987; Chan & Roseman, 2001; L ee,
1989) in presentinginformation systemsresearch. Cavaye (1995) used case
study researchto analyseinter-organisational systemsand thecomplexity of
information systems. A singlecompany waschosenfor casestudy researchin
attempt toidentify theimpact of an ESSimplementation and theassociated
development along the ESSto Portal path. Thechosen company attended a
forum on ESS conducted by the SAP Australian User Group (SAUG). The
casestudy company waschosenbecauseitisaleading Australian organisation
with along mature SAP history and had implemented SAP ESS module.
Initially, informationwascollected asaresult of thecompany’ spresentationat
theESSforuminJune2002. | nterviewswereconductedfirstly by e-mail with
two managersfrom Auscom; onemanager wasfrom Corporate Systemsand
theother from Infrastructure Services. These predetermined questionswere
then anal ysed and enhanced and formed the basi sof theinterviewssupported
by observations through access to the ESS system. Interviews were tran-
scribed and follow-up queriesand clarification of pointswere conducted by
telephone. Project documentationand policy documentswereal so supplied.
Theinitial casestudy wascommenced in October 2002 by Engleby, Nur and
Romsdal (2002) and thenrefined and extended in December by theauthorsof
thischapter. Thenameof the case study organisation hasbeenwithheld dueto
conditionssetinthecasestudy interview.

Australian Communications Organisation (Auscom)

AuscomisAustralia sleadingtelecommunicationscompany. It wasprivatised
in 1997 and currently has 40,000 full-timeempl oyees, 20,000 contractors,
2,000information systemsand 50,000 desktops(Greenblat, 2002). It offers
afull range of communicationsandinformation servicesproducts, including
local, long distance, mobile, Internet and subscriber television. Intheyear
ending June2002ithad $AUD 20billionof salesand aprofitof SAUD 3billion.
Auscom’ svisionistobeaworld-class, full servicetelecommunicationsby
delivering company-wideprocessimprovement, productivity gainsand cost
efficiency (Auscomvision, 2002). It could beviewedinthesamestrategiclight
assay, aleading Europeantelecom, Deutsche Telecom AG. Oneof theareas
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that Auscom had analysed and felt wasableto better deliver their visionwas
HR. Theexisting HR systemwascost bl oated, processfragmented and had
poor data access. Auscom wanted to explore the strategic aspects of HR,
especially theconcept of “ employer of choice,” andinstigated“ PeopleOnline’
in May 2001. The project was to be developed in three phases: Phase 1
introduced ESS to provide simple HR employee based transactions and
information search facilities. Phase 1 had two components, MyDetails, the
simpleemployeeHR ESSand Peopl eSearch, theinformation search compo-
nent. Phase2 wouldintroduceworkflow for both HR and non-HR processes.
Phase 3would provideadditional features, butisreally “ over thehorizon” at
thisstage. Phase 1 wasrolled outin May 2002 and phase 2 was scheduled to
berolled out in November 2002 with Del oitte consulting the devel opment
partner. The business case for phase 1 identified four groups of benefits:
guantifiablecost savings, increased dataintegrity, enabling processre-engi-
neering and e-enabling theworkforce. Detail sof thebenefit metricswerenot
availableduetocommercial inconfidence. Four monthsafter theimplementa-
tion an external organisation carried out areview and analysed the business
requirements, performance, implementation and project management of
PeopleOnline. Ananalysisof thereview ispresented with referencetothe
portal generationsinFigure?2.

Information Focus

Information stickinessreferstotheability of the ESSto draw andretainthe
user. The Mydetails application did provide enhanced stickiness but
PeopleSearch did not. Thereview team found that the needs of super/power
usersinswitchboard/reception, who use Peopl eSearch extensively, had not
beenanalysed enoughintheinitial businessrequirementsanalysis. Therewas
also aproblemwhen cost considerationscreated ascopeand softwarechange
and project requirementsof thespecial power userswasnot re-visited after this
change. Therewasa soan operational problemwhereservicelevel agreements
did not have adequate time/penalty clausesand or metricsbuiltin, thereby
causi ng performanceproblemsto beneglected. Overall, theMydetail scompo-
nent did enhancestickinessasit providedthefull rangeof typical “PULL” ESS
features: personal details, pay, |leave, bank and benefit packages. Thistypeof
ESSsiteistypically afirst generation“ ACCESSRICH” sitewith predomi-
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nately “pull” features(Static Web, High Usage). Theinformation providedto
the user waslimited to HR or employee based information. There was no
processinformation, busi nesstransactioninformation or productinformation
provided. Therewasno across-functioninformationflows. Theaccessfocus
of the portal would indicate that the portal was immature and still first
generation.

Process Focus

Thisdimensionlooksat theextent that theportal reachesout to other areasof
theorganisationandtheextent that the portal enablescollaborationand cross-
integration businessprocessoperations, likee-procurement, travel expenses
authorisation, payroll, timeand HR datamanagement. Theservicesprovided
by the Phase 1 project was limited to HR type dataincluding payroll. The
extension into other areas of the organisation and across business unitsis
scheduled for Phase 2. The Peopleseach component enhanced communica-
tionsby providing one-stop searchfacility inthewholeorganisation. It was
important that this communication tool should have been aligned to the
corporateintranet look andfeel. Therewaslittlecollaborationbuiltintothis
phase. Againthistypeof portal with moderate communicationsbut limited
collaborationfeaturesisafirst generation“ACCESSRICH” HR portal.

Technology Focus

Thel T model of theHR infrastructurewasbased around SAPR/3with ESS
added functionality for self-serviceand SAP’ sWhosWhosapplicationfor
search capability. Halfway through thebusi nessrequirementsanalysisAuscom
dropped WhosWhosandreplacedit withanin-housesearch package. Therisk
of upgradingthelnternet browser from|E4to | E5 created major problemsto
the extent that the system was written to |E4 compatibility. There was no
content management, publishing capability, workgroup, collaborationor e-mail
access. Again, looking at theFigure2 thetechnol ogy dimensionisclearly first
generation“ ACCESSRICH” portal.
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Conclusion

“MSSand ESSarethe‘killer applications’ of the HRworld. They
represent a pivotal point in the technology of HRMS’ (Johnston,
2001)

ESShasprovento provideanumber of quick winsinthebusiness-to-employee
e-businessmodel. It providesanumber of benefitsto compani esand stream-
linesmany of theHR processeswhileat thesametimeempowering empl oyees.
A recent Tower Perrinreport (2002) showed that ESS portal shave been or
are being adopted by 73% of organisationsand that eHR hastaken holdin
organisations. David Whitefrom Del oitte Touché (2002) confirmedtheaccep-
tanceof eHR portal sinto thelexicon of e-enablement:

“ A Successful technol ogy-enabled HR strategy combinesbusiness
strategy with emer ging technol ogiesand existing infrastructureto
produce an integrated, comprehensive plan for how HR will
deliver services, provide information, and process transaction.”

Comparedto other e-businesssolutionsit hasarelatively low impact onthe
organisation, employeesand processes. Therisksareminimal asit providesa
Webinterfaceto an existing systemandimprovesdataintegrity, asemployees
areresponsiblefor much of their owndata. However, aswithmost I T proj ects,
ESSportal sdo promiseto provideextended functionality into and acrossthe
organisation. Many companiessuchasGM USA (Dessert & Colby, 2002) are
now evolvingtheir ESSsol utionsinto employeeportal swheretheHR function-
ality isjust another tab that appears on their Web page with their business
transactions, corporatedata, calendar and e-mail functionality. ESSshould
eventually disappear asatermasWebinterfacesbecomestandardincorporate
portalswheretheemployeehasoneinterfaceto carry out all businessrel ated
transactions. Wecan analysetherel ative positionsof Auscomand GM portal
maturity by referringto Table4. Auscomdevel opedtheir first generation portal
tobeprimarily aninformation pull applicationwiththemainfocusontraditional
HRforms. Littlecollaborationor communication applicationsweredevel oped
inthefirstreleaseand assuchthisplacethe Auscomportal firmly inthe* access
rich” type. Thenext version of the portal waslooking at theonlinerouting of
standard HR transactions, online recruitment, talent management and an
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enhanced emphasisontraining. Thisdevel opment would movethe Auscom
portal intothe* content rich” and partially intothe* applicationrich” phases. The
GM portal, asshownin Tables3 and 4, hasmoved beyond this* accessrich”
phaseintothecontent and application phase. Auscom seemtobemovinginthe
right direction, if somewhat behind GM. There seemsto beno doubt that the
technology existsto movean organisationlike Auscomfromfirst generation
“accessrich” to second generation® content rich” and onto third generation
“applicationrich” portal.

Futurework devel oped fromthischapter couldincludelooking at organisations
that haveimplemented B2E HR portalsand seeingif they can becategorised
into thethree generations of portalsasdepicted above. Another important
aspect would beto look at the drivers and obstacles in developing portal
solutionstogether withimplementationissuesand problems. It would alsobe
important to chart the development of portal resources, including content,
“portlets’ and portal communities. Therearemany termsused to describethe
movefromtraditional HRtothe" e-enabled” versionsof HR: HRMI S, eHR,
B2E, ESS, Web enabled ESS, HR portal, ESS portal and several others. What
isnot vagueistheunderstanding that theseareinformationdelivery platforms
that havemuch potential todeliver not only cost focussed savingsbut themore
important strategic HR benefitsbei ng sought by modern organisations. The
recent Cedar report (2002, p. 1) commented:

“HR self-service and portal technologies are maturing as strate-
gic, comprehensive solutions that support building high perfor-
mance wor kfor ces, while sponsored and supported by HR, these
technologiesareincreasingly part of enter prise to employee solu-
tions.”

Table 4. Portal generations by Brosche categories.

Portal Generations First Second Third

Portal Categories | ACCESSRICH | CONTENT RICH | APPLICATION RICH

Information Focus Aggregated Personalised Integrated
Auscom Portal General Motors Portal

Process Focus HR Forms HR Publication HR Application
Auscom Portal General Motors Portal

Technology Focus Browser Search Publishing Workgroup/Mobile Access
Auscom Portal Application General Motors Portal
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Whenamajor Australian organisationleadstheway with modern e-enabled
applications, thestageisset for other Australian organisationsto beaggressive
followers. Wewill watch with great interest themarch to ESS and then the
advancement to HR/corporate/enterpriseportal s.
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Chapter VI

EnterpriseSystems
and the Challenge of
| Nntegr ated Change:

A Focus on Occupational
Communities

Joe McDonagh
University of Dublin, Ireland

Abstract

Whilethe business pressisawash with claimsthat investing in enter prise-
wide systems is the key to delivering superior economic performance,
unfortunately it appears that reaping the benefits of such I T investments
is fraught with difficulty. Indeed, the introduction of IT into work
organisations is generally marred with persistent reports of
under performance and failure. This chapter critiques the nature of this
dilemma and in particular explores the role of diverse occupational
groupsin its perpetuation over time. Thisdilemma is sustained over time
by the behavioural patterns of diverse occupational groups that have
vested but divergent, interests in exploiting IT. Executive management
tend to view the introduction of 1T as an economic imperative while IT
specialiststendto view it asatechnical imperative. The coal escent nature
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of these two imperatives is such that the human and organisational
aspects of IT related change are frequently marginalised and ignored.
Achieving a more integrated approach to the introduction of IT is
inordinately difficult since the narrow perspectives embraced by the
executive and IT communities do not naturally attend to change in an
integrated manner.

| ntroduction

Whilethebusinesspressisawashwith claimsthat investinginenterprise-wide
information systemsisthekey to delivering superior economic performance,
unfortunately it appearsthat reaping thebenefitsof suchinvestmentsisfraught
with difficulty. Indeed, the introduction of enterprise systems in work
organisationsisgenerally marred with persistent reportsof underperformance
andfailure. Thischapter critiquesthenatureof thisdilemmaandin particular
explorestherol eof occupational communitiesinitsperpetuationthroughtime.
Thechapter concludesby way of noting that effecting anintegrated approach
totheintroduction of enterprisesystemsthat accountsfor economic, technical,
human, and organi sational facetsof changeisinordinately difficult sincethe
requisiteknowledgeand expertisearewidely dispersed among diverseoccu-
pational communities.

A Historical Dilemma

Undoubtedly, theinfluence of computer based information systemshasbeen
pervasivethroughout thelast four decades. A brief historical tour bearswitness
to such pervasiveness. from electronic data processing in the 1950s, data
processing in the 1960s, management information systems in the 1970s,
strategicinformation systemsinthe 1980s, to enterprise systems, electronic
business, el ectronic commerce, and el ectronic government inthe 1990sand
2000s. Each decadehaswitnessed rapid advancesintechnol ogical innovation
whichwhen combinedwith pivotal administrativeinnovationshaveofferedthe
promiseof major benefitsat multipleorganizational andinter-organizational
levels.
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Itisindeedfair to say that what best characterisesthispresent eraof computer
based information systems from earlier erasisthe dominant focus on the
promiseof extending thereach of theenterprise (Champy, 2002; Davenport,
2000; Hammer, 2001; Porter, 2001), enabled by significant advancesin
informationand communi cationtechnol ogies(PriceWaterhouseCoopers, 2001).
Shouldweeagerly nurturethefulfilment of thispromiseor shouldthemany
claimsabout espoused benefitscause usto embraceamorecautiousresponse?
A cautiousresponse may beadvisabl el

Consider recent evidencethat confirmsthat realizing thebenefitsof enterprise-
wideinformation systemsposesaformidablechallengefor many privateand
public sector organizationsalike. For example, inasurvey of 117firmsacross
17 countries, only 34% of respondentsconfirmedthat they werevery satisfied
withtheirinvestments(McNurlin, 2001). Furthermore, in excess of 90% of
enterprisesystemsimplementationsoverrunintermsof cost or timeor both
(Sammonetal., 2001). Research conducted by the Standish Group confirms
that 28% of enterprisesystemsimplementationsareabandoned for avariety of
reasons (Croweet al., 2002).

Evidence of the nature outlined aboveisnot new. Reflecting briefly upon
organizations experienceswithinformationtechnology (1T) throughout thelast
four decades, it appears that the much-vaunted promise of IT investment
yieldingsignificant gainhasregularly failedtomaterialize(Cleggetal ., 1996;
McDonagh, 1999). Indeed, many organi sationsappear to experiencesignifi-
cant underperformance and failure with regard to their I T investments as
opposed tothe promiseof superior performancesofrequently claimedinthe
businesspress. Consider for amoment anumber of high profilecaseswherethe
introduction of I T hasbeen afiasco.

o Afteratotal of $125 million dollarshad beeninvested, Hilton Hotels
Corporation, Marriott Corporation and Budget Rent-A-Car Corporation
cancelledwhat had becomeamajor I T failure(Oz, 1994).

FoxMeyer Drug, alarge Texas-based pharmaceutical company, filedfor
bankruptcy in August 1994 as a consequence of a$65 million dollar
enterprise system investment that went devastatingly wrong (James,
1997).

*  TheCalifornia Department of Motor Vehicles embarked on a major
project to revitalise itsdriver’slicence and registration applications
process. By 1993, after $45 million dollarshad been spent, the project
wascancelled (Johnson, 1995).
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*  Havinginvested £600 million, the Child Support Agency intheUnited
Kingdom admitted that its new system was a failure and was being
abandoned (Jones, 1997).

»  Aftersevenyearsandabout $500 milliondollarstryingtoimplement the
mai nframe-based SAPR/2 enterprise software package, Dow Chemical
scrappedtheproject and started from scratchwith aclient/server version
instead (Cambridgelnformation Network, 1999).

*  Havinginvested £878 milliononamagnetic stripecardthat never saw the
light of day, theUK Government admittedthat itsPATHWAY initiative
wasafailureand wasbeing cancelled (Ranger, 2000).

Thereissignificant evidenceto suggest that failuresof thenatureoutlined above
areaconstant featureof thel T landscape (M cDonagh, 2000; Ranger, 2000;
Sabbagh, 1998). A recent analysisof 27 sourcesof evidence between 1979
and 1998 concludesthat around 50% of I T initiativesfail or arecompletely
abandoned, whileanother 40%aredelivered|ateand over budget (M cDonagh,
1999). Unfortunately, the percentageof initiativesthat deliver businessvalueis
aslowas10% (Cleggetal., 1996; Johnson, 1995; K earney, 1990; McDonagh,
1999).

L earning from Failure

Consideringthat such poor outcomesfromIT investmentinitiativeshasbeena
pervasivethemebothinmanagement literature and organisational practice
throughout the last four decades, how can one readily account for such
outcomes?To understand the persistent nature of thisphenomenon onemust
understandtheessential natureof thechallengeinvolvedintheintroduction of
I T intowork organisations. That challengenecessitatesfosteringanintegrated
approach to the management of change, an approach that concurrently co-
ordinatesand integrateseconomic, technical, human and organisational facets
of change. Recognising thesystemic natureof thischallengeitisdisappointing
thentofindthat most | T-enabl ed changeinitiativesaredominated by economic
andtechnical cons derationstotherd ativeexclus onof humanandorganisationa
considerations(Lunt & Barclay, 1988; More, 1990). Thetangiblenatureof this
dilemmareadily manifestsitself when one considersthat extant empirical
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research supportstheassertionthat economicandtechnical considerationsare
unlikely tofeatureprominently whenIT failstodeliver (Cleggetal., 1996).

What then arethe consequencesof failing to nurtureasystemic approach to
change that concurrently accounts for economic, technical, human, and
organisational aspectsof | T?Indeed, they appear rather gravesincefailingto
attend to human and organi sational facetsof changeare consideredtobethe
root of much I T-related underperformanceandfailure(Benyon-Davies, 1997,
Lucas, 1975). Lucas(1975) statesthat thedifficultieswith I T areprimarily of
abehavioural nature, aview well supported by Bariff and Ginzberg (1982).
Other writershavesuccinctly noted that 90% of the problemsencounteredin
| T-enabled change are of ahuman and organisational nature (Clegg et al .,
1996; Isaac-Henry, 1997; Long, 1987).

Recent literature on enterprise-wide information systems provides potent
confirmatory evidencethat failureto addressthe human and organi sational
aspectsof changeall toofrequently contributestorather poor outcomesinsuch
investments (Esteves & Pastor, 2001; Sarker, 2000; Sedera et al., 2001,
Smyth, 2001).

A brief examination of the human and organisational factors frequently
marginalizsedin| T-enabled changeinitiativessuggestsmaj or areasof concern
(McDonagh, 1999):

»  Lackof guiding businessandtechnology strategies

*  Lackof attentionto organisation structure, design, and culture

* Lackof attentiontojob design, task design, and the nature of work
»  Lackof attentionto existing procedures, practices, and systems

»  Lackof attentiontomanagement style

»  Lackof attentiontoindustrial relations

e Lackof attentiontoeducation, training, and awareness

»  Lackof fit betweenthesystem and theorganisation

»  Lackof attentionto knowledge, skill, experienceand attitude of execu-
tives, experts, and users

* Lackofattentiontol T specialists limited cognitiveskills, social skillsand
human codes

» Lackof attentiontousers' capabilitiesincluding cognitivestyle, stress
adaptation, motivationand commitment
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»  Lack of appropriate systems development and project management

methods

*  Lackof attentionto theunderlying assumptionsthat drivethe systems
development process

e Lackof user participationand user ownershipinthesystemsdevel opment
process

»  Lackof attentionto systemsimplementation
»  Lackof attentiontothecompositionand effectivenessof project teams
e Lackof organisational resourcesand support

Considering the wide array of evidence that suggests that human and
organisational aspectsof changeareroutinely marginalisedandignoredin| T-
enabled changeinitiatives, itisworth considering why thisdilemmapersists
throughtime. Areorganisational actorsgenuinely unawareof thehumanand
organisational facetsof change, orinamoresinister sense, dothey wilfully
colludetomarginaliseandignorethesekey dimensionsof change?Whilethe
themes of both individual and collective learning are chic in the field of
management and organi sation studies, onecould beexcusedfor believing that
organisationslearnlittle, if anything, fromtheir difficultieswith I T-enabled
change. In the words of Andriole and Freeman (1993), “we seem to learn
relatively littlefromour mistakes... wearenot learning from our experience”.

An Occupational Quandary

Reflecting on such poor outcomesfrom I T investmentinitiatives, itishardly
surprisingthat theintroductionof I T intowork organi sationsoffersapotent
arenainwhichorganisational actorsareregularly drawnintoamilieuof intense
discord. Evidenceof suchdiscord abounds. Many I T specialistsareconsid-
eredlackinginthecoreskillsrequiredtointegratel T withthebusiness(Martin
etal., 1995). Company directorshavelittlefaithinthebusinessjudgement of
their I'T counterparts, eventhough I T isrecognised ascritical to corporate
success (Stammers, 1997). Bosses tend to accuse I T colleagues of hiding
behindtechno-babbleto cover their lack of businessacumen (McGinn, 1997).
I T peopleare often al oof and uncooperative, uncomfortablewith teamwork
andunabletolisteneffectively tousers(Vora, 1997). Indeed, arecent survey
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of 340 ClOs(chief informationofficers) intheUnited States, the UK, Germany
and Francenoted that ClOsshow alack of businessacumen and shrewdness
and aregenerally perceived asgeeksand not businessprofessionals(Korn/
Ferry International, 1998).

Conversely, aUK survey of 1,000 full-time IT professionalsand 200 IT
employerscarried out by HarrisResearchrevealed that 32% of I T profession-
alsfeltthat “ senior management did not fully appreciatetheroleof IT intheir
business’ (Briggs, 1996). Similarly, asurvey of the UK’ stop I T directors
carried out by theButler Groupreveal ed that 73% did not think their business
managerswerel T focused (Briggs, 1997). I T specialistsaccuse management
of profound ignorance when it comesto new technology (McGinn, 1997).
ThosewhoworkinIT oftencomplainthat their non-1T colleaguesdonot really
understandthetruepotential of technology. Thisisheldtobeespecially trueof
directors, who can seem radically out of touch (Hallahan, 1998). Golden
(1997) sumsit up when he saysthat all too often thereisayawning gap of
understanding between businessmanagement and I T professionals.

Castigationsof thenatureoutlined above have persisted throughout recent
decades(Fitz-enz, 1978; Oliver & Langford, 1987). Consider theassertion
made two decades ago that the average software engineer “is excessively
independent —sometimesto apoint of mild paranoia. Heisoften eccentric,
glightly neurotic, and he bordersupon alimited schizophrenia” (Fitz-enz,
1978). WhileOliver and Langford (1987) notethat such discordisrootedin
ill-understood differencesincognitivestyleitremainsthat such polarisationis
not uncommon.

Itisof interest to notefromtheabovethat much of thediscord surrounding the
introduction of IT in work organisations appears to manifest itself in the
polarisationof diverseoccupational groups, namely executivemanagement and
I'T specialists. “Informationtechnol ogy hasapolarising effect on managers; it
either bedazzlesor frightens. Thosewhoareafraid of it shunit, whilebedazzled
I T departmentsfrequently becomeprisonersof their ownfascination, con-
structing el aboratetechnol ogy architecturesand enterpriseinformation mod-
els’ (Davenport, 1994). Thelevel of inter-group dissent highlightstheneed for
a deeper understanding of how such groups separately and collectively
influencetheprocessof introducing I T intowork organisations.

Oncloserinquiry, it emergesthat theplight with I T isof anenduring nature
sustai ned by thebehavioural patternsof polarised occupational groupswho
have vested, but divergent, interestsin exploiting IT (McDonagh, 1999).
Executivemanagement view theintroduction of I T asaneconomicimperative,
whilel T specialistsview it asatechnical imperative. Thecoal escent natureof
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thesetwoimperativesissuchthat human and organi sational considerationsare
regularly marginalised andignored during theprocessof introducing I T into
work organisations(McDonagh, 1999; McDonagh & Coghlan, 2000).

Reflectingmoreclosaly onthemanner inwhichtheexecutivecommunity shapes
theintroductionof I T inwork organisations, it becomesincreasingly apparent
that thisworldwide community of practitioners has apotent effect on 1 T-
enabled change(McDonagh, 1999).

e Many senior executivessee peopleascostly impersonal resourcesthat
generateproblemsrather than solutions.

*  Many senior executivesembraceanarrow economicfocuson|T believing
that I'T merely offersanopportunity for rationalisationand cost reduction.

 Many senior executives see IT as a cost-pit rather than a strategic
capability.

*  Many senior executives embrace a short-term focuson I T and exert
inordinate pressureto achieverapid payback and short-termgain.

* IT executiveschargedwith delivering businessvaluefromIT aremore
oftenthan not excluded from boardsof management, executivemanage-
ment teams, and the corporate strategy process.

e Many senior executivesfail tocommittothel T strategy process.

*  Theclear separation of managerial andtechnical work servestoreinforce
andinvigoratethedividebetween businessand I T.

Inasimilarvein, I T specidists, asaworldwidecommunity of practitioners, have
aprofoundimpact upontheintroductionof I T inwork organisations(M cDonagh,
1999).

*  Much of the community embraces atechnical focuson IT, attending
primarily tothetask and technol ogy componentsof work organisations
intowhichIT isbeingintroduced.

*  Thetooals, techniques, and methodsused by thecommunity of practitio-
nerssustainthisnarrow techno-centric agenda.

*  Much of the community is genuinely unaware of the human and
organisational factorsthat account for themajority of I T-related under-
performanceandfailure.
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*  Thereisno apparent incentive for the community of practitionersto
embraceamoreholisticperspectiveon | T-related change.

Conflict anddiscord betweentheexecutiveand I T communitiesisundoubtedly
apredictableoutcomeconsi dering themanner inwhich each community shapes
| T-enabled change. Each community assumesalimited perspectiveon|T-
enabled change, executivesassuming an economicfocusand I T specialists
assumingatechnical focus. Each community sharesapredilectiontodesign
peopleout of rather thaninto systems. Similarly, each community sharesa
genuinel ack of knowledge concerning thehuman and organi sational aspectsof
I T. Thedominanceof thesefoci regularly resultsina*task and technology”
approachtotheintroductionof IT inwork organisations(Blackler & Brown,
1986).

A Paucity of Action

It remainsunclear thenastowhomisresponsiblefor nurturingamoreintegrated
approachto | T-enabled changethat concurrently attendsto economic, tech-
nical, human and organi sational considerations. Cleggand Kemp (1986) and
Clegg (1995) notethat I T specialistsseetheir job asbeing completeoncethe
softwareapplication hasbeen devel oped. Similarly, Markusand Benjamin
(1997) notethat

“Deeply held beliefs that IT can cause change lead both line
managersand I T specialiststorestrict their own effortsas change
agents. With everyone assuming that change management is the
job of someone — or something — else, there is often no one left to
perform change management tasks. Changethenfails, and lack of
learning about the root causes of failure promotes future fail-
ures.”

Consideringthepower andinfluencethat boththeexecutiveand I T communi-
ties exert on the process of introducing IT into work organisations, the
challengeof embracing amoreintegrated approach seemsdaunting. Inlight of
this, and without being prescriptive, how can organisationsinfluence the
processof introducing I T to ensurethat human and organi sational issuesare
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given equal considerationwith economic and technical ones?Onedistinct
possibility isto consider theinvol vement of organisation devel opment (OD)
expertisesince such expertiseisgenerally well groundedinthehumanand
organisational factorsthat must beaddressed for changetobeeffective(Burke,
1994).

OD focuses upon the process of planned change and as such focuses on
“people, and groupsthat operateinside organizationsand onthe processes
associated withteamwork, changeandintegration” (Worley etal., 1996, p. 3).
Furthermore, organization development “ gives equal standing to both the
strategic and busi nessi ssuesthat definean organization’ sperformance poten-
tial and thehuman and organi zational i ssuesthat ultimately determinewhether
theperformanceisfully realized” (Worley etal., 1996, p. 13). Thiselaboration
onthenatureof organi sation devel opment suggeststhat asafield of theory and
practiceitisideally suitedtoaddressingthechallengeof integrated change, with
aparticular emphasi son human and organi sational aspectsof such change.

Reflecting upon the earlier argument about the manner in which diverse
occupational communitiesshapetheintroductionof I T inwork organisations,
itwould appear that attemptsto shapeamoreholistic approachto | T-enabled
changemust confronttwokey challenges. Thefirst chalengeinvolveslegitimising
asystemicapproachto changeintheknowledgethat key stakehol dersappear
to placeinordinateemphasi son economic and technical considerationstothe
detriment of human and organi sational considerations?Creating legitimate
spacefor attending to human and organi sational factors, asapart of asystemic
approachtochange, isarather formidabletask initsownright.

Thesecond challengeinvolvescreating an environmentinwhich behavioural
scienceknowledgeand expertiseareperceivedto beaslegitimateastechnical
knowledge and expertise. Crafting such a balance appears difficult as
organi sationsappear readily willingtomakemajor investmentsinacquiring I T
competencieswith rather scant attention givento OD based competencies.
Consider largefinancial servicesorganisationswhereoneislikely tofindI T
specialistsintheir thousandsand OD specialistsintheir tens.

Notwithstanding the above challenges, over thelast two decades, various
writerswithinthedisciplinesof OD and I T haveadvocated apotential rolefor
OD-based expertise. Despite such advocacy, it remainsthat thel T and OD
communitiesareequally polarised withrespect totheir perspectivesonchange.
IT specialists pursue a technocentric agenda, ignoring the human and
organisational consequencesof that agenda(McDonagh & Coghlan, 2000).
Similarly, OD specialistspursuean explicitly humanistic agendaand do not
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consider thel T domainasonetowhichthey cannaturally contribute (Burke,
1997; McDermott, 1984).

Thepotential rolefor ahumanisticfocusintheprocessof introducingI Tisa
central themefor neither theOD community nor thel T community. Whilesome
elements in both communities have pointed to the need for an integrated
perspectiveon | T-related change, thereality remainsthat thel T community
does not understand OD and the OD community does not understand I T
(Markusé& Benjamin, 1997a, 1997b). Considering thelack of understanding
between these communities, should webesurprisedtofindthat I T-related
changeremains, for themost part, technically driven?

Conclusion

Asnoted earlier, outcomesfrominvestmentsin enterprisesystemsappear no
better or noworsethan outcomesfrominvestmentsinlTingeneral. Whilethe
process of introducing I T into work organisations warrants an integrated
perspectiveoneconomic, technical, humanand organi sational aspectsof I T, it
appearsthat technical and economic considerationsdominatethepractitioner
landscape. Paradoxically, when| T faillstodeliver asit so often does, humanand
organisational considerations are the prime determinants of such
underperformanceandfailure. Recent literatureonenterprisesystemsprovides
potent confirmatory evidencethat failureto addressthehuman and organi sational
aspectsof changeall toofrequently contributeto rather poor outcomesinsuch
investments (Esteves & Pastor, 2001; Sarker, 2000; Sedera et al., 2001,
Smyth, 2001). Thisposesanintractabledilemmafor many organisations.

Thedilemmaisof anenduring nature, sustained by thebehavioural patternsof
polarised occupational groupswho havevested, but divergent, interestsin
exploiting I T. Executivemanagement tendtoview theintroductionof I T asan
economic imperative while IT specialists tend to view it as a technical
imperative. Thecoal escent natureof thesetwoimperativesissuchthat human
andorganisational considerationsareregularly marginalisedandignoredduring
theprocessof introducing I T intowork organisations.

Implementing a more integrated approach to the introduction of 1T that
accountsfor economic, technical, human, and organisational considerationsis
inherently difficult sincetherequisiteknowledgeand expertisearewidely
dispersed among diverseoccupational groups(Andriole& Freeman, 1993;
Clegg et al, 1996, 1997; Coghlan & McDonagh, 1997; McDonagh &
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Coghlan, 1999, 2000). This callsfor expertise that cuts across the social,
behavioural, computer, mathematical, engineering, management, and even
physical sciences(Andriole& Freeman, 1993). Thosewho understand the
technol ogy tend not to appreciatethewider organisational issues, and those
who havetheknowledgeof theseareoftentechnically naive. Thisplacesavery
high premiumonfindingwaysof integrating different formsof knowledgeand
expertise(Cleggetal., 1996).
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A Successful ERP

| mplementation Plan:
| ssues and Challenges

Linda K. Lau
Longwood University, USA

Abstract

This chapter commences with a brief description of Enterprise Resource
Planning (ERP), followed by a discussion of the benefits provided by an
integrated ERP system. Next, the chapter describesseveral critical issues
that manager smust consider before making thefinal decisiontointegrate
all thebusinessfunctionsintheorganization. Theseissuesarecategorized
under fundamental i ssues, peopl e, the organizational change process, and
the different approachesto implementing ERP. A well-defined planisthe
first step to a successful ERP implementation. Therefore, the chapter
concludeswith a flow chart, depicting many of the activities that must be
included in an ERP implementation plan.

I ntroduction

Thevisionof anintegratedinformation systemsstarted inthe 1960s, evolving
from the inventory tracking systemsto Materials Requirements Planning
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(MRP), andfinally to Enterprise Resource Planning (ERP) (Brady, Monk &
Wagner, 2001). Today, almost every organizationintegratespart or all of its
busi nessfunctionstogether to achievehigher efficiency and productivity.

ERPistheprocessof integrating all thebusinessfunctionsand processesinan
organi zationto achievenumerousbenefits. First, asinglepoint of dataentry
hel pstoreducedataredundancy whilesaving employeestimeinentering data,
thereby reducing labor and overhead costs (Jacobs & Whybark, 2000).
Second, thecentralization of information, decision-making, and control leads
toincreasesinefficienciesof operationsand productivity, aswell ascoordina-
tion between departments, divisions, regions, and even countries. Thisis
especially truefor multinational corporations(MNC),inwhichglobal integra-
tion could resultinbetter communicationsand coordinationaroundtheworld.
Theglobal sourcing and distribution of partsand servicescould also provide
appropriatebenchmarksfor operationsaroundtheworld. Third, thesharing
of acentralized database providesbusi nessmanagerswithaccurateand up-to-
dateinformationto makewell-informedbusinessdecisions. Further, it reduces
dataredundancy while improving dataintegrity at the sametime. Fourth,
functional integration will consolidate all sorts of data, such asfinancial,
manufacturing, and sal es, to takeadvantage of bulk discounts. ERPisespe-
cialyimportant for companieswhoare*intimately connected” totheir vendors
and customers, and who useel ectroni c datainterchange (EDI) to processsales
transactionselectronically. Therefore, theimplementation of ERPisexception-
ally beneficial to busi nessessuch asmanufacturing plantsthat massproduce
productswithlittlechanges(Brady, Monk & Wagner, 2001). Neverthel ess,
therevolutionary andinnovative ERP software system quickly expandsinto
other business areas such as finance and retailing. ERP also provides
companieswithacompetitiveadvantageover their competitors.

| mportant Issues to consider before
| mplementation

Beforeintegrating bus nessfunctions, managersmust consider several impor-
tantissuesthat will hel pthem decidewhether an ERPintegrationistheright
choicefor their organization (L au, 2003). Thesepertinentissuesareclassified
under thefollowing categories: fundamental issues, organizational change
process, peopl e, and thedifferent approachestoimplementing ERP.
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Fundamental |ssues

First, managersmust consider thefundamental issuesof systemintegration by
analyzingtheorganization’ svisionand corporateobj ectives(Jacobs& Whybark,
2000). For instance, doesmanagement fully understand itscurrent business
processes, and canit makeimplementation decisionsinatimely manner?ls
management ready to undertakedrastic businessprocessreengineering efforts
toyield dramatic outcomes?lsmanagement ready to makeany changesinthe
structure, operations, and cultural environment to accommodatethe options
configuredintheERPsystem?| stheorganizationfinancially and economically
preparedtoinvest heavily inan ERPimplementation?

Next, management needsto decide on the key related implementation and
business issues and how to proceed. Certainly, ERP is not suitable for
companies that are experiencing rapid growth and change in an unstable
environment, areundergoi ng changeinthecorporatemanagement and philoso-
phy, or that will be experiencing merger or liquidation in the near future.
Understandably, therewill bemoreforeseeablesystemintegration problemsif
oneof themerging companiesisinthemidst of an ERPupgradebecauseit must
deal withscalability, anew I T infrastructure, and adifferent corporateculture
simultaneously (Radcliff & LaPlante, 1999). Further, ERPintegrationisnot
recommended for companieswhichrequirealot of flexibility to succeed or
which manufacture productsthat areconstantly changing (Jacobs& Whybark,
2000). Similarly, companies that have very little experience with formal
information systemsor haveconstantly changinginformation systemsrequire-
mentswill not benefit froman ERPimplementation.

Finally, organizationsneed to expl oit future communicati on and computing
technology tointegratethe ERP system with e-businessapplications. Often
times, additional new hardwareand specialized professional sareneededtorun
the powerful softwaresystem. Depending onthesize of thecompany andthe
modulesinstalled, thecost of implementation canrangefromonemilliontofive
hundred million dollars, and will take aslong astwo yearsfor amid-size
company and sevenyearsfor alarge, multinational corporationtocomplete.

People

People-rel atedissuessuch ascorporate philosophy and |eadership stylecan
play an important role in the ERP implementation process. Research has
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concludedthat activetop management support and commitment areessential
tothesuccessof any systemimplementation. Frequently, executivecouncils
and steering committeesconsisting of top managersaredevel opedtoplanand
manage the I T initiatives (Ross & Weill, 2002). Such senior managerial
involvement tendstoincreasetheoptimizationof I T businessval ues.

Employeescanbequitewary of any kind of changeinthebusinessprocesses,
particularly during periodsof economicdownturn. I11-trained employeeswho
fight thechangesinthebusinessprocesstendto bepoor performers. Therefore,
toincreasethechanceof asuccessful ERPimplementationandtoreduceusers
resistanceto change, end users, especially thosewho arevery knowledgeable
with the operations, must beinvolved in all stages of the implementation
process. Employeesmust al so be educated about the ERPinstallation. Such
educational endeavor should include a concise introduction to the basic
conceptsand architectureof ERPsystems, including actual screenshotsof the
function modul es. During thesetraining sessions, itisimportant to discussthe
managerial issuesinvolved andtobuildabasi cunderstanding of theintegration
concepts prior to the actual installation of the ERP system. Further, any
business-to-businessinitiatives, reengineering projects, alliances, and the
introduction of new technol ogiesshoul d al so beaddressed.

Project managersmust take chargeof theimplementation processat all times.
They must overseethereengineering of thekey businessprocesses, reassign
jobresponsibilities, restructuretheorganization’ schart, and redefinework
relationships. Further, they must also learn how to manage the software
vendorsand any outside consultants.

The Organizational Change Process

ERPimplementationrequiresorgani zationsto reengineer their key business
processesinfundamental ways, revamping old waysof conducting business,
redefining jobresponsibilities, and restructuring the organization. For major
multinational corporations(MNC), the ERP systemsmust be customizedto
addressglobal issueswheredifferent countrieshavedifferent waysof doing
business, andtoincorporate country-specific businesspracticespertainingto
accounting, tax requirements, environmental regul ations, humanresources,
manufacturing, and currency conversionintotheintegrated systems. While
integrating theinformation systemsacrossvariouscountries, threetypesof
misfits(relatingtodata, process, and output) can occur duetoincompatibilities
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between softwarefunctionality and organizational requirementsaswell as
differencesin cultural andregulatory environments(Soh, Sia& Tay-Y ap,
2000). Theuniquecontext of each country inwhichan organization operates
must be carefully enmeshedinto thetraditional ly Western-biased business
practicesinherentintheERP systems.

Dieseet al. (2000) describean eight-level processthat managerscanuseto
managechange. Thefirst stepisto createacomprehensivechangevisionand
tomakethevision operational. Then, achangestrategy isdefinedto assess
readinesschangewithintheorganization, to sel ect thebest change configura-
tion, and to establish change governance. The third processisto develop
leadership, in order to lead the change program and to devel op |eadership
capability. Commitment fromteamsisbuilt through communication, managing
resistance, and transferring of knowledgeand skills. Thefifth processisto
manageemployeeand stakeholders’ performanceby establishing needs, and
implementing performance management and peopl e practi ces. Businessben-
efitsaredelivered through thebuilding of businesscases, and quantifyingand
sustai ning benefits. Thenext processistodevel op cultureintheorgani zation by
understandingthecurrent culture, and thento designthetarget cultureandto
implement cultural change. Thefinal processistodesigntheorganization by
understanding thecurrent organization, and thento designthetarget organiza-
tionandtoimplement organizational change.

Different Approaches to |mplementing ERP

Another important question for managersto consider ishow muchtoimple-
ment. Depending on the tasks and processes involved in the installation
process, thereare several approachestoimplementing ERP. Forinstance, is
the organi zation embarking on an ambitiousjourney of revamping thewhole
enterpriseusing acompleteintegration, or isthe organization employing a
franchising strategy of implementing apartial integrationacrossafew divisions
withuncommon processes(K och, 2002)? Thecompl eteintegrati on approach
was quite popular during the 1990s among the Fortune 500 corporations
because ERPimplementation wastouted asthe perfect solutiontothe Y 2K
problem. On the contrary, the franchise approach isemployed by large or
diverse companies that do not have many common processes across the
organizations. Individual ERP softwarepackageswiththeir owndatabaseare
installedineach businessdivision, whilecommon processessharing common
information areinstalled acrosstheorganization. Thisisagood strategy for
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companieswhowouldliketo easeinto ERPimplementation, by startingwith
apilot installation and slowly moving into other business units. Another
approachisfor small companiesinterested in experimentingwith ERP, by
starting with afew key processes or a particular module. Such “canned”
processeswouldrequirelittlereengineering, thereby maintai ning minimal
disruption to the daily business operations. However, such IT endeavors
seldomresultinextensivebenefitstotheorganizations.

Thebigger theorganization, themorecompl ex thebusinessprocessesareand
thegreater thedifficultiesinimplementing the ERP system (Brady, Monk &
Wagner, 2001). Organi zationsconsidering apartial implementation must deal
withtheproblemsassociated with using multiplevendors. They also need to
consider simultaneousversuspi ecemeal implementation becauseof theripple
effect caused by decisionsmadeinonemodule. Ingeneral,inorder tomaintain
asmooth transition of the business processesand operations, simultaneous
integration of thewhol esystem, instead of functional or departmental integra-
tion, ishighly recommended.

The ERP Implementation Plan

Theflowchartin Figure 1 depictsseveral activitiesthat must be performed
beforeimplementingan ERPsystem. First, managersmust conduct afeasibility
study of thecurrent situati onto assesstheorgani zation’ sneedsby analyzingthe
availability of hardware, software, databases, andin-house computer exper-
tise, and makethedecisiontoimplement ERPwhereintegrationisessential
(Buck-Emden, 2000). They must al so set goal sfor improvement and establish
objectivesfor theimplementation, and cal cul atethe break-even pointsand
benefitstobereceived fromthisexpensivel T investment. Thesecond major
activity involveseducating and recruiting end usersto beinvol ved throughout
theimplementation process.

Third, managerswill formaproject team or steering committeethat consi stsof
expertsfromall functional areastoleadtheproject. After adecisionismade,
ateam of system consultantswill behiredto eval uatethe appropriatenessof
implementing an ERP system, andto hel p sel ect the best enterprise software
provider and the best approachtoimplementing ERP. Inmost situations, the
consultant teamwill al sorecommend themodul esthat are best suited tothe
company’ soperations(manufacturing, financials, humanresources, logistics,
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Figure 1. The ERP implementation plan.

| Study organization’s needs |
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|
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forecasting, etc.), system configurations, and business-to-businessapplica-
tionssuch assupply-chain management, customer rel ationshi p management, e-
procurement, and e-marketplace.

Theimportance of adequate employee and manager training can never be
overestimated. I T analystsusually recommend that managersreserve 11% of
theproject’ sbudget for training. Different kindsanddifferent level sof training
must beprovidedtoall businessstakehol ders, including managers, end users,
customers, and vendors, beforethe systemisimplemented. Suchtrainingis
usually customized and can beprovided by either internal or outsidetrainers.

Thesysteminstallation processwill addressissuessuch assoftwareconfigura-
tion, hardwareacquisition, and softwaretesting. Dataandinformationinthe
databases must be converted to theformat used inthenew ERP system and
servers and networks need to be upgraded. Thisis also the timeto refine
systemsdevel opment, and ensurethat thebusinessfunctionsarealignedwith
I'T needs. Anongoing system mai ntenancewill addressissuesand problems
that ariseduring operations. A post-implementationreview isrecommendedto
ensurethat all busi nessobjectivesestablished during the planning phaseare
achieved. Needed modificationsaretackled during thisphasetoo.

Conclusion

AnERPimplementationisahugecommitment fromtheorgani zation, costing
millionsof dollars, and cantakeup to several yearsto complete. However,
when it isintegrated successfully, the benefits can be enormous. A well-
designed and properly integrated ERP system allows the most updated
informationto beshared among variousbusinessfunctions, thereby resultingin
tremendouscost savingsandincreased efficiency. Whenmaking theimplemen-
tation decision, management must considered fundamental i ssuessuch asthe
organization’ sreadinessfor adramatic change, thedegreeof integration, key
businessprocessesto beimplemented, e-businessapplicationsto beincluded,
andwhether or not new hardwareneedto beacquired. Inorder toincreasethe
chanceof user acceptance, employeesmust beconsulted and beinvolvedinall
stagesof theimplementation process. Providing proper education and appro-
priate training are also two important strategies to increase the end-user
acceptancerate. Theorganizationisal so going through adrastic change, with
changesintheway businessesare conducted, the organi zation being restruc-
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tured, andjobresponsibilitiesbeing redefined. Tofacilitatethechangeprocess,
managers are encouraged to utilize the eight-level organizational change
processrecommended by Dieseet al. (2000). Managerscanimplement their
ERPsystemsinsevera ways, whichincludethewholeintegration, thefranchise
approach, andthes ngle-modul eapproach. Finally, thechapter concludeswith
aflowchart, depicting many of theactivitiesthat managersmust performto
ensureaproper ERPimplementation.
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Abstract

SAP isoneof thedominating enter priseresour ce planning (ERP) software,
whichisused asan essential part of enter prise-wideinformation systems.
While it can significantly contribute towards an organization’s
competitivenessby increasing efficienciesacrossvariousfunctional units,
it can, ontheother hand, bring about disastersifimplementedincorrectly.
Literature presents both implementation successes and failures. This
chapter presents a successful SAP implementation in the WATER
CORPORATION in Western Australia. A “ Benefit Realisation Strategy
and Realisation Process” was considered to be the key success factor in
the implementation of SAP. The chapter describesthe benefit realisation
structureand processand di scusseshow SAP wasimplemented successfully
within this framework. The benefits realisation and its impact are
presented. Finally, future directions are highlighted.
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I ntroduction

Thecurrent waveof Information Technology (I T)-enabled change appearsto
bejust thebeginning. Theexpected|ong-termimpact of i nformationtechnol ogy
isroutinely comparedto suchtechnol ogiesasel ectricity, theinternal combus-
tionengine, theprinting press, and eventhewheel. Literaturesuggeststhat its
arrival representsan economicand social transitionasfundamental astheshift
fromrural agriculturetourbanindustry 200yearsago, duringthefirst Industrial
Revolution. Information technology is capable not only of enabling anew
economicinfrastructureforindustry, but also of transforming society —how
peoplework, shop, play, andgoto school. For exampl e, advancedinformation
and networking systemsare changing theway wedo research, communicate
knowledge, learn, publish, and manageintellectual property. Information
technol ogiesarecombining theengineering power of massproductionwiththe
intellectual capabilitiesof themodernlibrary, publishing, and broadcasting
systems(Thorp, 1998).

Atthemoment, however, thereisabig practical problem. Thetrack record of
informationtechnol ogy todateisunevenanditishardtofigureout what makes
forasuccessful I T investment. Inpractical terms, itisdifficultfor evenlarge
corporationsto predict how major investmentsinnew information systemswill
turnout, or how many monthsandyearswill go by beforetheseinvestments
produce solid economic returns, if they ever do. Few of the executives
approvingthesemultimillion-dollar investmentshaveacl ear ideaof theresults
that they expect toget, or whether they actually achieved thebenefitswhenthe
money isspent. Thisisnot atechnology problem—itisabusinessproblem. It
isabout realisingthepotential val ueof informati ontechnol ogy totheorganisation.
Understanding how to deal withthisproblemisanimperativefor all business
managers, and for thosewho areembarking ontheacquisitionandimplemen-
tationof SAPitisfundamental (Thorp, 1998).

SAP isacomplex system. It therefore needs a different approach for its
implementation and benefitsto berealised. It bringsabout itsown culture,
whichneedsto beadapted withintheexisting organi sational culture(Krumbhol z
& Maiden, 2001). At theheart of the problemisafundamental changein how
organisationsareusing SA Pand theinformation provided by that technol ogy.
Unlike other IT applications, implementation of SAP needs fundamental
changeinthebusinessprocessand essentially involves* change management
implementation” (Mandal & Gunasekaran, 2003). Unfortunately, it isnot
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alwayseasy to achieve. Krumbholz and Maiden (2001) point out that ERP
implementation projectswere, onaverage, 178% over budget, took two and
half timeslonger thanintended, and delivered only 30% of promised benefit.
Crux of the problemwasanimproper implementation.

Thischapter presentsacasestudy onthesuccessful implementationof SAPR/
threeinthe WATER CORPORATION of Western Australia(WA). Asa
result of amajor long-terminformation management planning, thecorporation
adoptedaplantoimplement SAPR/3inorder tointegrateitsvariousfunctional
areas. Sensing that major changesare needed initsbusiness processes, the
corporation cameupwithabenefit reali sation strategy and reali sation process
inorder toimplement SAPsuccessfully. Thethrust of thischapter istodescribe
how thisbenefitsrealisation programwasstructured andimplementedinorder
tosuccessfully implement the SAPR/3.

Inthenext several sectionswefirst providebackgroundliteratureon ERPand
SAPwithrespecttotheirimplementations. TheWATER CORPORATION of
WA caseisthen presented. Thebenefit realisation structureand processare
thendescribedindetail with respect to SAPimplementationinthecorporation.
Theexpected benefits, benefit reali sation anditsimpact are next presented.
Finally, conclusionsarepresented.

Backgr ound Literature

I mplementation of information systemshasbeenwidely researched over the
|ast two decades(Cooper & Zmud, 1990; Kwon & Zmud, 1987; among many
others). A number of high-level factors, suchasindividual, structural, techno-
logical, task-rel ated, and environmental , havebeenfoundto affect thesuccess-
ful implementation of information systems(Kwon & Zmud, 1987). M ost of
thesestudieswere, however, conductedinthecontext of traditional functional
information systems. Enterpriseresource planning (ERP) software, of which
SAPisthemarket |eader, brings extracomplexitiesintheimplementation
process. ERP needs a deep appreciation of both operational and strategic
impactsontheorganisation, andvery oftenthat successful implementationoften
resultsinacultural shift. Inwhat followswepresent abrief review of somepast
literatureontheimplementation of ERP/SAP.
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Nahetal. (2001) conducted acomprehensivereview of theliteratureand found
11 factorsthat arecritical inthesuccessful implementation of ERP systems.
Theseare: ERPteamwork and composition; changemanagement programand
culture; top management support; busi nessplan and vision; businessprocess
reengineering with minimum customi sation; project management; monitoring
and evaluation of performance; effective communication; softwaredevel op-
ment, testing and troubl eshooting; project champion; and appropriatebusiness
and I T legacy systems. It isnoted that monitoring and eval uation of perfor-
manceisoneof thellcritical factors, whichisthesubject of thischapter. Al-
Mashari et al. (2003) developed ataxonomy of critical success factors of
successful ERPimplementation. Itisal sonotedthat performanceeval uation of
ERPsystemsisoneof themost important factorssuggested by theauthors. In
another study, Umble et al. (2003) presented alist of ninecritical success
factorsfor ERPimplementation, suchas: clear understanding of strategicgoals,
commitment by top management, excellent project management, great imple-
mentation team, data accuracy, extensive education and training, focused
performance measures, and multi-siteissues. It isnoted that these factors
overlaptoagreat extent withthefactorspresented by Nah et al. (2001). The
authorsal so presented acase study and discussed how theninefactorswere
addressed by thecompany inimplementing an ERP system. Hongand Kim
(2002) identified critical successfactorsof ERPimplementationsintermsof
“organizational fit of ERP” and“ contingency variables’. Based onacross-
sectional survey the authors concluded that ERP implementation success
significantly dependsontheorganisational fit of ERPand certain contingency
variables.

Mabert et al. (2003b) studied the ERPimplementation processin US manu-
facturing companies. Theauthorsstated that atypical ERPimplementation
took anywherefromonetofiveyears. They a sodidacomparativeanalysisof
on-timeand on/under-budget withlateand over-budget ERPimplementations
using logit (logistic) regression models. Theresultsindicated anumber of
factorstobesignificant, including pre-implementation planning and system
configuration. In arelated study, Mabert et al. (2003a) conducted atwo-
phased study of ERPimplementations(casestudiesfollowed by survey) of US
manufacturing companies. Key finding of thisstudy wasthat compani es of
different sizesapproach ERPimplementationsdifferently, and thebenefits
realised areal so dependent on company size. Theauthorsfoundthat “ larger
companiesreport improvementsinfinancial measures, whereasthesmaller
companiesreport better performanceinmanufacturingandlogistics’. Abdinnour-
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Helmetal. (2003) didaninteresting study. Theauthorswantedtofindout if
pre-implementationinvol vement andtrainingin ERPresultin acceptanceand
effectiveimplementation of ERPsystems. Based onsurvey inalargeaircraft
manufacturing organizationinthe USA, theauthorsconcludedthat, “ contrary
to conventional wisdom, extensiveorgani zational investmentsin shaping pre-
implementationattitudesdonot alwaysachievethedesiredeffects’ (Abdinnour-
Helm et al., 2003). However, it must be recognised that the study was
conducted only inoneorganisation, and at onepointintime, thuslimitingits
generalisation. Inalongitudinal study, Huttoneta. (2003) examinedtheimpact
of ERPadoptiononfirm performance. Theauthorsfoundthat over athree-year
period ERPadopting firmsshowed significantly better financial performance
comparedtothenon-adopters. Also, duringthe sametime, financial perfor-
mance of thenon-adoptersdecreased, whileit stayed steady for theadopters.

Rajagopal (2002) studied theimplementation of ERPtaking aninnovation
diffusion perspective. Heexaminedimplementationsof ERPinsix manufactur-
ingfirmsviaqualitativeresearch processusingthesix-stagemodel proposed
by Kwonand Zmud (1987). Theauthor devel oped acomprehensivemodel of
ERPimplementation, which needsto betestedinalargesampleof firms.Ina
comprehensivestudy, Stratman and Roth (2002) devel oped eight ERP com-
petency constructsthat arepositedtoresultinimproved businessperformance
after theERPsystemisoperational inanorganisation. Theauthorsusedthehigh
level confirmatory factor analysis(CFA) techniquetotest thereliability and
validity of the constructs. Their study, however, did not extend to test the
impact of these constructsontheimproved businessperformancedueto ERP
implementation. Sarker and L ee (2002) presented threekey social enablers—
strong and committed leadership, open and honest communication, and a
bal anced and empowered implementationteam—astheprecursorsof success-
ful ERPimplementation. Takingapositivist casestudy approach, theauthors,
however, foundthat only strongand committed | eadership coul d beestablished
asanecessary condition of successful ERPimplementation. Theauthorscall for
moreresearchinthisareato establishfacts.

Inacomprehensivesurvey of 158 Swedish manufacturing firms, Olhager and
Selldin (2003) identified alist of 10 benefitsthat thefirmsexperienced dueto
ERPimplementations. Toppingthelistwere* quickenedinformationresponse
time” and “increased interaction across the enterprise”. The authors also
reportedtheimportanceof pre-implementation process, implementationexpe-
rience, and ERP system configuration. Mandal and Gunasekaran (2003)
reportedtheir experiencesof ERPimplementationinaWATER CORPORA -
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TIONinAustralia. Theauthorsfoundthreedistinct phasesof pre-implemen-
tation, implementation, and post-implementation strategiestobesignificantin
thesuccessof ERPimplementationinthecorporation. Theauthorsalso offered
specificstrategiestobefollowedinany futureimplementation of ERPsystems.
Inaninteresting study, O’ Leary (2002) investigated the use of knowledge
management, specifically case-based reasoning, acrosstheentireERPlife
cycle. Theauthor reported how case-based reasoning can beeffectively used
in ERP system choice, implementation and use. A prototypesystemwasal so
presented. Krumbholz and Maiden (2001) highlighted the need for adapting
ERPsystemstofit with theorganisational and national culture. Based onan
empirical study inalargepharmaceutical organizationin Scandinavia, the
authorsreported theevidence of astrong association between organisational
cultureand successful ERPimplementation.

Thisreview isnot comprehensive. Itisobserved, however, that most of the
studieson ERPimplementationsprimarily deal withidentifying (and sometimes
testing) variouscritical factors. Therangeof studiesvaried fromtheoretical
opinion-based to deep model building andtesting quantitatively inasampleof
firms. Thenotion of “ benefit” cameacrossin almost all the studies, either
directly orindirectly. Noformal study, however, wasavailabletorealisethe
benefitinan effectiveway, nor wasthe benefit notion usedinany study asa
meanstoimplement ERPsuccessfully.

This chapter addresses this gap and presents a case study of a benefit
realisation programtoimplement ERPsuccessfully intheWATER CORPO-
RATION of WesternAustralia.

The WATER CORPORATION of
Western Australia

The WATER CORPORATION of Western Australia (http://
www.watercorporation.com.au/) istheonly organisationin WA that provides
water, wastewater, drainage and irrigation servicesto 1.7 million people
throughout Western Australia. TheWeb siteof the corporation describesits
servicesasfollows:
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“The Water Corporation is one of Australia’s largest and most
successful water service providers with nearly A $9 billion in-
vested in water services infrastructure. The Water Corporation
enjoys an excellent performance record, benchmarked against
world standards, and we use our 100 years of commercial and
technical expertise to provide the most cost effective and suitable
business solutions for our customers.

We are one of the world’s more unique water utilities, providing
world class water and wastewater services to the burgeoning city
of Perth and hundreds of towns and communities spread over 2.5
million squarekilometres. Wealso providedrainageandirrigation
services to thousands of households, businesses and farms across
the State.

We take pride in the leading role our organisation has played in
developing the vast and diverse State of Western Australia par-
ticularly in the areas of customer service, planning, technology,
and our cor porate wide commitment to our environmental respon-
sibilities.” (http://www.watercorporation.com.au/, accessed onMay
19, 2003)

TheWATER CORPORATION wasincreasingly facing some major chal -
lengesintheformof tighter regul ation and competition, inoneformor another.
International utilitiesareexpectedtoactively seek opportunitiesintheAustra-
lian market, and arealready competinginsomeinstances. TheCorporation’s
directionasoutlinedinitsStrategic Development Plan, anditsactive pursuit of
performanceimprovement areclear indi cationsthat the Corporation seeksto
ensure its competitiveness by adopting “best practices’ throughout the
organisation. Thereisoverwhelming evidencethat the Corporationwill smply
beunableto meet therequirementsof aregul ated competitive environment
whileit continuestorely onthemanagementinformation providedtoit by its
current systems (Water Corporation of W.A.—-1997 A).

InMay 1997 the WATER CORPORATION completed amajor information
management planninginitiative (the* Corporation I nformation Management
Strategy” ) toidentify thestrategi cinformation needsof theWATER CORPO-
RATION through 2002. In doing this, consideration was given to the
Corporation’ scurrent information systemsand technol ogy environment, to
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identify aprogram of work aimed at positioning the Corporationto makecost
effectiveuse of information andinformationtechnology inundertakingits
business. A key finding of the planwasthat the existing suite of information
systemslacked thefunctionality to support both current and emerging business
requirements. Inparticular:

*  Thecurrent systemscompriseacombination of “inhouse” developed
solutionsand commercial packages. Themajority of theexisting systems
aremorethan 10 yearsold and requiresignificant ongoi ng maintenance
and support;

 Thesystemsutiliseindividual databases with data being exchanged
through aset of complex interfaces; asaconsequencedataarefrequently
entered separately indifferent systems, resultinginduplication of effort
andinconsistenciesinthedata;

»  Asaresult of thelack of integration between systems, implementati on of
procedural or datachangesinany systemrequiressimilar manual changes
tobemadeinother relevant systems;

* Noexisting corporatesystemsarein placeto support project manage-
ment or contract management activities; thisrepresentsamajor shortcom-
ing giventhemagnitudeof Corporationexpenditureon capital investment
andservicedelivery contracts;

*  Asaresultof thesystemlimitations, accessto managementinformationon
many key business processes is limited, with data frequently being
unreliableand out of date.

Inthelight of theabove, akey recommendation of the Corporatelnformation
Management Systemwastoinvestigatethefeasibility of replacing existing
corporateapplicationswithanintegrated contemporary solution (Water Corpo-
rationof WA, 1997a—1997d). In December 1997, adecisionwastherefore
made by the board of the WATER CORPORATION to implement and
integratekey businesssystemsusing the SAP R/3 packaged softwareaspart
of the* System 2000 project” . The Corporation’ simplementation of SAPR/
3wasconsidered to bemuch morethantheupgrading of systemstomeet Y ear
2000requirements. It wasan essential strategic stepto enablethe Corporation
to succeed agai nst thecompetitionthat will emergeinthenext several years.
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Benefit Realisation Pr ogram

Business Case for SAP R/3

The“ Systems 2000 Project” of the WATER CORPORATION prepared a
business case for SAP R/3. It included adetailed cost justification for the
implementation of all of thefunctionalitiesof SAPR/3.

TheCasewasbuilt around astructureidentifying themajor sourcesof costsand
benefitsfromimplementing SAPasthe Corporation’ sinformationsystem (over
alifeof eight years). SAPImplementationand On-going Costs(Costs), net of
Avoided Legacy System Costs (Avoided Costs) are subtracted from the
ProcessImprovement Benefits(Benefits) resultingfromthe SAPimplementa-
tion, toreachtheNet Savings. The Costs, Avoided Costsand Benefitswere
analysed using accepted WATER CORPORATION investment financial
model stoformthebasi sfor decision-making (assi stancewassought fromthe
“Commercial Division” of theWATER CORPORATION invettingall models
and assumptionsused).

Therewereassumptionsbehind each primary area sCosts, Avoided Costsand
Benefits, whichweredetailedinthefull report. For example, oneimportant
assumptionwastheimplementationtimelineusedinthebusinesscase. The
timelinewassubj ect to adjustmentsthat will affect thetiming of costs. To cater
for such uncertaintiesacontingency had beenincludedinthe project budget.

Theresultsfromthebusinesscaseindicated an after-tax Net Present Value
(NPV) of A $22.01 million based on costsof A $39.76 millionover aneight-
year period. The NPV equated to an internal rate of return of 33% and
investment payback inthreeyears. Most of the costswould occur duringthe
firsttwoyearsof implementation and weremorethan offset by the benefits
resulting fromimplementation of SAPinthefollowingyears. Internal and
consulting resourcesaccounted for 66% of the one-off costs. Other ongoing
costssuchasannual licencefeesand configurationand application devel op-
ment (ABAP) support wereal so asignificant component of total costs. The
main avoided costsrel ated to not having torepair existing systems, including
financials. Thetwo areaswith thelargest percentage of total benefitswere
Projects(Capital Works)—44% and Finance—23%.

Thisreport recommended that the WATER CORPORATION proceedwith
the SAPimplementation based not only onthequantifiablebenefits, butalsothe
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gualitativebenefitsthat will accrue. Such qualitativeitemsincludedimproved
organisational decision-making; improved issueresol utionthrough system
integrationand user-friendliness; and enhanced servicetoexternal andinternal
customers. Theinitiativewasin aignment withthe Corporation’ sstrategic
informationtechnology plan (CIMS) andwouldtightly integrateinformation
withinthefirm’ smission-critical andreportingfunctions.

Benefit Realisation Structure

Servicesof Deloittel CS consulting wereused toimplement theoperational
aspectsof SAPR/3. Itwasfelt, however, that to reap maximum benefit there
needed to be a culture-shift and associated behavioural changes in the
Corporation’ smanagement and staff. It isthissupporting programof cultural
changethat will ultimately ensuretherealisationand continuousrei nforcement
of thebenefitsidentified for each of theprocessstreams. SAPR/3alonewill
deliver only afraction of thebenefitsidentifiedif theimplementationisnot
complemented by vigorousexecutivel eadership. Fundamental cultural changes
arerequired to bring about acommercially aware and operationally astute
WATER CORPORATION of thefuture.

A project management approachwasthereforeundertakentoimplement SAP.
Literature reveals that in order to implement complex systems like ERP
softwareaproj ect and program management approach must beundertaken
formally (Ribbers & Schoo, 2002; Weston, Jr., 2001). In WATER
CORPORATION'’ scaseaformal project wasdefinedfor SAPimplementa-
tionandwithinthisproject a“Benefit Realisation Strategy and Realisation
Process’” wasconsideredtobeacritical factor inorder to deal withthechange
management processand thusmaximisetheimplementati on prospectsof SAP.
It wasal so recognised that thebenefitsidentified for the businesscasewould
needrefining, and discussionon*Redesign” of thebusinessprocessproceeded
andtheimpact of thenew processesbecamemoreclearly understood. Inother
wordsbenefitrealisationfor SAPisnot static; itisvery muchdynamic. Theend
usersmust beawareof thebenefitsof SAPinaformal and ongoingway.

Thebenefit realisation program of thecorporationwasconsideredto bevital
for thesuccessful implementation of SAP. It wasstructured asfollows.

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



Benefit Realisation with SAP: A Case Study 145

The Benefits Management Office

A BenefitsM anagement Officewasestablished to maintain stewardship of the
benefitsrealisation process, theresulting documentation and knowl edgeassets
arisingacrossall processstreams. Theofficehadfour full-timeandthreepart-
timeemployees. Therolesincluded:

e Supportingthecreation of businesscasesand funding proposal sfor out
of scopeinitiativesand new initiatives, by interpretation of theassociated
benefitimplications, thatis, dollars, timing, resourcesand soforth.

*  Monitoringtheidentifiedintangiblebenefitsfor review andreportingtothe
WATER CORPORATION as part of the ongoing process of cultural
change.

*  Revisingthepreferredrealisation scenariotoreflect thelatest information
onrealised benefitsaswell ascontinuing any proposedinitiatives.

. Communicationtoall stakeholdersabout benefitsdelivered.

The Benefits Register

A benefit register wascreated. Following sign-off of thebenefitinitiatives, it
wasappropriatetoformally register thebenefits. Thisrequiredthecreation of
abaserecordintheBenefitsRegister database. The BenefitsRegister became
thebasisfor theformal tracking of thebenefit realisationfor each of theagreed
initiatives. Theregister wasmaintai ned by the BenefitsM anagement Office, and
containedthefollowing sections:

* Register of I nitiatives—contained all datarel ated to thebenefits, their
measurement and assigned accountabilitiesfor realisation.

*  BenefitsRealisation Status—containedinformationrelatedto physical
tracking of registeredinitiatives. Thiswouldincludeprojectsundertaken,
progressreports, benefitsgenerated, and costsincurred.
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Benefit Realisation Process

Figure 1 shows an overview of the benefit realisation process, which was
undertaken at the WATER CORPORATION.

It consistsof threephases:

 Definethe Benefits Rationale — This phase established the overall
context for thechangethat wasproposed through theimplementati on of
SAPR/3.

» DefinethePlan—Having defined therational e, the approved benefits
realisationinitiativeswereplannedintermsof activities, responsibilities
andtiming. Theplanwasprimarily outcomefocused. Benefitsarisngwere
measured at themajor initiativelevel. Thefocuswasontheexplicitly
identified segmentsthat provided thegreatest measurabl e payback.

*  Monitor and RealisetheBenefits—Benefitsrealisation plan progress
was monitored on an ongoing basis. Accountability for realising the
benefits rested with the Process Owners, supported by a Benefits
Management Office. Thebenefitsachieved weremonitoredviaaBenefits
Register (asdescribed earlier). When unexpectedissuesarose, theimpact
wasanalysed and asaresult downstream plansmight change. Thisphase
used to beginwiththecommencement of sign-off, and continued through
theentirerealisation process.

Figure 1. The benefit realization process.

Monitor &
Define Define Realisethe
Benefits ThePlan Benefits
Rationale
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Defining the “ Realisation Plan”

Definingthe Realisation Plan” wasconsideredto beaninvolved process. As
indicatedearlieritinvolvedfindingtheactivities, responsibilitiesandtiming, and
itwasoutcomefocused. Figure2 showsthe processthat wasfollowedinorder
todevelopthe” RealisationPlan”.

The processinvolved three major phases: set the current baseline (“as-is’
position), devel optarget baseline (“to-be” position), and preparetherealisa-
tion plan (implementation framework) (seeFigure2). Thebenefitrealisation
builds on prior work undertaken for the business case and seeks, with the
benefitsof additional informationand analysis, tovalidatethefindingsof the
businesscaseandidentify additional benefits. Finally, arealisationplanis
devel opedto set out how the Corporationwill realisethe benefitsand what
initiatives must be put in place in order to achieve them. The work plan
incorporatesanumber of inputs, including theresultsof the“ Visioning and
Targeting phase of Systems2000,” theincorporation of world’ s*best prac-
tices” and“ benchmarking” data, theoutputsof the* processredesignwork-
shops” and“interviews’ withWATER CORPORATION staff.

Figure 2. Process for realization plan.
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Expected Benefits and | mpact of Benefit
Realisation

Expected Strategic Benefits with SAP

Before SAP was implemented a detailed list of “expected” benefits were
worked out. Theproject team along with outside consultantsidentified the
followingstrategicbenefits:

*  Increased customer satisfaction

»  Faster responsetoregulatory reporting demands
*  Increased competitiveadvantage

e Support aliances, mergers, and acquisitions
*  Improvedbusinessdecisions

*  Processintegrationandimprovement

*  Improvedaccesstoinformation

* Integrateculture

*  Improvedflexibility/adaptability

e Benchmark partnerships

e Improvedemployeeflexibility

Expected Operational Benefits

The expected operational benefits were centered on the following areas:
Projects, Financeand M aterial smanagement.

In the area of projects, the WATER CORPORATION of WA spends
approximately A$275milliondollarsper annumonitscapital program. For a
number of reasonsincluding approved scope changes, |and access problems,
|atent construction conditionsandresourceavailability, projectsareoften not
completedwithintheir estimated timeframes. Thiscontributesto project cost
over runs. Inaddition, the current lack of systemsintegration, caused by the
existence of anumber of disparate systems (Works, CIP, General Ledger,
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PrimaveraP3), generatesinefficienciesinthemanagement and administration
of projectsand contracts. Theimplementation of SAPR/3wasexpectedto
benefit the Corporation by providingtool sthat will enableproject managers
andsupport staff tofocustheir effortsondelivering quality outcomesrather than
expending effort on the current cumbersomereporting and administration
process. Thisshouldresultin:

*  Lower project management costsand/or animproved focusonquality
project outcomes.

*  Improved project-reportinginformation highlighting the causesof esti-
matevariationsand providingameansfor taking correctiveactionanda
basisof continuousimprovement.

Thiswouldallow the Corporationtorealisequantifiabl ebenefits(net of costs)
that equateto A$24.85millionin present valuetermsover aneight-year time
horizon.

IntheFinancearea, SAPfunctionality would enableasignificant amount of
processchangeto occur asaresult of :

»  Streamliningof processingeffort,

e Streamlining of datagathering, compilation, and presentation,

* Reductionindatavalidationanderror correction,

*  Eliminationof duplicatedataentry points,

»  Consistency of informationenablingefficientinformationsharing,

*  Consistent practicesand businessrulesenforced throughthesystem,
*  Vighbility of informationacrossfunctional boundaries, and

*  Improveddatainterrogation capabilities.

Thiswouldallow the Corporationtorealisequantifiabl ebenefits(net of costs)
that equateto A$13.03 million present valuetermsover an eight-year time
horizon.

Inmaterialsmanagement, SAPfunctionality would enablethe Corporationto
realisequantifiablebenefitsintwokey areas:
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»  Discountsthrough supplier rationalisation and strategic contracts.
*  Improvedinventory management.

Intheareaof supplier rationalisation and strategic contracts, theuseof SAP
functionality andtool swoul d assi st the Corporationin selecting thesuppliersit
wishestoenter into contractswith by providing vendor evaluationandflexible
reporting from summary to detailed level. Thedecision support capability
provided by SAP will need to be supplemented by additional resourcesto
negotiateand set up contracts.

Intheareaof improvedinventory management, strongintegrationwith Project
schedulesand Works M anagement scheduleswoul d providetheopportunity
to use theintegration of SAPto alter the requisition datesin the Material
Management M odul etoreflect slippagein Projects, thereby reducing therisk
of unnecessary stockpilingof inventory.

Thiswouldallow the Corporationtorealisequantifiabl ebenefits(net of costs)
that equateto A$11.50 millionin present valuetermsover an eight-year time
horizon.

Besidestheabove quantifiablebenefitsthe project team al socameupwitha
list of intangiblebenefitsfor variousfunctional areasthat will comeabout due
to SAPimplementation.

Benefits Realisation and Its Impact

A structured approachtodevel op*“ target baselines’ (seeFigure2) and benefits
for each SAP sub-system was effected, and was undertaken by external
consultantsandinternal businessrepresentatives. Theoutcomesincluded a
seriesof recommended busi nesschangesto maximisebenefitsfrom SAP, such
ascentralisingHR/Payroll, L ogisticsM anagement, Financeand Controlling,
andtheprocessing functionsassociated with Plant Maintenance.

Process M anagement principlesweredevel opedintheVisioning Phaseof the
SAPProject by adoptingthe® Industry ProcessPrint”. TheprocessM odel was
further devel oped and accepted during thecurrent Benefits Reali sation phase.
Thispavedtheway for breaking down cross-functional organizational barriers
that hindered changeand placed responsi bility on ProcessOwnersfor leading
theimplementationof changeinitiatives.

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



Benefit Realisation with SAP: A Case Study 151

SAPisalsobeing used by the businessasaprocessimprovement tool. For
example, an HR Service Centre was implemented, where a new central
functionwascreated toreducetransactional staffing numbersCorporation-
widea ongwithimprovingtheprocess. Shared businesssupport functionsmay
alsobereviewedtoimproveoperational effectiveness, achievesavingsfor the
business, and reduce staffing numbers, suchasL ogistic Services(Material
Management Process). Thereis potential for similar benefitsin the Plant
Maintenance Processfrom centralising transactional functionsassociatedwith
Work Order feedback and employeeDaily Time Sheets.

Systemfunctionality andintegration hasprovided thebusinesswith opportuni-
tiestocommercially benefit fromcentralising someof itsfunctions. Thereisno
reasonwhy thisshould not continue, if therearesound commercial opportuni-
ties, and no negativeimpact on business performance.

TheBenefitsRealisation processhasfocused onalong-termview incontrib-
utingtothedevel opment of acultural changeinthebusiness. It hasdonethis
by devel oping processesandtools, including:

*  BenefitsDélivery Implementation Processand Tools, incorporating:
*  Operating PrinciplesFor L eading Organisational Change
e Communicationand Stakehol der Enrolment Strategy
*  BenefitsRealisation Group Relationships
* HighLeve GenericlmplementationPlanand TimeLine
* LowLevel GenericlmplementationPlanand TimeLine

*  Arequirementfor astructured methodol ogy todeliver processimprove-
mentsand processre-engineering businessgains.

*  ABenefitsRealisation Strategy incorporated inany changeprocessand
businesscase.

*  Anongoingemployeeeducation and devel opment strategy isin place.

*  Accountability for thedelivery of benefitsby ProcessOwners, Custodi-
ansand M anagersaredefined and agreed prior to theimplementation of
any changeprocesstoassistthemtodrivefull realisation of benefitswithin
anestablishedtimeframe.

»  TheBenefitsRealisation Group providing thetool sand support toenable
ProcessOwnerstolead theimplementation of initiatives.
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*  TheBenefitsRealisation processfocusing on providing aconsulting,
facilitation, and advisory service, including the provision of business
processesandtools.

* Integration, coordination, and cooperation between all impacted sectors
of thebusinessfrom commencement of thechange process.

*  Businesssavingsbeing recorded and reported.

*  Process Custodians and Process Managers monitoring and reporting
regularly totheexecutiveontangibleand non-tangiblebusinessbenefits
asaresult of changeinitiatives.

Survey

Tomeasuretheimpact of benefit realisationand SA Pimplementation, abenefit
survey was undertaken to get aview from the end users. Outcomes of the
survey wereintendedto providethefollowing:

*  Anappreciationwithindivisions, regions, and between SA P processesof
thesystem’ simpact onthebusinessand work practices;

* Information to assist with the planning and implementation of aSAP
version upgrade and associated deltateams; and

*  Abaselineuponwhichfutureproductivity improvementsof SAPimple-
mentation and theupgrade could be measured.

TheBenefitsRealisation Group designed the SAPBenefitsSurvey, whichwas
administered throughout the Corporation (acrossall strategi c businessunitsof
theWATER CORPORATION) inNovember 2000. Thesurvey usedalL ikert
scalefor variousbenefit measures. Twelvehundred end usersweredistributed
withthequestionnaire. Theresponseratewas37.5%, with asatisfactory level
of participationfrommost areasof thebusiness, including analliancepartner
Serco, Australia.

Overall Survey Outcomes

Theoverall findingsfrom the SAP Benefits Survey are summarised in the
following:
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SAPtechnol ogy hasbeen embraced by thebusiness.
Therehasbeenasignificant positivechangeinwork practices.

SAPoffersgreater accesstoinformation, better integration and design
thanlegacy systems.

I nfrequent usersfind SAPto becomplex and not very user friendly, thus
havingahighdemandfor systemsupport, relianceonothers, andtraining.

Anincreaseinproductivity and timespent oninnovativesolutionstowork
problems.

Moretimespent at work, mainly duetoincreased workloadsand staff
reductions.

Training provided hasbeen satisfactory.
86% of respondentshad attended aSA P overview course.
73% had attended SA Pmodul e-specifictraining.

Reportingisdifficult, causesfrustration and doesnot support business
needs. Respondentsindicatedthat thedifficultiesassociated with gener-
atingreportsinhibitedtheir ability to meet performancetargets.

Highdegreeof confidenceintheaccuracy of informationfrom SAP.
Level of duplicationinwork.

Employeesareconfidentintheir understanding, applicationandoptimisation
of SAP; however, they arenot fully awareof thepotential of SAP.

Infrequent usersrely on support staff to operate SAPasitisdifficultto
master if not usedregularly; thatis, thesystemisnot very user friendly.

Quality and effectiveness of SAP haveoutweighed other information
technology and businessrelated problems.

Significant Results

Considering theresponsesto the survey questions, and from thecomments
provided, respondentshavespecifically identified opportunitiesfor theCorpo-
rationtoimproveinthefollowing areas:

Better reportingfacility.
Remoteaccessfor country users.
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*  Advancedtraining, job specifictraining, tailored to employeegroups, and
moretimetolearn.

»  Betterinterfacebetween SAPand other corporatecomputer systems, for
example, Grange.

*  Lessduplicationbetween SAPand manual processes.

* Improve the “friendliness” of SAP — system down time, lock outs,
passwords, cheat sheets, short cuts.

*  Theamount of timespenton|T problems.
*  Reducebureaucracy.

Conclusions and the Future

Organisationshavestruggled over theyearstoimplement SAPsuccessfully.
Althoughtheliteratureisfull of casestudiesonfactorsand variables, opera-
tional studieson successful SAPimplementationisrelatively scarce. This
chapter presents an operational case study on how SAP was successfully
implemented in the WATER CORPORATION of Western Australia. A
benefit realisation programwasembedded inthe project of implementingthe
SAP. Thisbenefit realisation programwasconsidered vital inthesuccessful
implementation of SAP.

The chapter discusses the structure and process of the benefit realisation
program. It also presentshow thebusinesscasefor SAPwassuccessfully built
fortheWATER CORPORATION. Finally, thechapter presentstheexpected
and actual benefitsthat wererealised dueto theimplementation of SAPvia
survey ontheusersof SAP.

After successfully implementing SAPand monitoringitsoperationsfor about
twoyearstheWATER CORPORATION decidedtoformally closethebenefit
realisation group and integrate it into the business. Thiswas doneviathe
delivery of atraining programto senior [inemanagersonthebenefitrealisation
methodology and toolsets. The responsibility of delivery of benefits was
incorporatedinthecorporateaccountability model and reporting on benefits
wastransferred to management accounting. At thetimeof itsclosurethebenefit
realisation group achieved atotal savingsof A$14.91 millionfortheWATER
CORPORATION in about 14 months. Moreimportantly, it also helped to
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developa” benefits’ culturewithinthecorporation and maintained aconstant
focuson benefitsdelivery and key issueresol ution.
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Chapter | X

Thee-ERP
Transformation M atrix
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Janice M. Burn
Edith Cowan University, Australia

Abstract

A model of e-business transformation is developed for ERP enabled
organisations, based on thefindings of a longitudinal multiple case study
analysis of SAP sites. The model is represented as a matrix along three
stages of e-business growth. The theory embedded within the matrix
recommends that successful e-businesstransfor mation with ERP systems
occurswhen B2B value propositionsarerealised through integration and
differentiation of technologies, used to support new business models for
delivering products and services online. In addition, the management
focus evolves through employee self-service and empower ment towar ds
extensive relationship building with e-alliances. The matrix can be used
by ERP business managers to guide their strategies for organisational
transformation but also highlights critical stages of change.
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I ntroduction

This chapter presents the results of alongitudinal analysis of e-business
implementationsthrough ERP (e-ERP). Thisinvolved astudy of 11interna-
tional organisationsover afour-year period using multipleinterviewsand
extensive secondary datacollection. Three separate research modelswere
usedto analysedifferent stagesof e-businessgrowth and theresultsof this
multi-stageanalysisconsolidatedintoamodel of e-businesstransformation.
Thisbringstogether theantecedentsof e-businesssuccessusing thefindings
from caseanal ysesagainst threeseparateresearch models: B2B interaction, e-
businesschange, andvirtual organising.

A singlemodel of e-businesstransformation (eBT) isproposed that focuseson
realisingthebenefitsof B2B interactionfromvirtual organisingby utilisingthe
facilitatorsof successful e-businesschange. Thismodel of eBT representsa
comprehensive view of e-ERP asthe fusion of the three research models,
mappedintovariousstagesof e-businessdevel opment: integration, differentia-
tion, and demonstration of valuepropositions. Theauthorsarguethat success-
ful e-businesstransformationwith ERPoccurswhen valuepropositionsare
realised through integration and differentiation of technologies used to
support new business modelsto deliver productsand servicesonline. The
associ ated management focusevol vesthrough sel f-service, careand empow-
erment towardsextensiverel ationship buildingwithe-alliances.

Theoretical Framework

A comprehensivemodel of e-ERPimplementationsmay be presented simply
asthefusion of threeinterrelated models. Figure 1 illustrates e-ERP as a
primitive compositeview of thethreeresearch models: Benefitsof B2B, e-
Business Change, and Virtual Organising, where:

»  Benefitsof B2B areillustrated by atwo-dimensional model (1) where
valuereturnsaredirectly proportional tothelevel of integration of e-
businessactivity acrossaset of B2B models(Carlson, 1995). B2B refers
totheclassof business-to-business(B2B) model sthat includebusiness-
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Figure 1. Three views of e-ERP implementation.

3. Virtual Organising 2. e-Business Change
(Strategies and Tactics) (Management)
Customer Interaction “Corporate Cultural Business Environment
) ) Knowledge Readiness )
Asset Configuration Management practice

Outcomes & Performance
Gains

Leveraging Knowledge Self-service

B2E B2B® B2BS  B2B°+B2BS

1. Benefitsof B2B
(B2B Models)

to-supplier (B2B®), business-to-employee(B2E), busi ness- to-consumer
B2C and business-to-corporate customer (B2B€) (Ash, 2001).

* e-BusinessChangeisillustrated by aflat model (2) inwhichprogressis
across 11interrel ated componentswithinthreebroad dimensionsbased
onrelevant researchintheareasof “ strategi c management innovation,
organisational change, and e-businessevaluation” (Guhaetal., 1997).
Thesemodel sovercomeapurely techno-centricview.

e Virtual Organisingisillustrated by athree-dimensional model (3) of e-
businessactivity thatis“ applicabletoany company.” Progressisalongthe
threedimensionsof “ customer interaction, asset configuration, andlever-
agingknowledge” (Venkatraman & Henderson, 1998).

Eachresearchmodel representedin Figure 1reflectsadifferent businessfocus
coveringorganisational theory, strategy, changemanagement, and work prac-
tices. Thesemodel swereevaluated at different stagesof the study througha
composite case based method asshowninFigure2.
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Figure 2. Stages of composite case-based research method.
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\» eBT theory & knowledge

M ethodology: Triangulation of Research
M odels

A pilot casestudy of five Australian SAPsiteshel ped ground thetheory for the
study of e-ERP. Thiswasfollowed by athree-stagestudy of 11international
SAPsiteswithinadiverseindustry context. Thefinal conceptua frameworkis
describedintermsof e-businesstransformation (eBT), atermpreviously used
by Lehmann (2001) and Soni (2001).

Data Collection and Analysis

Dataweregathered fromthreesources; primary, secondary andtertiary:
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e Primarydata—fromsemi-structuredinterviewsconducted November
1999, June 2000, and June2001in 11 international SAPorganisations.

e Secondary data — from company documents collected or sent viae-
malls.

 Tertiary data — from case research papers written by third party
consultants.

In all casesthe focal point for contact was a SAP project manager in the
company whowasdirectly responsibleor integrally involved with the project

Table 1. Data collection and analysis matrix.

Key Questions Data Collection I nstrument Data Analysis

1. How do organisations 1¥ Interview instrument - Content analysis of interview

maxi mise benefits from semi-structured Questionnaire. | data within CF; model developed

e-ERP implementations? from the Pilot Study.

2. What factors facilitate 2" Interview instrument - Cross-case analysis of constructs

and/or inhibit the success | semi-structured Questionnaire | to determine the components that

of e-ERP constructs of components of contribute to success or failure;

implementations? e-ERP projects. using exemplar cases.

3. Do e-ERP projectsfit 1¥ and 3rd Interview Map content of all casesto

the strategy of virtual instrument - semi-structured demongtrate the vector

organising? Questionnaire and industry interdependence maximum
presentations. benefits from VOing

Table 2. Business-to-business cases.

Case Organisation |Industry B2E Interaction |e-BusinessProject Title No. of Users

1. Halliburton Engineering |Intranet accessto  [“Employee Tracking Intranet”  (~1100 staff

2.UBS Banking SAP data “Employee Networking” ~40,000 emps
B2C Interaction

3. Wine Society Retailing Internet accessto  |Online Ordering by Members  (~60 staff
SAP data

4. UNICEF Aust.  |National Internet accessto  |1¥ Australian Charity Web site [~35 employees|

Charity SAP by ASP +30 volunteers

B2B Interaction |(B2B®and B2B°)

5. Biotech Biotechnology |SAP to supplier Staff research procurement ~240 staff

6. Novartis Chemical catalogues and Sales Order and Rapid Delivery {~22,000

7. Bertelsmann Media Intranet access Simple Ordering e-catalogue ~28,000

8. Statoil Oil and Gas [to SAP data Staff travel procurement ~18,000

9. Employee-Nat  |Employment Simple Ordering e-catalogue ~14,000

10. FSC - Fujitsu  |Computer Corp. customer Order Request System extended |~11,000

Siemens computer accessto SAP data [to an e-Mall of 3 companies

11. Ddll corp Computer non-ERP Customised online sales ~27,000

with [ with integrated with corporate
LSl Logic corp Electronics  |SAP customers MRO procurement  |~14,000
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frombeginningtoend. Toeliminateany biasby asinglerespondent, attempts
were made to ensure triangulation of data from multiple sourcesin the
organisation. Most of theintervieweeswereeither sponsorsof thee-ERPor
maj or team memberswho had agood, obj ective, and knowledgeabl e view of
theproject. Thequestionsand collectioninstrumentsaresummarisedin Table
1.InTable2theprofilesof the case SA P-based organisationsthat participated
inthestudy areshown.

Thefindingsarepresented by categoriesof thethreeinteractiveB2B models
summarisedas:

*  Business-to-employee(B2E), to harnesstheflow/sharing of corporate
information, viaintranets.

*  Business-to-consumer (B2C), toaccessa24x7 global consumer base,
viatheWeb.

e Business-to-Business(B2BSand B2BC), to support supply chain man-
agement between partner organisations.

Withineach classificationthecasefindingsarepresentedinorder of increasing
e-businessapplicationsophistication (Perezetal ., 1999).

Thecasematerial collectedwasusedtoverify all theessential characteristics
of ane-businesstransformation. Thecasefindingsweredistilledintoasingle
comprehensive* 3x3” matrix astheessential part of anew theory or model of
e-Business Transformation (eBT), devel oped to guide managersthrough
different stagesof e-businessimplementation.

M odel of E-Business Transfor mation

Theconcept of eBT isdefined asrealisingthebenefitsfromvirtual organising
withincomplex B2B interactionsby utilisingthefacilitatorsof successful e-
businesschange. Todevelop aprecisely defined theory of eBT, webeginby
identifyingthebasi c research themes, displayed asamodel inFigure3.

Figure3representseBT asacomprehensivebusi nessarchitecturethat focuses
onthreeinterdependent dimensions of onlinebusiness: | CT technologies,
Productsand Services, BusinessModels(Osterwalder et al ., 2002), where:
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 ICT Technologies — refers to the convergence of technologies for
informationflow withinand between organisations, for examplee-ERP
implementations,

e Productsand Services—refersto asset and competency sourcing for
providing cheaper, faster, andimproved quality of productsand services,

*  BusinessModels—referstothearchitectureof thefirmanditsnetwork
of partnersfor creating, marketingand delivering value.

Figure 3. e-Business transformation model.

Business M odels

.= S

.- ~._Stage 3: Value propositions
. i ~< . Stagd2: Differentiation
\\ \
;o ~=7[ 7~ Stagd 1: Iﬁtlegration
v \

; — Products & Services

ICT Technoloaies

Stages of e-Business Transformation

Eachdimension of theeBT model isfurther detailed at three stagesof greater
e-businesscommitment tointegration, differentiation, and demonstration of
value propositions. Progress in the first stage focuses on integration for
achieving efficiency gainsintask unitssuch ascustomer service, purchasing,
and new product development. In stage 2 the focus is on differentiation
through sel ecting themost effectiveresourcing and marketing activities. The
third stagefocuseson demonstration of val ue propositionswithinaninter-
organisational network to designand|everagemultipleinterdependent commu-
nitiesto createsuperior economicandvirtual value(Singh & Thomson, 2002;
Venkatraman & Henderson, 1998).

Themodel of eBT showsbusinessfocused at three stagesof development with
outcomesand performancegainsof greater virtual progression:

Figuredillustratestheinterrelatednessof thethreestagesof eBT as:
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Figure 4. Three stages of e-Business transfor mation.
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e-ERP Transformation Matrix

Table 3 represents a map of the issues distilled from the findings of this
longitudinal three-stagestudy. Thistableisreferredto asthee-ERPtransfor-
mation matrix and formsthe next level of abstractionintheeBT model. It
identifiestheessentialsof eBT andisconstructedtoillustratetheinterdepen-
denceof thedimensionsof eBT and the stagesof progression. Theresultsof
theanal ysisweremapped al ong thee-businessstagesof growth: integration of
e-businesstechnologiesfor e-mallsand B2B commerce, differentiation of
productsand servicesfor e-businesspositioning, and therealisation of value
propositionsof thee-partnerships.

Table 3. e-ERP transformation matrix.

Stages of e-Business Transformation

(virtual experience)

information exchange

standardisation;
Brand identity &

(1999-) 2000-) 2001-)
Business Stage 1: Stage 2: Stage 3: Demonstration
Dimensions I ntegration Differentiation of Value Propositions
Technology * |ICT Differential Resourcing Innovative Technologies
(virtual ERP with e-Sales & e ASP versus cost of ERP and non-ERP
infrastructure) Procurement appins. ownership on the networks for e-

N | outsourcing spectrum marketplaces

Products & eMalls M * e-Branding e-Communities
Services e-Mall integration and Customisation versus Foster customer, supplier,

and employee expertise;
Emerging collaborative

catalogues. More tasks,
“group ware” skills for
online communication.

assets through effective
use of online services

integrity online communities
Business M odels e-Commerce Integration | e-Positioning * e-Enterprise
(virtual B2B B2B Integration of e- B2B positioning withina | One2M any ver sus
interactions) Sales & e-Procurement range open to private e- One20ne;
systems B2BC + B2B® marketplaces Distinct focus of
One20ne partnerships
Examples Remote experience of e- | Assemble and coordinate | Business network to design

and leverage interdependent
e-communities. Dependent

on relationships

* The arrows represent real organisational transformation with e-business
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InTable 3thethreediagonal cells* inthe e-ERP matrix (3x3) indicate the
‘critical’ elementsthat involveacultural shiftfor areal organisational transfor-
mation. Theother cellsidentify theelementsthat contributetotheorganisation’ s
competitiveadvantage. Transitionalongthediagonal or critical elementsof the
matrix, representsreal organisational transformationwithe-business. Thiswas
observedto occur withinacultureof e-businessreadinessof theorganisation
and partner organisations.

Case Analysis for
e-ERP Transformation Matrix

Thecasefindingswereanalysedtoidentify and codetheelementswithinthe
stagesof thee-ERPtransformation and by thebusinessdimensions.

Stage 1: Integration

Technologies: e-ERP (Essential to Stage 1)

The findings show that “back-end” to “front-end” enterprise application
integrationisessential to achievesavingsand cost reduction. Integration of the
system architectureismadepossiblethroughavariety of “ back-end,” * sell-
side” and“ buy-side” systems; all 11 casesdemonstratedthis, but specifically
Statoil and Siemenswith their standardised ERP platform and e-business
applications.

Products and Services: e-Malls

Inastudy of Australian e-malls, Singh and Thompson (2002, p.308) con-
cluded: “itisapparent that for effectiveB2B exchangein Australia, standards
forinteroperability between businesspartners, and technology integrationfor
information exchangeon goodsand servicesisessentia”. For example, Fujitsu
SiemensComputers(FSC) achievedintegration of theonlinesal essystemsfor
threecompanies.
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Business Models: e-Commerce B2B Integration

Theintegration of e-businessmodels, B2B°with B2Bsisessential tomaximise
efficiency gainsfrom supporting technol ogy infrastructure, sothat peoplecan
getthejob doneefficiently. Two casesof B2B e-businessintegrationwitha
global computer supplier anditslargest corporate customer demonstratea
morecomplex model. Theseexemplar casesdemonstratetheintegration of
ERP and non-ERP systems with other ERP systems, using Web-based
technol ogiesto providetheinfrastructurerequiredto optimisetheoverall B2B
valuechain. Also, thestudy emphasi sesthesynergisticbenefit streamfromB2B
integration and theinteraction of i nter-organi sation e-busi nesssol utions, for
exampleDell and FSC.

Stage 2: Differentiation

Technologies: Differential Outsourcing

Segev and Gebauer (2001, p. 249) arguethat “ themid poi ntsof theoutsourcing
continuumarethemost challenging.” From caseobservationsthey describethe
continuumasawiderangefrom*“doityourself” tocompl eteoutsourcing, with
anincreasing number of possibilities. Theonecasestudy wherethecompl ete
management of an e-ERP project wasoutsourcedtoan ASPdemonstratesthe
challengefor UNICEF Australiato balancethel ossof control agai nst thecost
of ownership, whereasFSC partially outsourcedtheir onlinesalessystemsto
SiemensBusinessSystemsquitesuccessfully.

Products and Services: e-Branding (Essential to Stage 2)

Thee-businesstacticsfor positioninginthevirtual spacewereto:

» Differentiate between corporate customers and end consumers; for
example, UNICEFand Dell,

»  Deliver customised productsand servicesusing standard components,
for example, Dell and FSC,
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»  Differentiatebetweenbrandidentity and brandintegrity, where* e-branding

becomesacritical issue” (Venkatraman & Henderson, 1998, p. 34); for
exampleBertlesmann, UNICEF, Wine Society, Dell and FSC.

BusinessModels: e-Positioning

Biotech and Novartisrepositioned themsel veswith their largest corporate
suppliers. FSCrepositioneditself intothecomputer industry through e-sal es.
The tendency of these pioneers was to start with development of public
relationship building and then shift to privaterel ationship building between
suppliers and buyers. Thisis observed to be more than a passing phase.
Further, had the product linesbeen high technol ogy-based, for exampleDell
andFSC, thenitislikely thelevel of e-businessreadinesswould havebeentoo
low torealiseand sustain avalue proposition.

Stage 3: Demonstration of Value Propositions

Technologies: Innovative Technologies

Halliburton’ sHR Intranet ERP system demonstrated aB 2E val ueproposition.
Their technology innovationwasbottom-up drivenandfromboth sidesof B2E
and B2G of thevaluechain. Thisbottom-up approach providedamodel for the
company’ sglobal e-ERPinfrastructure.

Employee-Nat demonstrated theintegration of ERP and non-ERP systems
withWebtechnologies(Fanetal., 2000). Wine Soci ety found problemswith
alack of internal expertisewithimplementing Web-basedinnovationswiththeir
ERPsystem.

Products and Services: e-Communities

Statoil and UBSused I ntranet empl oyeeself-serviceapplicationsto devel op
apractice of industry-based e-communities. Dell has competence centres
wherecustomerscan validatesystemdesignand configurationwithout disrupt-
ingtheir livecomputing network. Thesefacilitiesact ascollaborativeonline
network to provide customerswith systems design and application tuning
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support, allowingthemtotest varioushardwareand software configurations
beforemaking apurchasedecision; for example Dell and FSC.

Business Models: e-Enterprise Model (Essential to Stage 3)

A pilot approach demonstrating avaluepropositionisshowninthe One20ne
relationshipformed by Dell and L SI. Also, thecaseemphasi sesthesynergistic
benefit stream from B2B integration and theinteraction of inter-organisatione-
business solutions. Inthe short term, it may be better to adopt e-commerce
implementations(e-sal esand e-procurement) with new customersand suppli-
ers. Thishasthecapability of persuading existing customersand suppliersthat
aremoreresistant to e-busi nesschangeof thewin-winvaluepropositions; for
example FSC with SAP, Dell and L SI. Inthesetwo “twin” casestudiesthe
focuswasonbuildinga“ One20ne” rel ationship. Thecreationof a“win-win”
valueproposition wasobserved to beamodel for other B2B partnering.

In Table 4 complementary benefits areidentified with FSC’ s online B2B
partners.

Table 4. Complementary benefits from B2B integration.

FSC Benefits Partner Benefits
Ordering times optimised through online Available 24 hours aday, 7 days/wk.
connection Simpler ordering, resulting in savingsin
Shorter and therefore faster ordering times cost and time
Incorrect orders reduced to minimum Automatic online information on order
Presentation of configurable products on changes and delivery notifications
the Internet Tracking of orders at any time
Information management for CRM Pre-testing of products

Customised service

Changing M anagement Objectives in
E-Business Transfor mation

Thechanging management obj ectivesacrossthestagesinthee-ERPtransfor-
mation matrix areclassifiedin Table5and areviewed asinterdependent and
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Table 5. Changing management objectives in the e-ERP transformation
matrix.

Stage 1 Stage 2 Stage 3
M anagement focus | Self-service Empowerment Relationship building
Change M anagement | Top-down Bottom-up Visionary
focus Training Self-learning V alue enhancement
Internal External Community
Outcomes and Improved operating Effective resourcing Virtual and economic
Performance Gains | efficiency (ROI) (QWL) value added (EVA)

Key: Returnoninvestment (ROI), Quality of workinglife(QWL), Economic valueadded
(EVA)

supportive of each other. Thisisespecially soin the areaof outcomesand
performancesobjectiveswhereefficiency through employeeself-serviceand
effectivenessthrough empowermentin customer careisused to support value
adding activitiesfor sustained competitiveadvantage.

Management focusisontheexpl oitation of employeesel f-service, theempow-
erment of individual s, and theextensiverelationship buildingwith multiple
alliances.

Outcomesand performance gainswereidentified as: efficient operations,
effectiveresourcing, andvirtual valueadding.

Management Focus in e-Business Transfor mation

Theconceptual model inFigure5 bringstogether key management issuesand
their relationshipsinto e-businesstransformation. Thismodel illustrateshow
changeinindustry practicesand e-ERPdevel opmentsrel ateto B2E, B2Cand
theB2B®, and B2B®models(Ash & Burn, 2002). It identifiestheaccel erated
symbioticrelationship between e-busi nesstechnol ogiesand businessimprove-
ment caused by ashiftincustomer demand. Thearrowsconnecting customers,
employees, and suppliersindicate the business interactions through sel f-
service, careand empowerment towardsextensiverel ationship building with
multiplealliances.

Torealisethebenefitsfromthesymbiosi sof e-ERPdevel opmentsand business
practice, organi sationsareoptimising B2B models:
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Figure 5. Relationships building cycle model from staged growth of e-
business.

Sage 3:relationship building

Sage 2:

B2B°® care B2B°, B2C
Suppliers Customers
O e , &

o practice and
Sagel: ™., - improvement
self-service '/ Enables |

. Sage 1.
self-service

Stimul até'»;
developmest
in :,.-"

e-Busé& ERP
technologies /. ’

Sage 2: care through empower ment

Stagel-Tooffer cheaper productswith efficient serviceby utilising
customer self-servicein B2B<, and consumer self-ser vicein B2C, and
to procurestandard material sfaster through e-procurement agreements
by utilisingemployeeself-servicein B2BS.

e  Sage2-Toprovidecustomised servicein B2B€, by utilisingemployee
and supplier empower ment inB2E and B2BS.

e  Sage3-Togeneratevalueenhancedalliancesthrough B2E, B2B€and
B2BS, withall playersinane-ERPnetwork.

Inaddition, Figure5 representsacompl eteview of thefoundationsof thisstudy:
e-ERPtechnol ogy, e-businesspractice, and multiplerel ationshipsbuilding.
Oneindicator of asuccessful comprehensivee-businessimplementationisthe
widespread acceptance by employeesof using B2B e-procurement for their
own officeequipment and supplies.
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Change I\/Ianagement Focus in e-ERP Transformation

Themodé for e-busi nesschangemanagement representsacomprehensivetool
for assisting managersin diagnosing the key facilitators and inhibitors of
successful e-ERP projectsfor B2B interaction. Theresultsconfirmthat the
moresuccessful projectswerefoundto havefacilitatorsinall componentsof
theeBC framework. Theframework specifically explorestheareasrelatedto
the successful |earning organisation wherethekey i ssuesremain aspeople
oriented organi sational issues.

Thenatureof changewasreported to beparticipativechangeresultinginan
evolutionary changetactic. Thiswasviewed asa“waterfall” progression of
change, startingwithanalleviation of dissatisfaction by employeesand even-
tually workingtowardsawel |-managed e-businessimpl ementation:

Sagel-Top-downdirectedlearningof self-servicefor efficiency gains
tooffer cheaper productswith efficient serviceby utilising customer self-
service in B2BC, and customer self-service in B2C, and to procure
material scheaper through e-procurement agreementsby utilisingem-
ployeeself-servicein B2BS.

*  Stage2-Bottom-up self-directed|earning focuseson external partner
effectiveness. e-Readinessand emergent change management aretwo
key factorsfor influencing peopleworking effectively with new e-business
environments. Baruaet al. (2001) found that the successof acompany’s
e-businessinitiativescomesin part fromthereadinessof customersand
supplierstoengageinelectronicinteractions; for exampleDell hadtowait
for LSl to be“e-businessready” for the B2B integration project to be
implemented. Toaddresscomplexitiesof change, each component must
bealigned, alongwiththeenablingtechnology, tothestrategicinitiatives
(Statoil’ sDataQuality Manager; Hesterbrink, 1999, p. 5). Animportant
ingredientintheright cultural mix for successful eBCisleadershipfromthe
topandinitiativesfromempl oyees, together with an atmosphereof open
communication, participation, committed cross-functional. Inthe new
busi nessenvironment, organi sational changeisbecoming morecomplex,
andtrainingisshiftingtoself-directedlearning.

*  Sage3-Visionary senseof valueenhancement utilising e-community to
generateeffectivealliancesthrough B2E, B2C, B2B¢and B2BSwithall
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playersinthee-ERPenvironment; for exampleDel | withL Sl. Organisations
attempting to changeperformanceradically seemtorequiresome” sense
of urgency” intheir businessactivitiesandsituation, trandating, inturn, into
acompelling visionthat isespoused throughout the organi sation.

Toovercome pocketsof reluctanceto change, an organisation’ svisionfor
changemust providean atmosphereof communicationwhereconcernsabout
eBC arenot seen negatively but rather wel comed:

(i) Achievingthisrequirescontinuousarticulationand communicationof the
valueof reporting resultsand monitoring eachindividual’ scontribution
and accountability totheoverall company’ schangeeffort. At thisindi-
vidual level, concern should be placed on how the eBC will improve
employeesatisfactionandthequality of work life.

(i) Measurementisameansto success. A well-defined transparent manage-
ment approach shouldincludeadocumented methodol ogy of change; use
objectiveand quantified metrics showing theval ue of change; continu-
ously communicate process metricsto seni or management; and possess
awell-documented rollout of thenew e-businessdesign.

(i) Further tothefindings, thereisacasetobeargued onhow andwhy change
management is changing. For the issue of change management, we
observeashifttowardsalearning organisation (Vering & Matthias, 2002,
p. 159). In support of theclaimthat “ change management” ischanging,
they arguethereis:

e anew generationof systemusers,
e aconstant or continuousnatureof change,
e ademandfor both top-down and bottom-up change.

(iv) However, changestill requiresthat resourcesbematched tothebusiness
objectsandtasks. What isnew i sthat theWorkplacenow offerstoolsand
opportunitiesfor implementing change. Anorganisationthat designsits
systemsintermsof rolesfor end userscan driveorganisational change
throughworkplaceimplementation. Theworkplacenot only deliversbest
practices, “ asERPsystemsdo,” it providesan understanding of rolesand
organisational responsibilitiesthat goalongwiththem, “asERPsystems
donot” (Vering & Matthias, 2002, p. 164).
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Outcomes and Performance Gainsin
e-ERP Transformation

Thestagesof eBT, identifiedin Table5, areviewed asinterdependent and
supportiveof eachother, asin Figure 3. Thisisespecially sowithrespect tothe
business focus and the perfor mances obj ectives where efficiency through
empl oyee self-serviceand effecti venessthrough empowerment in customer
care is used to support value adding activities for sustained competitive
advantage.

InTable5thee-ERP matrix classifiesthegeneric outcomesand performance
objectivesas.

* improvedefficiency indecreased order times, automatic approvalsto
reducecosts,

e greater effectivenessmeansimproved deci sion making, greater responsi-
hilities,

» vaueaddingreferstocomplementary benefitsrealisedfor all network
partnersalong theval ue chainswhen doing businessonline (Figure6).

Toachievetheoutcomesfrome-ERP projects, organisationsareutilisingthree
B2B models. They offer customerscheaper productswith efficient serviceby
exploiting self-serviceinB2B<and B2C. They sourcematerial scheaper and
moreefficiently through procurement agreementsin B2BSand utilisati on of
employeesdlf-servicein B2E. They now optimiseprocessesin B2BSwithB2B¢
for customised serviceby utilisingemployeeself-servicein B2E.

Figure 6 illustrates the generic outcomes and performance gains and the
rel ationshipsbetween them. Theperformancegainsfor e-procurement were

Figure 6. Outcomes and performance gains criteria for e-ERP matrix.

Efficiency Effectiveness Value Added Benefits
reduced costs, fewer errors, new revenues
decrease order improved decision information rich

times, automatic making, greater customised products &
approvas responsibilities services
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achieved from two sources: cost savings, and reduced cycle time from
customer access(24x7) to supplier data. These projectsenabled efficiency
gainsfromminimisingof delaysincustomer orders, and effectivenessgainsfrom
optimising employee/staff time. Thecost savingsthrough operational efficien-
ciesof all equipment resourcing comparefavourably to those cost savings
(efficiencies) inother e-procurement casestudies. However, theimprovement
in staff QWL appearsto be from learning of new skills, understanding of
processes, and acceptance of new responsibilitieswith greater flexibility.

By taking a more holistic approach, executives can turn these facets of a
company’ soperationsintothedriversof e-businessexcellence. Sothecentral
task for senior managersliesinunderstanding what drivesoperational excel-
lence in the e-ERP realm, and then committing the necessary resources
(structures, training, responsibilities) tothedevel opment of thedrivers.

Tothisend, managersshoul d assessthecompany’ soperationsby looking at
both thetraditional and e-business measures. For example, Dell and some
Siemenscompani esused thesameinternal performancemeasuresinbothe-
businessandtraditional businessoperations.

Virtual organising proposed by V enkatraman and Henderson (1998) extends
thefindingsfromthecasestudiesto ameasurefor inter-organisation or B2B
activity. Thissuggestsameasurefor successful relationshipsbuilding.

Figure7identifiesthemeasuresfor outcomesand performancegainsandthe
relationships between them within the e-business change research model.
Thesemeasuresintersect themeasuresof theproposed e-ERPtransformation
matrix describedin Table3. They canvassthemeasuresat thelevel of employee
performance.

Figure 7. Measures for outcomes and performance gains.

Improved < | Quality of Work Life
Resour cing Lesserrors
Lower costs & Automatic approvals
Reduced order times v Choice of services
Choice of Customer Success
information Response time

Larger customer base

Choice of products
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Anindicator of asuccessful comprehensivee-businessimplementationisthe
widespread acceptance by employeesof using B2B e-procurement for their
own officeequipment and supplies.

Torealisethesuperior benefits, thefollowing essential factorswerefoundto
apply:

(i) continuousimprovement of thequality of theWebinterfacefor theend
user,

(i) formalisingagreementswith partnersonacommon|T platform,
(i) standardising purchasing agreementswithsuppliers, and
(iv) communicatingthebusinessstrategy toemployees.

Strengths and Limitations of the M odel

Theproposed model of e-businesstransformation can be used asadetailed
criteriontodirect and evaluatetheprogressinthevirtual spacefor traditional
organisationsor new entrants. Thenatureand val ue of themodel isbased on
aset of exemplar SAP-based organisations (innovators) that pioneered e-
busi nessimplementationsthroughtheir ERPsystemsfor sustained competitive
advantage.

Although limited to discrete snapshots of each organisation’s e-business
transformation, the proposed model of eBT neverthel essservesthe purposeof
demonstrating the transition rather well; that is, amodel that represents a
documented comprehensiveandlong-term planthat shoul d assi st managersof
ERP-based organi sationsin migrating their company towardsasuccessful e-
businessorganisation. Similar tovirtual organising, theeBT model offersa
foundational perspectiveof strategies, tacticsand performanceobjectivesfor
e-ERPimplementations. Asatheory, itsstrengthisbased on the synthesi sof
case snapshots. Itisseen asevolutionary in nature and content driven. The
triangulation of the research frameworks provides a method for study at
appropriatelevel sof complexity.

Claimsof external validity must await further examinationwithawider sample
of projects with different contexts and motives. Extra case material was
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gatheredtovalidatethefinal researchframework andto confirmthefactorsfor
successof ane-businessimplementation.

Conclusion

Theconceptual framework of e-businesstransformation (eBT) capturesthe
stagesof growthinwhichimprovementisal ongthethreedimens onsof business
activity: integrationistempered by differentiationfor realising B2B value
propositions. Itidentifiestheantecedentsof successful e-businessimplemen-
tationswithin ERPenvironments(e-ERP). Asafinal researchmodel of e-ERP
phenomena, it represents atriangulation of threeinterdependent research
models: virtual organising through e-ERP, e-businesschangewith critical
successfactorsandfacilitators, and complementary benefitsfrom B2B inter-
action. Eachmodel exhibitsattributesthat havevaryinginfluencesat different
stagesof e-businessimplementation.

Thee-ERPmatrix representsthestagesof growth devel opment of acompre-
hensiveanditerativeplanthat should ass st managersof ERP-based organi sations
inmigrating their company towardsasuccessful e-businessorganisation. The
model offersafoundational perspectiveof strategies, tacticsand performance
objectivesfor e-ERPimplementations. Thestrength of thetheory liesinthe
synthesis of multiple case analyses using three different lenses over three
separatetime periods. Thetriangulation of thethreeresearch frameworks
providesamethodfor study at appropriatelevel sof complexity for e-business
implementationwith SAPsystems.
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Abstract

Enterprise Resource Planning (ERP) systems have become an essential
infor mation systemsinfrastructurefor largeorganisations. Organisations
arenow looking for waysto leveragetheir ERP investment by introducing
new functionality; however, no matter how many implementations these
companies have undertaken the same peopleissuesstill providebarriers.
This research looks at the change management practices of Australian
companiesand identifiesthe main successfactorsand barriersassociated
with implementing change management strategies. The chapter presents
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the results of a survey of 35 major Australian organisations that have
implemented an ERP system. Many of these organisations have long
histories of ERP usage and multiple ERP implementations and upgrades.
The main findings indicate that the respondents considered change
management crucial to successful ERP implementations, yet their
organisations did not perform change management very well. The main
successfactor to change management wasprovision of adequateresour ces,
with the main barrier being lack of communication up and down the
organisation.

| ntroduction

ERPsaleshaverepresented asignificant proportion of total outlaysby business
oninformationtechnology infrastructure. Theglobal market for ERPsoftware,
whichwas$16.6billionin1998, isestimated to havehad 300 billion spent over
the last decade (Carlino, 2000). The level of their sales and penetration
reinforcesthe importance of thesetypes of systems. A survey of 800 U.S.
companiesconfirmedthat almost half of thesecompanieshadinstalledanERP
system and that these systems were commanding 43% of the company’s
application budget (Carlino, 2000). Themarket penetration of ERPsystems
variesconsiderably fromindustry toindustry. A report by Computer Econom-
icslnc. stated that 76% of manufacturers, 35% of insuranceand health care
companies, and 24% of federal government agenciesalready havean ERP
system or arein the process of installing one (Stedman, 1999). The major
vendor of ERP systems is SAP with approximately 50% of the market
(McBride, 2003).

AlthoughERPsystemshavethepotentia todeliver anumber of benefits(Tablel),
initially many companiesimplemented an ERP system as atechnol ogical
solutiontotheY 2K issue(Deloitte, 1999). Companieswereforcedtoinitiate
businessprocessengineering for thepurposeof “ gapanalysis’ todetermine
what either hadto changeintheir company orintheERPtofacilitateaneffective
implementation. Somecompaniesinitially struggledwiththeir ERPimplemen-
tationfor many reasons, including: inexperiencewith projectsof thisscope,
underestimating theimpact the systemwould haveontheir organisation, and
lacking skilled resources. For some companies these barriers have been
insurmountable(Calegero, 2000).
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Table 1. Top 10 ERP benefits (Davenport et al., 2002).

Benefit

Improved management decision making
Improved financial management
Improved customer service and retention
Ease of expansion/growth and increased flexibility
Faster, more accurate transactions
Headcount reduction

Cycle time reduction

Improved inventory/asset management
Fewer physical resources/better logistics
Increased revenue

Inaworldwide CSC (2001) study, 1009 | Smanagersidentified astheir main
priority “ optimising enterprisewidesystems’. Companiesarerevisitingtheir
ERPimplementationsinanattempt toleveragetheir investment by attainingthe
purported benefits. Inthelandmark Deliotte’ sstudy (1999), 49% of thesample
considered that an ERP implementation is a continuous process, as they
continueto gainvalue propositionsfromtheir system. Thisisareasonable
expectationascompaniesattempt torealisepreviousy unattai ned benefits, and
additionally, as companies evolve, their ERP system must also evolveto
support new business processesand information needs.

Theprocessof achieving additional benefitsfroman ERPimplementationis
referred to as “ second wave’ implementations (Deloitte, 1999). Deloitte
Consulting (1999) describeanumber of postimplementati on phasesorgani sations
adopt (Figure1). Inthe Stabilise phasecompaniesfamiliarisethemsel veswith
the implementation and master the changesthat occurred. The Synthesise
phaseiswhere companies seek improvements by implementing improved
business processes, add complimentary solutions, and motivate peopleto
supportthechanges. Inthefinal stage, Synergise, processoptimizationoccurs,
resultinginbusinesstransformation.
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Figure 1. Deloitte (1999) implementation phases.
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Barriers to Benefit Realisation

Recent research by Hawking and Stein (2002) identified the expected ERP
benefitsandlevel of realisation of thesebenefitsin 48 Australian companies.
Their research indicated that although the companies gained a number of
benefitsfromtheir ERPimplementationthey did not attaintheexpected|evel
of benefits. The sample was asked to rate on aseven-point likert scale the
barrierstobenefitrealisationof their current ERPimplementation. Eachbarrier
wascategorised asper the Del oitte Consulting (1999) study: People, Process
or Technology (Table2).

Therespondentsindicated obstacl esthat limited benefit attainment for their
ERPimplementation hadlittletodowithlack of softwarefunctionality or major
technical issues, but werepredominately peoplerel atedissues. Fiveof thetop
seven obstaclescould beclassified aspeopl eissues. Itisinteresting that two
of thetopthreeissuesarerel ated to changemanagement. Itisimportant to note
that Australian companieshavebeenworkingwiththeir ERPsystemsfor a
number of years, resultinginalevel of maturity; however, eventhoughthey have
been through a number of implementations they still consider the change
managementissues’ impact onimplementati on successand benefit attainment.

Nah et al. (2001) documented 11 critical successfactors (CSFs) that have
provedtobevital toasuccessful ERPimplementation. Other researchershave
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Table 2. Barriersto benefit realisation (N=48).

Current R/3 Barrier/Obstacle Mean | Deloitte

Category
Lack of Discipline 4.4 P
Lack of Change Management 4.3 P
Inadequate Training 4.2 P
Poor Reporting Procedures 4.2 T

Inadequate Process Engineering | 3.9 PR

Misplaced Benefit Ownership 3.8 P
Inadequate Internal Staff 3.3 P
Poor Prioritisation of Resources | 3.0 T
Poor Software Functionality 2.9 T
Inadequate Ongoing Support 2.7 T
Poor Business Performance 24 PR
Under Performed Project Team 2.3 P
Poor Application Management 2.2 T
Upgrades Performed poorly 1.6 T

identified similar critical successfactorsand havestressed theimportance of
change management (Somer & Nelson, 2001).

Change M anagement

Change management strategies vary from company to company. Change
management can bedefined as:

“the effort to manage peopl e through the emotional ups and down
that inevitably occur when an organisation isundergoing massive
change” (Nah & Sieber, 2001).
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Inthecontext of theorgani zation, Goff (2000) defineschange management as

“ a planned approach to integrating technological change. This
includes formal processes for assessing the impact of the change
on both the people it affects and the way they do their jobs. It also
usestechniquesto get usersto accept a change caused by technol -
ogy and to change their behaviour to take advantage of the new
I'T functionality” .

Thisstatement impliesthat information technol ogy projectsrequirechange
management practicesinorder tofundamentally changetheway peoplework
and behavewithinan organi sationand acrossorgani sational boundaries. Other
authorsrefer to the concept of resistance: an expression of reservation that
invariably resultsasaresponse or reactionto change (Block, 1989, citedin
Sohal & Waddell, 1998). Turbit (2002) goesfurther by describing change
management in terms of setting expectationsto alleviate the resistance to
changeby peoplewithinorganisations.

Current research pointstothefailureof most ERPimplementationsasbeingdue
toresistanceto changeby usersintheorganisations(Aladwani, 2001). A fairly
simplisticframework that classifiesthetypesof user resistancetoinnovations
like ERPimplementation by sourceof resistanceisthat of Sheth (1981) cited
inAladwani (2001). Theframework demonstratesthat therearetwo funda-
mental sourcesof resistancetoinnovations: perceived risk and habit. Per-
ceivedrisk referstoone’ sperception of therisk associated withthedecision
toadopt theinnovation; that is, thedecisionto accept the ERP system, while
habit refersto current practicesthat oneisroutinely doing. Sheth (1981) argues
that in order to reduce employees' resistance to ERPimplementation, top
management of the organi sation must anal ysethese sourcesof resi stanceand
employ theappropriate set of strategiesto counteract them. Thisargument
implies that resistance is a negative influence on and in conflict with the
organisational strategy. Thereforeitisseenassomethingtobemanaged and
ultimately eliminated. Others argue, however, that resistance should be
recogni sed assomethingto beutilisedto support asuccessful changemanage-
mentinitiative(Mabin, Foreson & Green, 2001).

Therearenumerousprerequisitesfor changetobesuccessful. Thelistincludes
aclear visonfor change, communicatingthat visionarticul ately and clearly from
atop-down perspective, preparing aculturefor change, setting strong leader-
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ship and providing an environment for participation. Developingavision,
describingapictureof thefutureshapeof an organisation, gaining commitment
to that vision and synchronisation of purpose and effort areclearly seen as
important |eadershipqualities. Thisdevelopment of visonand missionclearly
setsthescenefor organisational change (Hamel & Prahalad, 1994; Senge&
Roberts, 1994, citedinMabinet al ., 2001). Oncethedirectionfor organisational
changehasbeen established, the nextimportant stepinthechangeprocessis
influencingthecultureof theorgani sation. Organisational cultureistheshared
understanding of how an organisation works, and has a major impact and
influence on successful change initiatives (Handy, 1996; Schein, 1988;
McAdams, 1996). A culture that has shared values and common aimsis
conduciveto success.

Organisationsshould aimto haveastrong corporateidentity thatisopenand
willingtochange(Nahetal., 2001). Communicationand strong leadershipplay
avital role in preparing any organisation for change and in guiding the
organisationthroughtheupheaval sthat result from changes. Theability to
createtrust by devel oping an environment wherethe peoplewho makeupan
organisationfeel changeisrequired andthencommit tothat changeprocessare
two of leadership’ smostimportant qualities(Carlzon, 1989; Schermerhorn,
1989; Zand, 1997). Creating trust can be achieved through the sharing and
discussionof issuesandideas.

Although much hasbeenwritteninregardsto changemanagement uptothis
date, limited research hasoccurredinregard to change management practices
inAustralian ERPimplementations. Recommendati onsfrom previousresearch
(Hawkinget al., 2003), whichidentified change management asone of the
major barriers to benefit realisation, indicated that further research was
requiredtoidentify successful changemanagement practices. TheSAPAus-
tralian User Group commissioned thisresearch, whichreflectsrel evanceof the
findingsto Australiancompanies.

Research M ethod

Theprimary objectiveof thestudy wasto survey arangeof informationsystems
professional sto seek responsesregarding current and historical ERPimple-
mentation details and change management success factors and practices
originating fromtheseimplementations. M orespecifically, theresearch posed
thefollowingquestions:
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*  Whatisimportanceof changemanagement programsto ERPimplemen-
tations?

*  What arethechange management successfactorsand barriersthat exist
inERPsystemsimplementations?

*  What change management practicesdo companiesemploy?

Research Design and M ethodology

Inorder toidentify changemanagement practicesasurvey instrumentinvolving
30questionscoveringfour areas. demographics, changemanagement metrics,
successfactors and change management practices was devel oped. Closed
guestionswere used with Y es/No and seven-point Likert scal e responses.
Open-ended questionssought responsesfromthecohort allowing for qualita-
tivedatato becollected.

Thesurvey wasdistributedthroughtheuseof ane-mail directing therespondent
toaWebsitethat incorporated aWeb based survey delivery platform. Several
studies(Comley, 1996; & Sivadas, 1995; Stanton & Rogelberg, 2000) have
compared e-mail and Web based survey methodsversus mail information
collectionmethodsand have proposed that e-mail surveyscomparefavourably
with postal methodsintheareasof cost, speed, quality and responserate. It
wasnecessary to preenthee-mail addressbook toremoveand amend e-mail
that had bounced back.

Sample

Thesamplewasmadeup of key contactsfrom member companiesof the SAP
Australian User Group. SAPistheleading vendor of ERPsystemsinAustralia
with approximately 70% of themarket (M cBride, 2003) and the User Group
isrepresentativeof approximately 65% of the SAP customer base. Theoriginal
e-mail listing contained 166 potential respondents. A number of e-mailswere
undeliverabledueto membersof thecohort moving positions, havingincorrect
e-mail addresses, changing e-mail addressesor automatic out-of-officere-
sponses. There were two unusable replies, leaving a total of 35 usable
responses. The overall responserate once removing the undeliverable ad-
dresseswas 24%.
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Results

Demographics

Responseswerereceivedfrom 35| Sprofessional sandthedatawereanalysed
topresent position, organisationtype, sizeand procurement spend. A summary
of responsesarepresentedin Tables 3, 4 and 5. Respondentswere predomi-
nantly high in the organisational structure, being either an 1S or business
manager. Askey contactsfor theuser group, their statuswithintheir companies
wouldindicatetheirinvol vement inthedecision making processwithregards
toany ERPimplementations. Accordingly, they should havean understanding
astothetypeof information required by the survey. The companiesrepre-
sented most industry sectorsand werelargein sizefrom both arevenueand
employeeperspective.

Table 3. Position of respondents.  Table 4. Companies by industry

sector.
Position % Industry Sector | %
IT Manager 33 Public Service 26
ClO 16 Mining Oil & Gas | 16
IT Devel opment 14 Energy 15
Support & ServicesMan'er | 12 Utility 15
SAP Manager 10 Manufacturing 14
Business Manager 5 IT Services 14

Table 5. Size of companies.

Number FTEs | No. | Revenue ($millions) | No
>1001 33 Large(>1000) 21
502-1000 3 | LargeMed(750-1000) | 8
101-500 8 | Med-Large(500-749) | 3
<100 1 Medium(250-499) 10
Small(<250) 6

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



188 Hawking, Foster & Stein

ERP Profile

Respondentswereaskedtoidentify: whenthefirstimplementation occurred,
providing information about their company’ sexperiencewithan ERPsystem
(Table6), number of ERPusers(Table7) andthenumber of implementations
and upgradeswhichthecompany had beeninvolvedin (Table8).

Nolanand Norton (2000) arguethat itisimportant to consider acompany’s
history with ERP systemswhen making any comparisons. They believethat
companiescanlearnfromtheirimplementationexperiences. Accordingly, they
proposeamaturity model of ERPimplementationsby classificationtype:

*  Beginning—implemented SAPinthepast 12 months,
*  Consolidating—implemented SAPbetween oneandthreeyears,
*  Mature—implemented SAPfor morethanthreeyears.

Table 6. Year of implementation. Table 7. SAP user numbers.
Year | No SAPUsers | No
<=1995| 1 21-100 7
1996 6 101-250 7
1997 5 251-500 10
1998 | 10 Greater 501 | 13
1999 6
2000 4
2001 2
2002 3

Table 8. No. of implementations.

Upgrade/lmplementations | No
0 1
1 8
2 10
3 8
4 4
5 1
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Applying this model to the data indicates that 76% of the sample can be
classifiedintheMaturephase, while 16% areintheconsolidating phaseand 8%
in the beginning phase. This would indicate that the sample should have
extensiveexperiencewiththeir ERPimplementations. Thisisreinforced by the
fact that themajority of thecompaniesareinvolvedwith at | east two upgrades
orimplementations.

Change M anagement Defined

Respondentswereaskedto provideashort description or definition of change
management in order to assesstheir understanding of thisconcept. Froman
analysisof thedefinitions, thefollowing keywordswereobtai ned:

Manage/coordinate  42% Training 16%
Communication 29% Manning 11%
Trangtion 29% Monitoring/Assessment 11%
Processes 18%

Based ontheresponsesan aggregated definition wasdevel oped:

Change management is defined as the process of assisting the
organisation in the smooth transition from one defined state to
another, by managing and coor dinating changes to business pro-
cesses and systems. It involves the effective communication with
stakeholders regarding the scope and impact of the expected
changes, to assist them to cope and adapt to the transition.

Change Management Budget Metrics

Respondentswereasked toindicatewhat level of their total implementation
budget wasall ocated to change management and toindicatewhat percentage
of their change management budget wasallocatedtotraining (Table9). The
maj ority of respondentsindicated that organi sationsspend | essthan 10% on
changemanagement practi cesand asignificant number of organi sationsspend
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Table9.
Change Management Budget | No. Training Budget No.
(% of implementation budget) (% of change budget)
<5% 2 <20% 13
5-10% 19 21-40% 4
11-15% 5 41-60% 6
>15% 7 61-80% 6
81-100% 5
Table 10. Change management team.
Team Resource No. | Size | No.
Hired external consultants as experts or advisors 23 | <6 | 16
Cross-functiona team 20 [6-10| 12
Senior executive steering committee or team 20 | >10| 5
Department-based team 13
Involved employees at many levelsin the change team 12

Our company did not designate such ateam to manage any of the change | 4

lessthan 20% of the change management budget ontraining. At theother end
of thespectrum, fivecompani escommit nearly their entirechangemanagement
budgettotraining.

Respondentswererequiredtoindicatethe sizeand makeup of their change
management team (Table 10). The majority of companies used external
personnel to assi st withtheir change management strategy, although only two
companiesrelied solely onthisresource. Thechange management teamwas
usually representative of anumber of stakeholders supported by external
personnel. The size of the changeteam tendsto indicate that the team was
responsiblefor managing changeand utilised otherstoimplement thechange
program. Thereappearedto beno rel ationship betweenthesize of thechange
team and the number of SAPusers.
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Change Management Importance and Success

Respondents were asked to rate on afive-point Likert scal e the degree of
importancetheorgani sation placed on the change management strategy (see
Table 11) and how successful they considered their change management
program (seeTable12). Thisprovided aninsightinto how respondentsviewed
theimportance of change management and how successful they considered
their organi sationswereinimplementing changemanagement strategies.

Therespondentsgaveanoverwhelming*®yes’ whenaskedif changemanage-
ment was important to their ERP implementation, yet indicated that their
organi zationswerenowherenear world classin change management opera-
tions.

Table 11. Importance of change management.

Importance of Change M anagement
Not | mportant Very Important
1 2 3 4 5
1 10 24

Table 12. Company’s success with change management.

Company’'s Ability to I mplement Change
Poor World Class
1 2 3 4 5
1 8 22 4 0

Change Management Success Factors and Barriers

Respondentswereaskedtorank (from 1to 5) thetopfivechange management
successfactorsand barriersfor their organi sational ERPimplementations. The
resultsaredisplayedin Tables13and 14. Whil st adequateresourceswasrated
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Table 13. Change management critical success factors.

Critical Success Factor Rating
Adequate resources given for the change 2.3
A well-communicated, shared understanding of this need for change 2.2
Open and consistent communications at al levels of the organisation 21
Participation and support by all management levels within the organisation 17
Visible and continuous executive sponsorship 14
Being in touch with those affected by the change 14
Sufficient pre-implementation training of those who will deliver the change 1.1
Structured approach to managing change 11
Recognizing employees for contributions to the change initiative 0.9
A compelling need for change that is critical for the organisation’s success 0.8
Clear channels of safe feedback 0.5
Training to prepare change team members 0.3
Personnel changes to support the new organisation 0.2
Offering small giftsto employees for contributions to the change initiative 0.0
Offering salary bonuses or promotions to employees at key milestones 0.0
Offering some savings to employees for success in cost-saving changes 0.0
Table 14. Barriers for change management.
Barrier Rating
Lack of communication and channels for feedback 2.7
Employee resistance to change 2.3
Not all management levels were engaged in the change 2.1
Inadequate resources or budget 2.0
Shifting focus or changing priorities too soon 1.6
Executives out of touch with those affected by the change 1.6
Executives sending out inconsistent signals 15
Management behaviours are not supportive of the change 13
Executives not directly involved with project 1.2

asthetop successfactor, communication based factorswererankedinthree

of thenext six factors.

Lack of communication was considered the main barrier, with employee

resi stance, management support and resourcesthenextthreebarriers.
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Table 15. Practices to lessen employee resistance.

Practice No.
Direct face to face communications about the behaviour 25
Question and answer sessions and open discussions at meetings 23
Team communication meetings and performance reviews 20
Re-communication of goals and needs for change 19
Immediate team or sponsor intervention 18
Open, safe communications channels for feedback 18
Focus on goals and what needs to happen to meet the goals 18
Coaching for performance 10
Development of personal progress plans 6

Employee Resistance

Asemployeeresistancewasidentified asbeing animportant factor for the
successful implementation of an ERPsystem (Aladwani, 2001), respondents
wereaskedtoidentify practicesusedto helplessenthisresistance. Theresults
(Table 15) reinforcetheimportance of communication and apersonalised
approach.

Discussion

Chang_]e Management Success Factors and Barriers

The respondents, in many cases decision makers in their organisations,
considered change management to be important yet signaled that overall
performanceinimplementing achange management programwasnot world
class. Therewaslittleevidenceof alink betweenthesuccessinimplementing
changeandthelevel of budget all ocation, yet the number onesuccessfactor
was adequate resources. It is also interesting to note that many of the
companiesinvolvedinthesurvey wereontotheir fourth or fifth ERPimplemen-
tation or upgradebut werestill strugglingwiththechangeprocess.

Therespondentstoalargeextent indicated that thesuccessfactorsand barriers
weremirrorimagesof each other. Communi cationsand management support
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dominated thesuccessfactors. Two-way communicationsandaneedto“bein
touch” with those affected by change all signal the feedback nature of
implementations. Obstaclestotheir ERPimplementation had littletodowith
lack of softwarefunctionality or major technical issues, but wererelatedtolack
of management support for change management strategiesand poor commu-
nication practices. A number of the respondents commented on thelack of
management support and understanding:

“....Insufficient management awar eness of SAP capability, |ead-
ing to sub-optimal use of SAP in the business.”

“A big part of our issue was lack of management support for
implementation dueto changesin management teamand direction
mid-stream.”

“ ... additionally the culture was not geared for Employee Self
Service when it was rolled out. Change Management was poorly
handled and this showed in user acceptance of the system.”

The practices, which were identified as strategies to address employee
resistance, specify many of the successful communication practices. Itis
interesting to notethat the offering of variousrewardsor incentiveswasnot
perceivedto beimportant for implementing change.

Eventhough Australian compani eshave been working through anumber of
maj or implementationswiththeir ERPsystemsfor anumber of years, resulting
inalevel of maturity, they still consider changemanagementissues’ impacton
the successand benefit attainment.

Researchershaveidentified that programswhich establish positiveattitudes
towardstheintroduction of information systemsarecritical successfactorsto
their successful implementation (Aladwani, 2001). Thishasledto companies
placingincreasing emphas son changemanagement strategies. Hammer (1999)
refersto thisprocessas” organisational reengineering” and arguesthat an
essential precedent to any change management strategy isthefostering of a
culturefor change. SAP sA SAPimplementation methodol ogy placesconsid-
erableemphasi son change management strategiesand includesanumber of
resourcesto assi st thisprocess. However, even though compani eshaveaccess
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tothismethodol ogy thequestionremains: why arecompaniesstill signalling
changeproblems?1t may bethat the very maturity of the organisation may
impact on change strategies. Further researchisrequiredinto the complex
issuesinvolvedinchangemanagement and theeval uation of resourcesandtools
providedto assist inthechange process.

Conclusion

M any compani esimplemented an Enterprise Resource Planning (ERP) system
toaddressanumber of immediateproblemssuchasY 2K and disparateor poor
systems. Thesesamecompanieshavenow moved beyondthisinitial implemen-
tation and arelooking for waysto optimisetheir investment. Thisincludes
extendingtheimplementedfunctionality of their ERPsystemand orimplement-
ing new componentssuch asdatawarehous ng, customer rel ationship manage-
ment or advanced planning and optimisation. The purposeof thisresearchwas
to explore factors and barriers of ERP implementations from a change
management perspective. The resultsindicated that although respondent
organi sationshad beenthrough at | east one ERPimplementation, they continue
toencounter problemswith changemanagement. Onepossibleexplanationlies
in the culture of Australian organisations. Do they accommodate outside
expertiseinconductingimplementation?Dothey acknowledgethat the Austra-
lian character isoneof self-reliancea most totheexclusion of the® outside’
expert? Arechange management practicesignored? Arethey givenatoken
treatment or are they considered soft and therefore unnecessary? Is the
Australian businessculture onethat isbecomingrisk averse, and fearful of
change? Further research into the nexus of organisations, culture, change
management and global softwareimplementationswould hel pusexplorethe
answerstothesequestions.
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Chapter XI

SAPR/3
| mplementation

Approaches:
A Study In
Brazilian Companies

Ronaldo Zwicker
University of Sdo Paulo (USP), Brazil

Cesar Alexandre de Souza
University of Sdo Paulo (USP), Brazil

Abstract

The approach used to implement an ERP systemisan important decision
initsimplementation project asit greatly affects the configuration of the
system, theallocation of resour cesand the management of the project and
its risks. It will also play a decisive role at all the stages of the ERP
system’s life cycle. This chapter discusses the different ways of “ going-
live” of ERP systems: big-bang, small-bangsand i mplementationin phases,
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and describes their advantages and disadvantages. The chapter also
presentsresults of an exploratory study made in 53 Brazilian companies,
which implemented SAP R/3. Based on these results, influences of the
companies’ characteristicsand of the project on the selected method are
discussed. Therelation of the implementation approach and project time
isalso presented.

| ntroduction

Theimplementation of ERPsystemsisconsidered adifficult task thatinvol ves
many organizational and technical issues. For exampl e, theneedfor changesin
the processes and in the culture of the organization are problems that are
frequently discussedintheliterature (Bancroftetal., 1998; Bingi etal ., 1999;
Davenport, 1998). L ess attention has been paid to other equal ly important
guestions, such asone of themost critical decisionsintheimplementation
project: the selection of the implementation approach (big-bang, small-
bangsor implementationin phases). Thisdecision dependson anumber of
factorssuch aslimitationsof resourcesandtime, characteristicsof theproject
team, the number of modules which will be implemented, the number of
localitieswheretheimplementationwill take place, and theriskswhichthe
company iswillingtotake.

Thischapter presentsan analysi sof theelementsinvol vedinthechoiceof the
implementation approach of ERPsystems. First, thechapter describesthelife
cycleof ERPsystemsand analyzesthedifferentimplementation approaches
relatedtothelife-cyclestages. Inthisfirst part of the chapter areidentified
advantages, disadvantagesand other factorsthat should betakeninto account
whenthechoiceismade. A brief descriptionof theR/3evolutionintheBrazilian
market is also presented. Results of an exploratory survey made in 53
companiesthat implemented SAPR/3arethen shown. Based ontheseresults,
influencesof thecompanies’ characteristicsand of theproject ontheapproach
sel ected for implementation arediscussed, and an attemptismadeto establish
therelationshipsbetween rel evant factorsand the choicemade. Finally, the
study analyzesthe consequences of the choiceintermsof thetimetakento
implement and stabilizethesystem.
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Life Cycle of ERP Systems

ERPsystemsareintegratedinformation systemsthat areacquiredintheform
of commercial software packages. Markusand Tanis(2000) definethemas
commercial software packagesthat enabletheintegration of transactions-
oriented dataand busi ness processesthroughout an organization. Theimple-
mentation of an ERPsystemiscarried outinwell-defined stages. Souzaand
Zwicker (2001b) present amodel for thelife cycle of ERP systems, which
includesthestagesof decisionand sel ection, implementation, stabilizationand
utilization. Thesemajor stagesandtheir temporal relationship canbeseenin
Figurel, whichrepresentsthelifecycleof ERPsystems.

At thedecisionand sel ection stagethe company decidestointroducean ERP
systemasthesolutionfor itsinformation systemsrequirementsand sel ectsthe
supplier. Theplanning of theimplementationfoll owsthischoiceandisa so part
of thisstage. Theplanning shouldincludetheestablishment of theproject’ s
scope, goal sto beachieved and measuring methodsfor theverification of these
goals, definitionof theproject teamandresponsi bilities, andtheimplementation
strategy. Thiswill involvethechoice of theimplementation approach (big-
bang, small-bangsor in phases), definition of the activitieswhich will be
carried out and the project’ sschedul e, which should taketimeand resource
limitationsinto consideration.

Figure 1. ERP systemslife cycle.

new requirements
configuration already defined by modules in use

!
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package selected customized modules stable system
implementation plan converted data
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Theimplementationisthe second stage of theproposed lifecyclemodel and
may be defined asthe process by which the system’ smodules are put into
operation within acompany. Thisstagewill involvethe adjustment of the
businessprocessesto thesystem, the configuration and customization of the
system, theconversion andloading of theinitial data, hardwareand software
configurationand user training. Thisstageincludesall thetasksthat arecarried
out fromtheend of theimplementati on planning tothebeginning of thesystem’ s
operation, whenthe ERP system becomesthecompany’ sofficial information
system.

Inthefirstmomentsafter the beginning of the ERPsystem operationthereisa
critical stagefor theproject’ ssuccess: thestabilization. AtthisstagetheERP
systembecomesaconcreteobject and part of thedaily lifeof thecompany and
of itsempl oyees. Thisistheperiodwhen most manageria andtechnical energy
must be devoted to the system. At the beginning of the system operation
(similarly to any information system) all kinds of problemsarise, such as
operational problems, trai ning deficiencies, and bugsinthesoftware, which
were not perceived at theimplementation stage. At thistime the company
already dependsuponthesystemfor itsoperations, andthusthereisconsid-
erablepressuretorapidly solveany problem. Thelength of thisperiod depends
on the company and normally takes about eight weeks (Souza & Zwicker,
2001a).

Finally, at the utilization stage the system becomes an intrinsic part of all
company operations. Thisdoesnot meanthat all of itspossibilitieshavebeen
recognized and have beenimplemented. Thisknowledgewill only beascer-
tained after acertain period and throughtheideasthat will emergeindaily use.
Thus the utilization stage feeds back the implementation stage with new
possi bilitiesand needs, which can besol ved through theimpl ementation of new
modul es, new configurationsor new customizations.

| mplementation Approaches of
ERP Systems

Bancroft et al. (1998) statethat thefirst decisionsthecompany must makeafter
the choice of the ERP package are those of the modules which will be
implemented andinwhichbusinessunitsor locationsthiswill occur. Deciding
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the sequencefor modul eimplementation defineshow theERP systemwill be
introducedintothecompany. Thischoiceisvita for theproject andinfluences
aseriesof factorssuch asdeadlines, resourcesand management requirements.
Thischoiceconfigureswhat weare calling implementation approach.

A number of companieschoosetoinitially implement onemodul eor agroup of
modulesin oneor morethan onelocationinthecompany. Thenthe project
movesto the next group of modulesand locations. Thisiscalled the phased
approach. Another alternativeisthecompl eteimplementation, whereall the
modul esareimplemented simultaneously inall companies’ locations, and
whereall moduleswill beputinto operation at thesametime. Thisisknownas
thebig-bang approach. Thephased alternativeissafer, asit allowstheteam
tolearnfrom experiencebeforeputtingimportant company processesintothe
new system. However, it requirestheconstructionof interfacesbetweentheold
and new systems, atask that requiresresources, and the products of these
interfacesaremostly discarded at theend of the project.

If thecompany hasmorethan onebusinessunit or location, thereisalsoathird
possibility that isderived fromthe phasedimplementation: thepil ot big-bang
or small-bang. Onebusinessunit or smaller locality will be chosenfor the
simultaneousstarting of theoperationjustinthat locality. Itisthuspossibleto
obtai ntheexperienceof thesimultaneousimplementationwithout excessively
harming thebusiness. What followsthe small-bang could beeither simulta-
neousbig-bang typeimplementationsintheremaininglocalitiesor aseriesof
small-bangsor phased modul eimplementations.

Dimensions of an ERP I mplementation

Oneway of analyzing thedifferent ERPimplementati on approachesistolook
at thetwo dimensionsthat definethesi zeof each stepintheimplementation: the
functional andthegeographical dimensions(a soreferredasmodul eimplemen-
tation strategy and physical scopeby Parr and Shanks(2000)). Thefunctional
dimension consistsof thenumber of modul esthat will beimplemented at the
sametime, and thegeographical dimension consistsof thenumber of localities
or businessunitsthat will beginto usethesystemat thesametime (Figure2).
For example, the ERP system may beimplemented inanumber of big stages,
each of whichinvolvesacertain number of similar modul esbeing adopted
simultaneously invariouslocalities. Thischaracterizesasmall-bang approach
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Figure 2. Implementation approach dimensions and company stoppage
risk.
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(RegionA inFigure?2). Ontheother hand, theimplementation of each module
simultaneously invariouslocalitiescharacterizesaphasedimplementation at
thecompany level (RegionBinFigure2).

Thearrowsinthemiddleof Figure2 show, for agivencompany, thedirection
of theincreaseintherisk of thecompany operationsbeinginterrupted asaresult
of thedifferent strategiesused to start the ERPsystem operation. Thisrisk will
be associated to the number of localities that the company has, and to the
number of modulesthat will beimplemented. Figure2 doesnot comparethe
risk between different companies, althoughit canbeassumedthat, for agiven
strategy, acompany with agreater number of localitiesand implementinga
greater number of modules runs greater risks than a company with fewer
localitiesand fewer modules.

Advantages and Disadvantages of Each
Approach

Theimplementation approach of an ERP system hasconsiderableinfluenceon
thevariousphasesof thelifecycle, especially thestabilization phase. Inthecase
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of thebig-bang approachthereisaclear difference between theimplementa-
tion and thestabilization phases, differently from the phased or small-bang
implementation. Inbig-bang, thestart of theoperation correspondstoinitiating
theoperation of all modulesinall locationssimultaneously, andthereforethe
team’ sfull attentionisdirected towardsthestabilization period. Ontheother
hand, inaphasedimplementation modul esat different stagesof their lifecycle
will coexist, and thismay resultin problemsderived fromlack of focusof the
project team and of top management.

Theaim of theimplementation stageisto adjust thesystemtothecompany in
thebest possibleway. Thiswill requireflexibility, constant tests, changesin
configurationsand devel opment of customizations. Ontheother hand, theaim
of the stabilization stage is to eliminate operational problems as soon as
possi ble, with minimum changesin pre-defined configurationsand no new
customizationsif possible. In a phased implementation thismay resultin
conflicts, because ERPsystemsareintegrated systems, and themodification
of amodul ethat isbeingimplemented (adesired situationintheimplementation
stage) may resultinmodificationsinother modul esalready inuse(asituation
thatisnot desiredinthestabilizationand utilization stages). Theseconflictsare

Table 1. Risks and advantages of the ways to start the operation.

Disadvantages/Risks Advantages

Big-Bang

- risk of company total stoppage

- returning to the previous systems in case of
problemsis amost impossible

- requires considerable effort in the stabilization
phase

- concentration of resources during the project

- smaller implementation time
- eliminates the development of interfaces
- creates a "sense of urgency" that makes defining

priorities easier

- better integration of the various modules is

obtained

- risk of total stoppage in specific business units
or locations

- returning to the previous systems in case of
failure is considerably difficult

- devel opment of interfaces required

- creates a "sense of urgency" that makes defining

priorities easier at the business unit or location

- alowslearning through experience

Phase

- requires devel opment of interfaces

- just part of company isinvolved

- requirements of future modules are ignored

- modules being implemented result in changes
in modules already stabilized

- simultaneity of processes  at the
implementation and stabilization stages

- possible loss of focus of the project

- shorter

- smaller risk of total stoppage in company
- able to return to the old systems in case of

problems

- less concentration of resources through project
- functioning modules will increase confidence in

the development of following modules
interval between the design and
utilization of each module
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clearer inthe case of aphased implementation wherethe stabilization stage
beginswiththeentry into operation of thefirst modul e, and only endswhenthe
last moduleimplementedinthelast |ocality of thecompany isstabilized.

Though consideredto beriskier (Bancroft etal., 1998), thebig-bang option
can offer advantages. Souza and Zwicker (2001a) observed in eight case
studiesthat the big-bang approach wasconsidered animportant motivating
factor for the successof theimplementation. With big-bang aconsensusis
established in the company that thereis no possiblereturn to the previous
system. Thepossibility of atotal stoppageof operationsincaseof atotal halt
of thesystem exertsafavorableinfluencefor changeandthequick detection
of problems, and leads to ajoint effort towards the quick solution of the
remaining problemsinthestabilization stage. O’ Leary (2000) presentsother
advantagesfor thebig-bangimplementation such astheelimination of tempo-
rary interfacesbetweenthesystemand previoussystems, agreater integration
betweentheimplemented modules, andlesstimerequiredfor theimplementa-
tion. Table 1 summarizesthedisadvantagesand advantagesassociated with
eachimplementation approach.

| mplementation Approaches and the
Life Cycle of ERP Systems

TheERPIlifecyclemodel presented earlier can becomplemented takinginto
considerationthe coexistenceof modul esat theimplementation, stabilization
and utilization stagesthat occur inthe phased and small-bangsapproaches.

As shown in Figure 3, the different modules or groups of modules are
implemented and stabilizedindifferent phases, at different momentsintime(this
isrepresented by the superimposed rectangles in the implementation and
stabilizationstages). Asthemodul esor groupsof modul esof each phasegointo
the utilization stage they are added to the modules already in use (thisis
represented by theexpanding rectanglesintheutilization phase, meaning that
as each module or group of module starts to be used the scope of the
implemented system expands). Inthefigure, theinfluence of modification
requirementsof modul esbeingimplemented or stabilized on modul esalready
being used and therestrictions brought about by themodul esbeing used on
modul esinimplementati on and stabilization arerepresented by thedottedline
arrows.
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Figure 3. ERP systems life cycle model for small-bang and phased
implementation.
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| mplementation Approaches Associated
Factors

O’ Leary (2000) believes that the choice of the implementation approach
should be based upon the analysis of the costs and benefits of each option,
takinginto account theassociated risks. Neverthel ess, asthe costsand risks
aredifficulttomeasure, companiesend up by basingtheir decisionson other
factors. Thuselementsrel ated tothecharacteristicsof theorganizationandthe
sizeof theimplementation project usually prevail.

Thecharacteristicsof theorgani zationareitssize(annual invoicing, number of
plantsor locations, number of employeesand clients) and complexity (charac-
teristics of the product, the productive process and the market supplied).
Besidesthenumber of plantsor locations, thekind of relationshipsthat exist
betweenthemmust be considered, aspointed out by Markuset al. (2000). For
theseauthorsthedifferent typesof rel ationshipsamong thedifferent business
unitsor locations(ranging fromtotal autonomy of thebusinessunitstototal
centralization of decisionsat headquarters) influence project complexity and
system configuration, and must betakeninto account when planning an ERP
implementation and choosing the corresponding approach.
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Table 2. Factors associated with the choice of the implementation
approach.

Project goals
Advantages and disadvantages of each approach
Risks of each approach
Company and business processes complexity
Company size
Product and process characteristics
Market characteristics
Types of relationships among business units (from total autonomy to total
centralization)
Project complexity
Number of modules being implemented
Customization level
Number of plants or locations
Project constraints
Project deadlines
Financial resources
Technical and human resources limitations

Inprinciple, smaller andlesscomplex organizationsrunfewer riskswhenthey
opt for abig-bangimplementation and may achievetheadvantagesassociated
withthistypeof strategy. Thenumber of modul esto beimplemented andthe
level of customizationthemodul eswill undergo must a so betakenintoaccount.
A higher number of modulesand anincreased customizationwill resultinamore
complex project, and thereforeaphasedimplementationispreferable.

Inthecasesanalyzed by Souzaand Zwicker (2001a) it could beseenthat the
big-bang was used in smaller companies or in companies with clear time
restrictions. Inlarger compani esphasedimplementationwaspreferableandthe
big-bangwas, in some cases, consideredtotally unfeasible. Table2 summa-
rizesthevariousfactors associated with the choice of theimplementation
approach.

SAP R/3 in Brazil

The first implementations of SAP R/3 in Brazil begun in 1995 in large
multinational companies(likePirelli, Boschand Rhodia). Sincethen SAPhas
gained alargeshareof theERPmarket among thebig compani esinthecountry
(also called the “high-end market”). A recent survey shows that in 333
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industrial companies of all sizes, R/3is present in 33% of the companies
classifiedas”bigcompanies,” 3.4% of thecompaniesclassified as” medium
companies’ and no presenceincompaniesclassified as” small companies’
(Vidal & Souza, 2003). Accordingtothe SAPsite, in April 2002 therewere
about 380 clientsinBrazil. The second ERP system among thebig companies
groupissupplied by aBrazilian vendor andisused by 20% of thesecompanies.

Thefirst companiesthat implemented R/3in Brazil suffered from various
problemsrelated to the adjustment of the softwareto local legislation and
businesspractices(localization). Someof thefunctionalitiesneeded could not
bedelivered by SAP, and thenthecompaniesused|ocal packagesassociated
with R/3, which caused integration problems. TheHR modul e could not be
used until very recently and most companiesopted to use Brazilian Human
Resources packages. Another problem faced by the companies was the
shortageof skilled professionals. Thisledtoahighturnover among companies,
asthepeopleinvolvedinimplementation projectsusually | eft thecompaniesfor
higher salariesin consulting compani esor other compani esthat werebeginning
implementation. (See Souzaand Zwicker (2001b) for adescription of R/3
implementation casesinBrazil.)

By 2002 most of these problemswere solved and presently the softwareis
much moreadequatetolocal needs. Noticethat in Brazil therearemany and
frequent changesintaxes’ cal culation, which putsconsiderableworkload on
SAPtocontinuously adapt itssoftware, and ontheclient companies, which
havetoinstall thecorresponding patches.

Resear ch M ethodology

Thisstudy presentsresultsof asurvey madein2001inpartnershipwithASUG-
Brasil (SAPuser groupinBrazil). Thestudy involvedthecollection of data
through aquestionnairesent to the 254 membersof the ASUGin January and
February 2001. Fifty-fivequestionnaireswerereturned (approximately 21%)
of whichonly twowererejected. Six of theresponseswerefrom companies
that had not yet started the operation of the system and theinformationwas
based ontheforecast of the project’ send.

Thequestionnairessurveyed characteristicsof thecompany and of thesystem
implemented, and included specific questionsregarding theimplementation
approach adopted and the length of the project. Using these responses, an
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exploratory analysiswasmade, focusing ontheimplementation strategy (big-
bang, small-bangs, or phased), attempting to check whether and how this
strategy wasrel ated to the characteristicsof thecompaniesand theimplemen-
tation projects. After thisanalysisthestudy attemptedto verify whether the
chosenform of implementation and the characteristicsof thecompany influ-
encedtheduration of theproject. Thestatistical analysiswasconductedusing
the software SPSSfor Windows 10.0.

Descriptive and Exploratory Analysis of
the Collected Data

Characteristics of the Sample

The distribution of the companies in the sample shows that 71% of them
adopted the big-bang, 15% the small-bang, 8% implementationin phases,
andtherest adopted other procedures. M ost companieswereindustrial (78%)
andtherest wasequally divided between services, utilitiesand commerce. The
high number of companies using the big-bang option exceeded theinitial
expectationsthat thiswoul d betheleast popular method. The predominanceof
industrial companiesischaracteristic of themarket for ERP systems. Compa-
nieswereequally divided betweenBrazilianandforeign.

Table3 presentsthestati sticsand thenumber of caseswithinformationoneach
variable of interest. The asymmetry coefficient was calculated using the
skewness measurement supplied by SPSSdivided by itsstandard deviation.
Distributions where this value was situated between -1.96 and 1.96 were
consideredtobesymmetrical (Hair etal., 1998). Only the age of theproject
(AGEPRJ) could beconsidered to besymmetrical, astheother factorswere
positively asymmetrical, which showsthat thereisaconcentration of val uesat
thebeginning of thedistributions. Neverthelessthemedianallowsustoanayze
thecharacteristicsof thecompaniesandtheir projects. Ingeneral, they arelarge
companieswithannual invoicing of around US$300millionandwithmorethan
1,500 employees. Theprojectshad generally six modules(the* heart” of R/3
ismade up of five modules) infour factorieswith atotal of 300 users. The
median of the size of the project (MODPLAN) is 18, less than the simple
multiplication of modulesby plants(6x4 = 24). Thisshowsthat somemodul es

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



210 Zwicker & de Souza

are implemented in a centralized form (in fewer plants) and othersin a
decentralizedform (inmoreplants).

Graph 1 givesanideaof thedispersion of theprojects, dividedintobig-bang
projectsand others, according to the number of usersand si ze of the project
(axesareonalogarithmicscale). Thefour largest projectsonthegraph are
thoseof an auto-partsmanufacturer (case 19, 3000 users, 12 modules, seven
plants), achemical company (case50, 2600 users, el ght modul es, 32 plants),
afood producing company (case51, 1450 users, fivemodul es, 29 plants) and
acigarettecompany (case25, 1200 users, eight modules, 27 plants). Of these
cases, j ust thechemical company used thebig-bang approachand, intheentire
sampl e, thiswasthecompany that took thel ongest timetointroducethesystem

Table 3. Characteristics of interest variables.

Variable Description Mean gec\’/ Median| Min | Max A(?/OET'C':;S
TIMPLANT | Length of project in months (*) 16.3 11.2 12 3 48 44| 53
TESTABLZ | Period of stabilization in weeks (*) 105 9.0 8 1 48 39| 53
AGEPRJ “Age’ of project in months (*) 330| 143 33| 4 71 13| 53
INVOICING | Annual invoicing in US$ million 530.0| 858.0 300( 20| 5,000 10.1| 47
NEMPLOY'S | Number of employees 4,817.0| 8,082.0| 1,725| 60| 40,000 86| 50
NUSERS Number of R/3 users 487.0| 610.0 300 15| 3,000 78| 53
NPLANTS | Factories with implementation 6.1 7.3 4 1 32 75| 50
NMODULES | Number of modules implemented 6.8 2.2 6 3 13 23| 53
MODPLAN | Size of project (*) 320| 414 18| 4| 286 113| 50
TOTPROGS | Customized programs develpd. (*) | 364.0| 4280| 253| 31| 2131 79| 45
ITEMPLS Number of IT employees 334 49.2 17 2 283 99| 42

(*) see detailed description in Table 4

Table 4. Description of the variables.

Variable Detailed description

Length of the project in months from its beginning to the initial operation of the final
module. In the uncompleted proj ects the forecast of the end of the project was used.
Stabilization time of the system in weeks after entering into operation. Applied only to
big-bang situations.

Measurement of the “age” of the project. The number of months from the beginning of the
project to the time the survey was made (Jan 2001).

Total number of externa programs (including those in ABAP language) and reports
TOTPROGS | (including those generated by the generator) that the company developed up to the date of
the survey.

Measurement of the “size” of the project. For each module the companies informed the
number of plants where this module was used. The variableis the sum of these values.

TIMPLANT

TESTABLZ

AGEPRJ

MODPLAN
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withthisapproach (21 months). Case24isamedium-sized Brazilianchemical
company that implemented R/3insmall-bangsfor atotal of 17 usersinfive
plants. Graph 2 showsthedi stribution of implementationtimesof theprojects
inthestudy.

Graph 1. Projects by number of users and size.
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Intermsof thestabilizationtimes(TESTABL Z), four companieshad much
higher valuesthantherest (40, 30, 28 and 26 weeks). Twofactorsseemtohave
contributedtothisdiscrepancy: (1) theconcept of stabilizationdependsonthe
seriousness of problems that the company considers “normal,” and (2) a
number of modul esstabilizemorequickly than others. Oneof thecompanies
informed that thetime needed to regain confidenceinthe stock control and
production costswas 48 weeks, whereas stabilizationin the other modules
took place much faster (four weeks). In this case the average time was
consideredto be26 weeks. If these observationsareeliminated, theaverage
timewasof eight weeks, similar tothat foundinthestudy of Souzaand Zwicker
(20014). It should be noted that only those compani esthat implemented the
systemusing the big-bang approach answered thisquestion.

Relationships Involving the | mplementation Approach

Inorder toverify therel ationship betweentheimplementation approachandthe
remaining variablesthe samplewasdivided intotwo groups: big-bang and
others. This division was made because the number of cases in the other
categories(small-bangsand phases) wassmall in comparisontothenumber
of casesthat used the big-bang. As can be seen later on, thisdivision was
consistent withtheanalysescarried out.

Table 5. Results of the t test for the big-bang and others.

Original variable Transformed variable (In)
Signif. of 29 | others | signif. of
variable equality of t Signif. mea?l mean | equality of t Signif.
variances value variances
vaue

TIMPLANT .000 | -4.070 .001 11.9 27.3 .199 -4.789 <.001
INVOICING .001 | -1.809 .094 330.6 | 1053.0 .750 -2.785 .017
NEMPLOYS .000 | -2.097 | .054 | 2500.0 | 10225.0 228 | -2811 .007
NUSERS .028 | -2.149 .046 353.3 824.5 .549 -2.671 .010
MODPLAN .689 | -1.031 | .308 28.4 421
MODULQOS 544 1-1.079 .286 6.5 7.3
AGEPRJ 366 | -2.335 | .024 30.2 40.0
Levene' s test verifies the equality of the variances of the variable in the two groups. The null hypothesis
isthe egquality of the variances. If the variances are not equal the corrected value of t is presented.
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For thenominal variables(nationality and activity sector of thecompany), the
chi-sguar etest disclosed whether therewasany differenceintermsof how the
big-bang and other sgroupswere made up. No significant differenceswere
foundintermsof thenumber of companiesthat used the big-bang or others
intermsof nationality or activity. Table5 showstheresultsof thet test, used
tocheck differencesinthemetric variabl esbetween thetwo groups.

Thettestisquiterobust but dependsonthesymmetry of thedistribution of the
variablesand ontheequality of variances between the groups. Inthe cases
wherethevarianceof thegroupswasdifferent (based ontheL evenetest made
by SPSS), theresultsof thet test based onthetransformed variablesareal so
presented, using thelntransformationto compensatefor theasymmetry.

Thedifferenceintheimplementationtimebetweenthetwogroupsisstatistically
significant, withanaverageof 11.9 monthsfor thecompaniesthat implemented
the big-bang and 27.3 months for those that used other methods. The
differencesobservedinthevariablesINVOICING andNEMPLOY S(thesize
of thecompany) had asignificancehigher than 0.05, althoughthey rangedwithin
a0.1significance. Inthecaseof thesevariablesthetransformationallowedfor
thestatistical validation of thedifferences. TheNUSERSvariableshoweda
significant differencewhilethe MODPLAN and MODUL OSdid not. The
remainingvariables, whicharenotincludedinthetabl e, showednosignificant
differences.

We cantherefore concludethat thebig-bangwasused in projectswith lower
number of users and which were implemented in a much shorter time.
Accordingtothevariablesof number of employeesand annual invoicing, the
bi g-bang seemsto belinked to smaller companies. Thedifferenceshownin
relationtotheage of theproject, wherethe big-bang group had an average of
30.2 monthsand the other sgroup an average of 40.0 monthsshowsthat the
big- bang projectsinthe sampleare morerecent thantherest.

Relationships Involving the Nature of the Companies

Table6 presentstheresultsof thettest for theverification of therelationship
between TIMPLANT and AGEPRJto the nationality and the sector of the
companies. Ascanbeseen, TIMPLANT did not show any significant differ-
encebetweentheBrazilian and forei gn companiesor between manufacturing
companiesandtherest. However, AGEPRJwassignificantly greater inthe
foreign compani esinthesampl e, showing, asexpected, that they werethefirst
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Table 6. Results of the t test for nationality and sector of activity.

Nationality of the company Sector of activity
. Value | Signif. | Brazilian| Foreign | Vaue | Signif. | Industrial | Other
Variable
of t oft | average | average of t of t average | average
TIMPLANT |-1.585 | .119 138 18.7 | 1.085 | .283 171 13.0
AGEPRJ -2.011 | .050 29.1 36.7 | 1.662 | .108 34.2 28.2
NMODULES |-0.078 | .938 6.7 6.7 | 2878 | .006 7.2 5.2

toimplement R/3. Thenumber of modul esimplemented showed asignificant
differenceinrelationtothesector of activity, withahigher number of modules
inmanufacturing companies. Theremaining variablesdid not show significant
differencesbetween Brazilian andforeign companiesor betweenthoseinthe
industrial sector and other sectors.

Relationships Between Metric Variables

Inorder toanalyzetherel ationshipsbetweenthemetricvariablesstudied, linear
Pearson correl ation coefficientswerecal culated. Thevalueswithacoefficient
significancelower thanor equal to0.5areshowninTable7. Thelogarithmic
transformation (In) of thevariablesto compensatefor theasymmetry did not
significantly alter theinterpretation of the correl ation coefficients, and the
original variablesweremaintained. TheexceptionwastheNUSERSvariable,
which when transformed received the denomination LNNUSERS and is
includedinthetable.

Thelengthof theproject (TIMPLANT) wasstrongly correlatedto the age of
the project (AGEPRJ). Thisisinteresting as it shows a reduction in the
implementation timeof themorerecent projects. TIMPLANT wasalsotoa
lesser degreecorrelatedto NV OI CING and thispointstowardsan increase
intheimplementationtimein projectsinlarger companies. TIMPLANT also
showed acorrelationto thesizeof theproject, indicated by LNNUSERS.

AGEPRJisalsocorrelatedwithMODUL ESandthetotal number of programs
developed (TOTPROGS). Thissuggeststhat after theinitial implementation
project, thecompani escontinuetoimplement other modul esor customizations
inorder tocomplement thesystem. Aswasexpected, thenumber of userswas
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Table 7. Pearson correlation coefficients between the metric variables.

| E s/ s |2 2|3 |38 B
s | 8|8 2|z |2 |8]|]68/|°¢®?
= < = Z z 3 = = o
AGEPRJ .618**
TESTABLZ
INVOICING | .525**
NEMPLOYS| .328* 782**
LNNUSERS | .558** | .437** A421* .369**
MODULES A7 | 410%* A84**
MODPLAN .383** 519**
QTDSVDR A21** A483** A58%* | .401** | .649**
TOTPROGS | .449** | .344* .388* A69** .568**
ITEMPLS .488** .902** T42%* 400** AT74%*
** gignificant correlation at the level of 0.01/ * significant correlation at the level of 0.05

reasonably correl ated tothesi ze of theproject. Alsothenumber of serversis
reasonably correlatedtoMODPLAN and LNNUSERSduetotheprocessing
loadinvolvedin ERPsystems. TOTPROGSiscorrelatedtoMODPLAN and
LNNUSERSand not directly tothenumber of modul es, aswould beexpected.

Another finding isthefact that the stabilization time (TESTABLZ) isnot
correlated with any other factor (for thebig-bang cases). Thisprobably isdue
tothefact that after startingtheoperationinbigbangthereisnoalternativefor
thecompany other thanto stabilizethesystemintheshort-term. If thisdoesnot
takeplace, theoperationsof thecompany will beaffected. Thisagreeswiththe
“senseof urgency” and themotivation that can beattributed to thebigbang
method of implementation.

Relationships Involving the Number of Users and the
Implementation Time

Ascouldbeseen, thenumber of userswassignificantly differentinthebig-bang
and othersgroups. Graph 3 showstherelationship between NUSERS and
TIMPLANT andthechoicefor themethod of starting theoperation. Thegraph
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Graph 3. Number of users and implementation time.
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showsthat all thecompanieswithlessthan 150 userschoseto usethebig-bang
(withtheexception of case24). Whentherearemoreusersthereareboth big-
bang and other sproj ects, and theimpl ementati on timesof the other sprojects
arelonger.

Graph 3clarifiesthe TIMPLANT distribution presentedin Graph 2 and the
composition of theprojectsthat havebeen studied, permittingtorecognizethe
existenceof three groupsof companies: the big-bang companieswithupto
200 users; the big-bang companies with more than 200 users; and the
compani esthat used phased i mplementation or small-bangs. By projectingthe
pointsonthe TIMPLANT axiswecan seethat thereisaconcentration of the
first group around the value of 8 months, of the second group around 20
months, and the third group, which is more disperse, between 12 and 53
months. Thisexactly reflectsthedistribution showninGraph 2.

Itisalso possibleto seethat inthe caseof the big-bang companiesthereisa
clearer correlationbetween NUSERSand TIMPLANT thaninthecaseof the
other companies(correlation coefficient 0.700withasignificanceof 0.001). By
dividingthebig-bang projectsintotwo groups(up to 200 usersand above 200
users), theresultsobtainedfor thet testsof thevariablesarepresentedin Table
8 (with significant differences). As can be seen, thisdivision of big-bang
proj ectswasquiteconsistent, with groupsdistinguished by INVOICING and
AGEPRJ. Thegroupof “upto200users’ comprisessmaller companieswhich
implemented thesystemsmorerecently.
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Table 8. Comparison of variables between the big-bang < 200 and big-
bang > 200 user groups.

vaiedles |t | sigificave | eSO | g g > 200 ki
TIMPLANT 4.568 <.001 8.9 156
AGEPRJ 2,997 005 253 363
INVOICING 3.751 002 139.4 603.6
TOTPROGS 3111 003 1351 490.0
MODULOS 3.585 001 58 77

Thedifferenceinthenumber of programsdevel oped and modul esimplemented
may berelated tothefact that the projectsinthefirst group aresimpler or to
theadoption of morestandardized sol utionsby the smaller companies.

The “Market Learning”

Graph4 showstherel ationshi p between ageof the project andimplementation
timefor big-bang and other sprojects. Thelineinsertedinthegraph helpsthe
anaysisand showsadevel opment throughtimefromright toleft and an effect

Graph 4. Implementation time and project age.
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Table 9. Correlations between AGEPRJ, LNNUSERS and TIMPLANT.

All projects only big-bang
LNNUSERS AGEPRJ LNNUSERS AGEPRJ
AGEPRJ
Total correlation A373* .4300**
TIMPLANT
Total correlation .5583** .6180** .7000** 5740**
Partial correlation A075** .5010** .6126** A233**

of the reduction of timefrom abovetop to bottom. It can be seen that more
recent projectstendto adopt abig-bang strategy and, simultaneously, thereis
atrendfor areduction of theimplementationtime.

Thismay happenbecausetheprojectsareactually being carried out quicker or
becausethelarger companieswithlarger projectsimplemented R/3 beforethe
others. For aclearer analysisof thistrend Table9 presentsthetotal and partial
correlations between TIMPLANT, AGEPRJ and LNNUSERS, the latter
chosen as an indicator of the project’ s size. The partial correlation isthe
correlation between two variables when the effects of other variables are
removed (Hairetal., 1998).

As has already been mentioned, the correlation between AGEPRJ and
LNNUSERS showsthat themorerecent projectsaresmaller, whichwasal so
showninthepreviousiteminrelationtothebig-bang projects. The partial
correlationbetween TIMPLANT and AGEPRJremained significant, which
showsthat themost recent projectsareimplemented quicker evenwhenthe
effect of the reduction of the number of users in the newer projects is
discounted. Thiseffectisgreater if all theprojectsareconsidered, notjustthe
big-bangones. Thepartial correlationbetween TIMPLANT and LNNUSERS
also shows, whentheageof the projectisdiscounted, that projectswithfewer
userstakelesstimetoimplement. Inthecaseof thiscorrelationtheeffectis
greater inthebig-bang projects. Timereduction of themorerecent projects
isthuspartially associatedtoareductioninthesizeof theprojectsand partially
toareductioninthetimerequiredforimplementation.

Onepossibleexplanationfor thereductionintheimplementationtimewhichis
not explained by thereductioninthesizeof theprojectsisthelearning of the
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consulting companieswhichimplemented the R/3, the professionalsonthe
market, and the vendor itself in relation to the Brazilian implementation
projects. Thistimereduction may also beattributed toimprovementsinthe
package, especially intermsof |ocalization (adaptation of R/3totheBrazilian
legislation), whichreduced theneedfor customization. Theexistenceof more
information oncompanieswhichalready implemented aswell astheexistence
of mechanisms of exchanging experiences, such as user groups, may also
explainthereduction. All thesefactorsmay beinterpreted asa“market learning
effect” inrelationto R/3. However, itisnot possi bleto detect theinfluenceor
eventheexistenceof thislearning effect only based uponthesurvey data.

Conclusion

The exploratory survey permitted to observe a number of factors of the
implementation of R/3 projectsin Brazil. It wasinitially shown that many
proj ectsused the big-bang implementati on approach, and that these projects
are connected to companieswith fewer users. It was al so observed that the
implementationtimeof theseprojectswassmaller. It wasal so shownthat over
timetherewas an increase in the use of the big-bang and adecreasein the
implementationtimeof theprojects. Thisisassociated withbothareductionin
thesizeof themorerecent projectsand apossibleeffect of “market learning”
inrelationtothepackage.

Thesampleiscomprised by part of thecompaniesmembersof ASUG-Brasil
(21%). Although the sample was not random it probably represents this
populationwhich, inprinciple, allowsustogeneralizetheresults. Accordingto
theApril 2002 dataof the SAPsitetherearemorethan 380 R/3 usersinBrazil,
of whom 14% arerepresentedinthe sample.

As already mentioned, the choice of the method of starting the operation
requiresmany considerations, such as: therisk the company believesto be
appropriate, deadlines, budget restrictions, thecomplexity of theproject, the
context of thecompany, and soforth. Therearealargenumber of factorsthat
may interfereand whichshould beconsidered. Thisstudy didnot attempt to set
upanormativeor explicativemodel for thechoicesmadeduringtheprojectand
merely attempted to indicate possible relationships between a number of
variableswhichmay bedirectly orindirectly involvedintheprojectsandwhich
may helptoimprovemodel sto beset up or future studiesonthe subject.
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Finaly, it should benotedthat ERPsystemsareavery interesting opportunity
for studies in the area of information systems. In studies on the use of
informationtechnology ingeneral, theeffectsof avery important and complex
variablearepresent: theactual information systemunder study. Inthecaseof
ERP systemstheseeffectsmay beminimized duetothestandardizationwhich
isincorporatedintothesesystemsand whichispossibly replicated amongthe
firmsstudied. Thisalso could help toimprove comparisonsbetween compa-
nies.
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M anagement:

A Comparison of Large
Sized Brazilian Companies

Cesar Alexandre de Souza
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Ronaldo Zwicker
University of Sdo Paulo (USP), Brazil

Abstract

Thischapter investigatestheaspectsinvol ved in ERP systems management
to understand how such artifacts transform the role of Information
Technology (1 T) areaswithintheorganizations. ERP systemsarecurrently
the main component of the information architecture of most large and
medium sized companies and the management of these systems has
become a critical part of IT teams every day. Initially is proposed a
management model for ERP systemsbased upon a survey of theliterature.
Next is presented, based upon the model, the analysis of two ERP systems
management casesof |ar ge sized Brazilian companies. At theend the cases
are compared and important observed differences set up the conclusions
of this chapter.
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ERP Systems Role in Organizations

Duringthesecond half of theninetiestheimplementati on of ERPsystemswas,
onaglobal scale, oneof thecentral pointsof attentionregarding I T utilization
in companies. History showsthat implementation of ERP systemsisnot a
simple matter; even somefailureswere reported. Research on the subject
developed asfrom the end of the decade, which studied mainly thefactors
governing successful implementation, showedthat aprocessof cultural change
isinvolved. Onecritical factor for successisto avoid that the endeavor be
handledasa“computing” project. Dedicationandinvolvement of top manage-
ment, strong participation of users and change management were aspects
considered essential for the successof theseimplementation projects.

The issue of benefits achieved with the use of these systems was also
researched; however, therearefew evaluationsof aquantitative nature. ERP
systems brought benefits with regard to the integration of the company’s
internal operationsby reducing: raw-material stocks, order takingtime, pro-
duction time and delivery time. Gains in efficiency due to elimination of
operationscarried out by hand, especially thoseassociated to manual integra-
tion between previously isolated departmental systems, wereal so perceived.
Furthermore, these systemsuseasingledatabase, which addstothequality of
theinformationavailable. Theavailability of real-timeinformation may also
contributetoimprovethecompany’ sdecision-making procedures.

Inmost cases, after implementation, the ERP system becomesthebasi supon
which the company beginsto develop other initiatives, such as: customer
rel ationship management (CRM), supply chainmanagement (SCM) and busi-
nessintelligence (Bl). Also at this stage, called the “ ERPs second wave,”
companiesbeginto consolidatetheir processreviewsand effectively employ
amodel of integrated processmanagement.

I T Management: New Challenges

Notwithstanding the ERP phenomenon, the current dynamicsof theorgani za-
tional I T usemust al so betakenintoaccount. Accordingto Andressen (2002),
businessunitsaredemandingfromthel T areaincreasingly higher level sof
serviceand I T managersarebeingforcedtoreview how they carry out their
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operations, spend their money and plan for tomorrow. Tomakel T services
available" asif they weredutilities,” whichisthecaseof telephoneservices,is
anapproachthatisgatheringmomentumwhenthediscussionisabout theform
inwhichIT departmentsmust servicethecompany businesses. Recently, Carr
(2003), based upon thisapproach, caused anintenseand polemic discussion
when he suggested thedecrease of | T importanceto the organi zations.

For Kayworth (2002), I T departmentsthat traditionally operateasmanagerial
units, focused on the devel opment of transactional systemsto enhancethe
efficiency of theorganization, arenewly playingamuch morestrategicrole.
Furthermore, I T departmentshavebeenrecast by seemingly endlessorgani za-
tional trendsrel ated to how companiesinteract with their clients, withtheir
suppliersand withtheir outside partners. Such transformationshavetaken
placeinanenvironment characterized by therapidevolutionandtransformation
of technology. Accordingtotheauthor it canbearguedthat, inview of theses
changes, thescopeandthenatureof I T departments’ management hasradically
changed.

Another significant aspectisthegrowing concernwith| T areacosts. Thiscan
beperceivedthroughtheshrinkageof I T investmentsand theincreasing use of
valuation methodsto assesscostsandresultsof I T use. Thesenow arecommon
inIT context approaches, such as: total cost of ownership (TCO), returnon
investment (ROI), servicelevel agreement (SLA) andtheservicelevel manage-
ment (SLM). Initially aresponseof thecompani esto theeconomicslow- down
whichtook placeasfromtheyear 2000, thetendency to reduce and control
investmentsof thel T areaseemsto beconsolidating and thisfact should prevail
inthelongterm. Facedwiththisscenario, I T departmentsare compelled to
reduce and control their costs; however, on the other hand they are also
pressedto offer moreextensive, stableand adaptabl e servicesinanongoing
adjustment to businessshifts.

Management of ERP Systems

Quickly ERP systems developed into the main component of corporate
information systemsof most |largeand medium sized companies. Thistakes
placeat atimewhen companiesand I T teamsareobliged to assureresponse
capability and adjustment capability of their systemsto therequirementsof
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businessanditsrelentlesschanges. Ingeneral, the ERP systemisacritical
resourcefor theintegrated management of thecompany’ sdiverseareasandfor
itssupply chain. Thisimpliesthefulfillment of extremerequisitesof availability
and performance.

Thisin principle outlines the meaning of management of ERP systems: it
comprisesthegroup of actionscarried out to ensurethefulfillment of business
reguirements, theperformance, theavailability and thecontrol of maintenance
and operationactivities. Currently, theseactivitieshavebecomeacritical part
of theevery day of I T teamswithinthecompanies.

Experienceprovesthat ERP systems management may be problematic. For
instance, Chew (2001) mentionsthat, after operation start-up of ERPsystems,
usersfacehigh costsof maintenance, poor technical support and “painful”
upgrades. A fourth of thecompaniesinterviewedinthe Chew survey admitted
they suffered interruptionsin their business due to upgrades of their ERP
systems. One-third protested agai nst waiting timeslonger thanthosepredicted
for support servicesby their suppliers. Accordingtothesurvey, inreply tosuch
difficulties, thecompaniesmust be capabl e of giving their applicationsown
support. Heal so suggeststhat discontent usersmust takeadvantage of thenext
upgradeto consider changingthe ERPsupplier.

Performance, availability and costsrequirementsaswell asconstant adj ust-
ment to business needs are al so applicabl e to the other company systems,
internally devel oped or not. However, inthe case of ERP systemssomeof the
knowl edge needed to meet such requisitesisnot foundinthecompany. Such
knowledgeisstrongly integrated with thesoftwareitself and scattered among
the other agents (suppliersand consultants). Thisentailschallengesto the
management of ERPsystemsthat differ fromthoserel ated to the management
of systemsdevelopedinternally. Accordingto Brooks(1995), insofar that a
commercial softwarepackagesellsby thousandsthequality, delay for delivery,
product performanceand support costsbecomecontrollingissuesinstead of
thedevel opment costs, so crucial inthecaseof systemsdevel opedinternally.

According to Kern (2002), when the company choosethe use of apackage
thenthey must understand that the supplier now control stheintroduction of new
functionalitiesintheproduct. If theinternal usersask for functionality changes
thenit may bepossiblethat they only must wait; however, if therequestsare
not part of thesupplier plansthenthey possibly do not haveany alternative.
Inclusively the resolution of performance related problems may demand
knowledgenot availableinthecompany, sinceit dependsuponthestructureof
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databasesand computer programs. Pui-Ng, Chan and Gable (2001) statethat

because of these aspects, the ERP systems maintenancediffersprofoundly
fromthemaintenanceof systemsthat aredevel opedinternally.

Resear ch M ethodology

For O’ Brien (2001), I T management encompasses the aspects of strategic
management, operationsmanagement, resources management, technol ogy
management and di stributed management. Strategi c management must ensure
that I T significantly contributesto profitability and thegreater objectivesof the
company. Operationsmanagement, which theauthor dividesinto devel op-
ment, operationsand technical support, includestheactivitiesthat must be
performed to ensure systems availability and suitable use. Resources and
technol ogy management encompassactivitiesrel ated toinformationresources,
hardware, software, networksand I T humanresources. Distributed manage-
ment must deal withthepartitionof responsibilitiespertinent totheinformation
systemsamong end usersand managers.

Thistaxonomy recommendstaking into account aspectsof operational man-
agement as part of the model that will be used inthiswork. Inthisway the
devel opment, operation and technical support activitiesspecifically related to

Figure 1. ERP systems management model.
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ERPsystemswill beanalyzed. Themodel iscompleted withtheaspectsrel ated
totheactorsinvolved, who may beinternal (analystsand programmers) and
external (suppliers, consultantsand users) tothel T area. Figure 1 showsthe
schematicform of themanagement model.

Regarding devel opment activities, thelifecycleof ERPsystemsisquitedistinct
fromthelifecycleof internally devel oped systems. For instance, inrelationto
the process of maintenance, Pui-Ng, Chan and Gable (2001) point out that
ERP systemsundergo maintenancerequested by theusers(just asthesystems
developedinternally) aswell asthat requested by thesuppliersthemselvesin
theform of patches(correctionsof problems, small sizedimprovementsor
modificationsrequired by law) and upgrades(new versionsof the software).

Withregardtotheoperational activitiesof thesystem, noteworthy arethose
relatedtoitsperformanceand availability. Theknowledgeneededto accom-
plishtheseactivities, mainly inthe case of performancetuning, may not be
internally accessible. Withrespecttoavail ability, thestrongintegration of ERP
systemsmay lead todifficultiesin® stoppingthesystem” for thecarrying out of
maintenanceandinstall ation of corrections. Eventhemaintenanceof specific
modules may be troublesome because modifications in one module may
demand simultaneousmodificationsinother modul es.

Finally, the support activitiesentail training of usersand responseto their
doubtsrelated to use of the system. According to Pui-Ng, Chan and Gable
(2001), such activitiesaremoreintenseand difficultinthe case of the ERP
systemsthanin systemsdevel opedinternally, mainly becauseof thelimited
knowledgeontheinternal functioning of thesystem.

Thesurvey wasexploratory anditsobj ectivewasto examinehow ERPsystems
transform therole of I'T areas and expand the knowledge about key issues
related tothemanagement of such artifacts. For thispurposetwo casesof large
sized Brazilian compani esthat implemented ERP systemsmorethantwoyears
agowereanayzed. Thistimeinterval wasconsidered necessary for acompany
toovercomethestageof stabilization of thesystemandfor thesettlement of the
functionsconnected to ERP management. Thecasestudy approachisjustified
because cases are useful in surveyswhose purposeisto contextualize and
deepenthestudy of asubject. AccordingtoYin(1989), theutilization of more
than one casein such study assuresmoresubstancetotheresults, inaddition
to permitting compari sonsbetween two distinct situations.

A guide-list with open questionsthat sought toidentify themoreimportant
management aspects of each company’s ERP system was utilized for the

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



228 de Souza & Zwicker

interviews(seeAppendix 1). Interviewswerecarried outinMarchand April
of 2003. Inthe WM Scompany case, thel T manager, asystemanalyst anda
key-user wereinterviewed. IntheM & M company caseoneof thecoordina-
torsof thel T areawasinterviewed. Namesof both surveyed companiesare
disguised. Thereportsof the casesstudied aresummarized bel ow.

WMS Company Case

WM Sisamultinational company that produceswritingmaterials. InBrazil ithas
variousplantsandinvoicesUS$100 millionyearly, with some 3,000 employ-
ees.

Implementation History

WM Simplementedthe SAPR/3 systemat 1998, in abig-bang mode, asthe
outcomeof animplementation project begunin 1996, whichlasted 18 months.
The R/3 was implemented as a replacement for a complex of 26 systems
developed internally. One of the main reasons was the need to reduce
maintenance costs of the mainframes owned by the company and that also
restricted thetechnol ogical modernization of itssystems. Thecompany now
has 180 usersof the ERP system.

Soon after launch the system operation WM Sendured astabilization period,
whichlasted 30 months. Thiswasbecauseof settlement (adjustment) difficul -
tiesof theproduct totheBrazilian context and whichwasinitsearly stagesof
useinBrazil. Thislong period of stabilization hindered constant evol ution of the
systemthroughnew versionsthat SAPwasmaking available. Whenthisfinally
becamepossible, migrationtoanew and updated versionresultedinasizable
“new project” that consumed some 10% of thevalueof theinitial implementa-
tion project. Thisnew project wasconcludedin 2002, closinganamost five-
year long gap without updating.

Currently, thel T areahas 31 persons, 13 dedicated to the devel opment and
configurationof functionalitiesof theR/3 (thisincludestwo programmersof the
ABAPR/3language), 16 dedicated to support tasks, the I T manager and a
secretary. Functional analystsare specialized per modul e of the R/3 system.
Thesupport areaisresponsiblefor thetechnical R/3 support and hel p-desk.
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Itisalsoresponsiblefor thedevel opment and mai ntenance of thedepartmental
systems developed in Access or Excel that meet the highly specific local
functionalitiesnot availableor feasibleinthe R/3 system. Theareaissubordi-
nated totheadministrativeandfinancial direction.

IT M anagement Change

Intheformer situation theconcernwasto managethetechnical personnel for
the development of programs and sometimes not integrated systems. In
summary, theareasystematically solved technical andlocalized departmental
problems. ThefocusonIT professionals' trainingwasmainly technical and
directed towardsthe programming activities. Therewasno concernfor the
teaching of personnel dedicatedto processanalysisor development. Program-
ming activity wasfirst priority andtook up all thestaff’ stime, andthereforea
focuson businessprocedureswasimpossible. Accordingtothel T manager,
“l intensely dedicated myself totheevery day of programmersand analysts
managing what each one did on alevel of computer programs and not of
organizational processes’.

TheR/3introductionimposed achangeof focus. It becamenecessary totrain
I'T personnel to* think about company busi nessprocessesand nolonger about
computer programs’ andto* try tomaximizetheERPsystemuseincarrying out
theseprocesses’. Themost difficult part wasthechangerequiredintheculture
of thel T professionals. It wasnolonger important to program but tounderstand
how to use the available functionality of the system to support business.
However, thischange“isstill underway” sinceitisaslow transitionfroma
cultureof “ systemprogrammers’ to“ businessanaysts’. Inadditiontotraining
theprofessional sto changetheir way of thinking and acting, further changes
wererequiredintheprofileof thel T areasupervisors. Itisinterestingto note
that theintroduction of thenew systemdid not causel T personnel reduction.
Theprofessional swereassignedtoother functions, possibly further contribut-
ingtothereporteddifficulties.

Another changewascaused by theneed to establish proceduresfor managing
theoutsourced tasksand resources. | nthe previoussituation management was
inchargeof systemswhosetechnol ogy, architectureand devel opment method-
ology wasfully mastered by thecompany. Thesystemswereindependent and
all peopleinvolvedwithitwerepart of thecompany. Inthisnovel situation
relationswiththesupplier and with consultantsfromwhom* onemust acquire
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knowledge not availableinthecompany” must be managed. Thecompany
beginstorely on aseriesof conditionsimposed by the supplier and which
include specificationsadherenceand systematicintroduction of corrections
andupgrades. Thisrequiresanumber of new qualificationsfrom|T managers.

Accordingtonterviewsthenew focuson business proceduresdefinitely took
place, but did not attai n asatisfactory level. Tosomeextent thisisduetothe
delay in the stabilization of the system, which exhausted efforts of the I T
professional in operational issuesand corrective mai ntenances. It wasal so
mentioned that thischangeof focusshould not only takeplaceinthel T area,
but in the entire company. In some areas concern with the new system s
restrictedtothe preparation of new reportsor tothesearchfor alternativesof
implementation of very specificfunctionalities. Theprocessandbusinessvision
isput aside. Tosummarize, notwithstanding that thenew system haschanged
thefocusof thel T areaand of theusers, itisonly apassiveagent of theprocess.
Other actionsare needed to compl etethetask.

ERP System Management

AtWM Sfour activitiescarriedout by thel T areaaredirectly linkedtothe ERP
system: (1) configuration, standardizationand customi zation; (2) keepingthe
system in permanent operation; (3) management of the commercial and
technical rel ationswith suppliersand partnersand; (4) research andimprove-
ment.

Configuration, standardization and customi zation of thesystemarecarried out
takinginto account optimization of theprocesses, | egislation changesand new
reguirementsof thecompany. Asarule, changesareserviced by configuration
and standardization. Customizing the system through devel opment of new
programswascut back after theimplementation of thenew version. Tokeep
the systemin permanent operation entail sthe monitoring of software, hard-
ware, networks, communication resourcesand databases. Theseactivitiesare
themost important and they consumemost of thel T arearesources. M anage-
ment of therel ationswith outsourced partiesencompassesnegotiation of: new
acquisitionmodalities, licensegrants, maintenance contractsand consultants
hiring. Theseactivitiesarecarried out by thel T areamanager and supervisors.
Finally theresearch andimprovement activity invol vessearching and studying
thefunctionalitiesalready availableintheR/3and not yet used by thecompany.
Thisactivity iscarried out by thedevel opment teamitself.
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Management of thesystem al soincludesahel p-desk procedureand aservice
toanswer users questionsrelatedto R/3andwhichishandled by thefunctional
analysts. Alongtheinterviewswasnoted that usersmust berecycled sometime
afterimplementationend. Thisisduetotheturnover of employeesinthediverse
areas, whichreducesthequality of users’ knowledge, insofar asitistransmitted
from personto person. Many doubtssubmittedtothel T areaarethe outcome
of thedeterioration of knowledgeintheuser areas.

Asarulethereisaconsiderablebacklog of requeststo bemet by standardiza-
tionor eventually by customization. Intheopinion of theinterviewees, tomake
changesintheoldinternal systemswasmuchsimpler andfaster. Notwithstand-
ingthebacklog, actually user requestsare understood asmore addressed to
processesand to businessand not to detail sof screensor reports. Usersal so
request and demand more, asaresult of the new information requirements
spurred by the current businessdynamicsof thecompany.

Relationship with Users

TheERPsystem changed therel ationship betweenthel T areaand users, who
beganto haveabetter interactionwiththedepartment. Intheformer situation
usersclungonly todetailssuch asformatting of screensand reports, because
therewasfull freedom of development. Inthecurrent situationthesedetailsare
ingeneral pre-determined and thedi scussion becomescentered on processes
and procedures. However, to make this possible, in addition to the great
involvement of theusersintheprocessof implementation, intensework was
required with the users regarding behavior aspects. Thereby, the user’'s
responsibility increasesgreatly withregardtothesystemsandinthecurrent
situationtheco-responsibility betweenthel T departmentsand the usersnow
prevails. Neverthel essthisbehavior isnot homogeneousamong usersandis
dependent ontheprofileof thoseinvol ved.

Thereisnot yet acommittee of usersto establish prioritiesof the I T area
activities. Priority isassigned by themanagement itself asan outcomeof the
long period of stabilizationwhentheuser’ scommitteewasnotrelevant. Y early,
thel T areaasksfor aprogramof theusers' requestsandtheir priorities, which
itendeavorsto conciliatewiththeresourcesavailable. Whenthereareconflicts,
thesystem areameetswith the departmentsto negotiatepriorities. After R/3
implementation, the company kept the figure of the key users who act as
centralizersof callstothel T area, helpintheclarification of doubtsand solve
small system problems. Evidently they play aroleof multipliersof knowledge.
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Thedifficulty of keeping abreast to the continued evol ution of the ERP system
inthecomputing areawasal so perceived duetothelack of user interest or time.
Asreported, peopleget accustomed to oneway of doingthingsand areafraid
tolook for new different ways. Whenthel T arearequests participationfor
someimprovement activity the user may eventually not cooperate and the
evolutiondoesnot takeplace. It wasmentioned that improvement constitutes
priority onlyinthel T areaandthat arecyclingor retraining periodfor theusers
might contributeto motivate peopleto seek new alternativesfor their work.

Asarule, inthecaseof theoldinternal systemsitwaseasier toascertainif a
givenuser wasor wasnot satisfied. It wasal so easier to identify the causesof
di ssati sfaction becausethe system had only oneor few “ owners”. Inthecase
of theERPsystem, identification of satisfactionisnolonger sodirect, asthe
systemisintegrated and satisfacti on of oneuser may bethedissatisfaction of
another. Furthermore, it may benecessary to consider the satisfaction of the
supplier and consultants. Anintegrated systemisacomplex systemwhereitis
difficult toimpose the needs and preferences of one single person without
taking thewhol einto account.

Thecompany still doesnot useindicatorsof user satisfaction. Asfor technical
indicators, such as access speed and amount of transactions handled, the
company issurveying softwareaternatives. Theavailability of thesystemisnot
measured and for thetimebeing thisisnot aproblem. Programmed mainte-
nanceisalso easily accommodated sincethereisno invoicing on Sundays
during most of theyear.

M&M Company Case

M& M isaBrazilianhol ding company of theminingand metallurgy areas. M&M
hasthreebusinessunitsinthebranch of miningand processingof minerals. The
company iscomprised of variousindustrial plantsinadditiontothecentral
office, hasabout 4,000 empl oyeesandinvoicessomeUS$300 million per year.

Implementation History

M&M implementedtheBaan 1V systeminaproject that started in 1998 and
extendedfor over 10 months. M& M started operation of thesystem by means
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of thebig-bang modeintwo of thecompany’ sthreebusinessunits. Thechief
difficulty faced by theseunitswasrel ated to the settlement of the packagefor
theBrazilian context. A seriesof system problemsrelated to theissuance of
fiscal ledgersandtotheremittance of information on collectionto thebanks
madethelaunching of theoperation rather complicated. Theextent of settle-
ment problemscompel led the postponement of launching of theoperationinthe
thirdunitandthat iswhy problemsinthisunit werenotably smaller.

Thel T areaiscorporateand catersto thethreebusinessunitsof thecompany.
Theareaiscomprised of twoteams: theinfrastructureteam, comprised of the
coordinator and two more persons, and the Baan competence center team,
comprised of the coordinator, four functional analysts(onefor eachimple-
mented modul e) and aprogramming analyst. Coordinatorsaresubordinateto
thestrategic planningand | T manager andtheareahasatotal of 10employees.

IT M anagement Change

Prior toimplementation of the Baan system, I T had 39 personswho worked
at thethreebusinessunits; 22 wereemployeesand 17 wereoutsourced. After
thechangethemajority of thesystemanalystsleft thecompany, theoperational
employees were transferred to the help-desk outsourcing company and
employeesfromuser areaswereutilized to set up the Baan competencecenter.
Thefiveparticipantsof theBaan competencecenter, including thecoordinator,
camefromthecompany’ suser areas.

TheBaan competence center receivesfromtheusersrequestsrelated tothe
ERPsystem, performstheanalysisof thesol utionalternativesand, whenever
necessary, forwardsthe problemsto Baan or consulting companiesfor the
devel opment of asolution. Thecompany’ sproposal isto outsourcetheentire
systemsdevel opment that comprisesprogramming and customizing of theBaan
system. Theobjectiveistokeepthecomputing teamfocused onunderstanding
thecompany’ sbusinessand not ontechnology.

Thecompany al so outsourced thehel p-desk servicesandthedatacenter. Inthe
caseof thehel p-desk, inaddition to tel ephonesupport, thecompany keeps12
peoplethat belongtothesupplier of the services, distributedinthemanufac-
turing units. Thecompany that suppliesthedatacenter servicesisacompany
belongingtothecorporation. Theserversof M& M arelocatedinthiscompany.

Theinterviewed coordinator believesthat thechangeindeed shifted thefocus
of thearea, “ so much so that now thedepartment iscalled Strategic Planning
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and Information Technology Department”. Thefact that all employeesof the
competencecenter comefromuser areasis, inprinciple, additional evidence
that thisshift of focus(fromtechnol ogy to processesand business) must really
havetaken place.

ERP System Management

Thereport statesthat some40% of the systemiscustomized. Whenthereare
legal modificationsthe supplier addsthemtothestandard package. Because
thesystemismuch customized, thesemodificationsmust bechecked and often
implemented againinthecustomized code. If thesizeof themodificationsis
small thenimplementationiscarried out by theteam’ sprogramminganalysthim
or herself; otherwiseaconsulting company ishired.

Apparently, management of thesemodificationsinthecustomized codedoes
not present a problem because the changes sent by the supplier are few.
However, thecompany electedto only install and keep updated the modifica-
tionsrelatedtolegal changes. For theremainder, whichisnon-obligatory, the
company maintai nsthe system not “updated” with respect to the supplier.
Occasionally, thishasbrought about conflictswith thesupplier andtriggered
moreintensenegotiationsby thel T area. Thereisalsoademandfor migration
to anew version of the system that should require considerableeffortina
project assigned aduration of two years. Various other problemswith the
supplier wereal soreported, evidencing theimportanceof rel ationship manage-
mentwiththesupplier.

Theroleof theBaan competencecenter istoreceiveandforward therequests
for support and systemimprovements(callsalwaysgo throughthehel p-desk
and arereferred fromthereto the center). Requestsfor support are of three
kinds: functional support (suchashow tocarry out agiven operation); support
for operationfaults(correction of operationsincorrectly carried out by the
users); andidentificationof systemfaults(bugs). Requestsmay besolved by the
analysts themselves or forwarded to Baan. Contacts with Baan are only
formulated by thel T area.

For the improvement requests a screening is performed to ensure that the
requestisnotinconflict withthesystem’ sprocessmodel sandto assessthe
possibility of implementation. At thisstagetheuser isrequiredto specify the
benefitsthat will beachieved by theimprovement. If approved, therequest
generatesadetail ed project anditscost isdetermined. If thel T budget for the
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year includedthisprovision, thentherequestiscompliedwith, based uponthe
I'T budget. If itwasnot provisioned theuser areamay thenhavetowait for the
followingyear toincludetheprojectinthel T budget; otherwisetheuser area
may executeitimmediately withtheownbudget.

All requestsaretreated asprojectsand they aredevel oped withthe support of
consultants. Thereisintenseuser participationintheprocessduringthestages
of: approval of thefunctional design, approval of thetechnical design, tests,
acceptance of the project and initial operation. The complete processis
documented. The interviewee says that the backlog is not large because
requests are not restrained. Once the need is detected and approved the
developmentisimmediately undertaken. If not approveditisreturnedtothe
user with ajustification about the decision. It was al so mentioned that the
requirement of justification and specification of theexpected benefitscontrib-
utestolimitthenumber of requests.

Maintenance tasks of the ERP system related to infrastructure (such as
backupsand performance-tuning) arecarried out by theoutsourced datacenter
company. Therefore, asignificant part of theactivity of ERPmanagement ends
up by being eliminated from the Baan competence center list of immediate
concerns. Thismay contribute to the apparent success of the management
model adopted by theM & M for itsERP system.

Relationship with Users

Toallowthat thereduced I T teammay givesupport toalargenumber of users,
therearekeyusersintheindustrial plantsresponsiblefor agiven moduleand
that areinchargeof filtering and centralizing problems. Asarule, theseusers
contact the Baan competence center to report problemsor doubtsthat they
wereunabletodeal with. Thecompany hasatotal of 32 keyusers, distributed
inthethreebusinessareasand along thevariousmodul esof thesystem. These
usersactively participateintheimplementation process.

In case of employeeturnover, thekey usersthemselvesdothetraining. The
problemisaggravated when akey user leavesthecompany. Thenindividual
new trainingisgivenby thel T area.

According to thereport, the company has system useindicators geared to
goals. There are service and user satisfaction goals, which are rated by
guestionnaires. Therearealsofinancial goalslinkedtothel T areabudget.
Monthly, thehel p-desk issuesareport of satisfactionand servicetimesupplied
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by the outsourced company, which hasaservicelevel agreement (SLA) with
M&M.

Conclusion

A changeof focusof thel T areabecomesevident. Inthetwo casesthearea
migrated fromatechnical approach of information systemsto an approach of
business processes supported by information systems. In thefirst casethe
company seeksagradual transitiontothenew model, whileinthesecond case
thechangewasplanned and carried outinamuchmoreincisivemanner. Inboth
casesthedifferencesareobvious: whileinthefirsttheconventional I T teamis
maintained, in the second anew team is elected, formed by professionals
comingfromtheuser area. Thisstrategicdifferenceishighlighted by theuseof
outsourcinginamuch moreassertiveway inthesecond company.

Inthetwo casesitisal so apparent that therol e of theusersinthe management
of an ERPsystemismuchmoreimportant and fundamental thaninthe caseof
internally devel oped systems. Inthesecond company thereisamajor concern
withtheinvolvement of theseusersinthe processand, apparently thisreally
takesplace. Inthefirst onethechange processtook placeinamoregradual
manner and the IT area must continue to seek a greater involvement and
participation.

Both companiesfaced severe settlement problemsduring theimplementation
of the ERP system, but they have certainly been overcome. In both cases
currently, therearerel ationship problemswiththe supplier that demand the
attention of thel T manager. Someof thedifficultiesapparently ssemfromthe
continued need of system updating that cannot alwaysbestrictly accomplished
by thecompanies. Indeed, thetwo compani esadopt alternative proceduresto
keeptheir updating effortsat |evel sconsistent with their possibilities. Appar-
ently companiesthat possess ERP systemsal so continueto besubject tothe
need of carrying out substantial upgradesrequiringtimeandsignificantre-
sources. Thosearecertainly important aspectsof | T management that presum-
ably werelesssignificant at thetimeof internally devel oped systems.

Other noteworthy aspectsare: theimportanceof user training, thefigureof the
key users, maintenance and devel opment outsourcing, theadherencetothe
system’ sstandardsof availability and performance, thefigureof thebacklog,
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and so forth. These are aspects that usually can also be associated to
conventional systemsbut that assumepeculiar characteristicsinthecontext of
anintegrated system. For instancethefigureof thekey user isnow muchmore
significantand must beexplicitly takeninto account inthesystem management.
Furthermore, companiesadopt different strategiesin dealing with each aspect,
yieldingimplicationsthat possibly meritidentification, understanding and
dissemination. A moredetailed contextual analysisof thismyriad of details
opensaninteresting possibility for futureresearchintheambit of management
of ERPsystems.
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Appendix — Questionnaires for the Case
Studies

IT Area

What isthemakeup of thel T team?
Whicharetheactivitiescarried out by theareawithinthecompany?
Towhat areais| T management subordinated?

ERP System Management

What i sthemeaning of ERP system management for thel T area?
Whicharetheactivitiesrel ated to thismanagement?

Who performsthem?

Whicharethemoreimportant activitiesfor the ERP system management?
Whicharethemorecomplex?

Which arethemost burdensome?

Which are the main activities related to the evolution, maintenance and
operation of thesystem?

IT M anagement Change

How did the ERP system use affect company’ sI T management?

Which were the benefits* promised” by the ERP systemwithregardto I T
Mmanagement?

Werethey achieved?
DidtheERPsystemreally expandthel T areafocusin business?
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Relationship with Users

Did the ERP systemincrease users’ involvement in the definition of their
informationsystems?

How didtheERPsystemusemodify theframework of responsibilitiesbetween
thel T areaand users?

How didtheERPsystem changetherel ationsof thel T areawiththeuser areas?
Doesthefigureof thekey-usersstill exist?
Whicharetheactivitiesthey perform?

How arethesystem’ smodificationscarried out that may requiretheinvolve-
ment of morethanonearea?

Relations with the Suppliers

Which are the motivating factors for the supplier in the evolution of ERP
systems?

Dotheinterestsof thesuppliersclashwiththose of thecompany?
How aretheseconflictsresolved?
Which new typesof serviceshavebeen outsourced dueto ERP system use?

Use of Indicators

Doesthecompany usesometypeof indicator to assess ERP system manage-
ment?

Whichones?
Whichmight or shouldbeutilized?
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Chapter XlI11
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Abstract

Thischapter presentsa unified model of Critical Success Factors (CSFs)
for ERP implementation projects and the analysis of the relevance of
these CSFsalong thetypical phases of a SAP implementation project. The
Accelerated SAP implementation methodol ogy (ASAP) isused asthe SAP
implementation reference method. Using Process Quality Management
method, we derived a matrix of CSFs versus ASAP processes. Then, we
evaluated the CSFsrelevance along the five ASAP phases, specifically of
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those onesrelated with the organi zational per spective. Themain advantage
of our approach is that we unified previous lists of CSFs for ERP
implementation projects and we establish the CSFs relevance according
to the implementation processes that should be made in a typical SAP
implementation project. These findings will help managers to develop
better strategiesfor supervising and controlling SAP or other similar ERP
implementation projects.

| ntroduction

Despitethe benefitsthat can be achieved from asuccessful Enterprise Re-
sourcePlanning (ERP) systemsimplementation, thereisalready evidence of
failurein ERPimplementation projects(Davenport, 1998). Too often, project
managersfocusonthetechnical andfinancial aspectsof aproject and neglect
to takeinto account the non-technical issues. To solvethisproblem, some
researchersare using aCritical Success Factors (CSFs) approach to study
ERPimplementations. Accordingto Rockart (1979), CSFsare*thelimited
number of areasinwhichresults, if they aresatisfactory, will ensuresuccessful
competitiveperformancefor theorganization”. CSFsarebased ontheassump-
tionthat alimited amount of criteria, critical of theoutcomeof aproject, can
beidentified, and that these criteriacan be manipul ated by managers (Wit,
1998). Thereby, they areatool for forecasting and managing projects. The
management of CSFsin ERPimplementationsisathorny issuein ERPresearch.
Thereisthepractical and academic evidencethat CSFsdo not havethesame
importance along the various phases of an ERP implementation project
(Esteves & Pastor, 2001). Markus and Tanis (2000) advert for the need to
definesuccessalongthedifferent phasesof theERPlifecycle. They arguethat
nosinglemeasureof ERPsystemssuccessissufficient for all theconcernsthat
organizations' executivesmight haveabout the ERP system experience, and
that different measuresareneeded at different stagesinthesystemslifecycle.
Thus, we attempt to develop a theoretical framework that describes this
distribution al ong the ERPimplementation phases. Several academicstudies
havebeen published rel ated to CSFsidentification but thereisno evidenceof
studiesrel ated with operationalization and management of these CSFs.

We agree with Ward (1990) in that CSFs are not, in themselves, directly
manageable. Rather than the CSFs, it is the processes that define what a
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management team “ does,” processesthat can beowned, defined, measured
and managed. Therefore, it is necessary to relate the CSFs to the SAP
implementation project processesto provideanoverall view of theimportance
of each process to the management of the CSFsin SAP implementation
projects. These SAPimplementation project processesaredescribedinthe
implementati on methodol ogiesused. Broadly, aSA Pimplementation method-
ology coversthefollowing: modeling business processes, mapping business
processesonto the processessupported by the SAP system, performthegap
analysis, customizingthe SAPsystemandfinally, testing thecustomized SAP
system before going live. Some SAPimplementation methodol ogieshave
specific modul esfor knowl edge management and changemanagement.

Thischapter isorganized asfollows. First, wepresent our unified model of
CSFs that we used in our research and a brief description of the ASAP
methodology. Then, webriefly describetheresearch framework followed.
Next, we describe the findings, presenting the schemaof CSFsrelevance.
Then, implicationsfor practitionersandfutureresearchareoutlined. Finally,
someconclusionsand further work areincluded.

Backgr ound

Inorder to study therelevance of CSFsalong an ERPlifecycle, we madea
literaturereview and wefound four studies(Bergamaschi & Reinhard, 2000;
Nah et al., 2001; Parr & Shanks, 2000; Somers & Nelson, 2001). Parr and
Shanks(2000) studied CSFsrelevancebasedintwo ERPimplementation case
studies. However, only one of the case studieswas considered asuccessful
ERP implementation. Somers and Nelson (2001) described the impact of
CSFsacrossthe stages of atypical ERPimplementation project basedina
survey to 86 organizations. Bergamaschi and Reinhard (2000) analyzed the
relevance of CSFsalong the ERP lifecycle phases based in asurvey to 43
organizationsinBrazil. Thestudy of Nah et al. (2001) definesinwhich phase
of the ERP lifecycle each CSF may come into play, but authors include
implementation stagesinaunique phasedenominated proj ect phase. Our study
extends the analysis of Nah et al. (2001) for the ERP lifecycle phases by
focusing onimplementation phase.

Wefoundthreemaindiscrepanciesinthesestudies: thefirstisrelated withthe
ERPIlifecycleused, thesecondisrelated withthe CSFsconsidered and the
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thirdisrelatedwiththeresearch perspective. Withregardtothe ERPlifecycle,
inall researchstudies, itisbasedintheparticul ar researcher’ sdefinitionand
none of the studies tried to directly analyze the lifecycle of the branded
implementation methodol ogi esusedin ERPimplementation projects. All the
implementati on methodol ogieshaveasbasi san ERPlifecycle. Theadoption of
an ERPimplementation methodol ogy isconsidered aCSF (Esteves& Pastor,
2000).

Second, the expression “implementation” is used in one case (Somers &
Nelson, 2001) as referred to the whole process of adopting, selecting,
implementing and using the ERP system. For us, theimplementation phase
consistsof “thecustomization or parameterization and adaptati on of theERP
package acquired according to the needs of the organization” (Esteves &
Pastor, 2000). Inrelationto thedefinition of CSFs, each study used adifferent
list of CSFs; some CSFsarethe samebut with different names, or different
definitionsencompassthe same CSF. In order to sol vethese problemsin our
previousresearchwecreated aunified model of CSFsfor ERPimplementation
projects(Esteves& Pastor, 2000). L ater, wepresent thisunified model.

Finally, all the studiesused project managersand/or project team members
perspective. In our case we opted to analyze CSFs relevance taking into
account the ERPimpl ementation processesunderlyingan ERPimplementation
project, whicharedetailedinall theERPimplementation methodol ogies. Since
thefocusof our researchwasatypical SA Pimplementation project, weopted
for usingtheA ccel erated SA Pimplementation (A SAP) methodology. Therest
of thestudiesdid not mentionwhat type of ERP systemthey studied.

Unified Model of CSFs for ERP Implementation Projects

The CSF approach hasbeen applied to many aspectsand tasksof information
systems, and morerecently to ERPsystemsimplementations, (e.g., Bancroft et
al., 1998; Brown & Vessey, 1999; Clemons, 1998; Dolmetsch et al ., 1998;
Gibson& Mann, 1997, Hollandetal., 1999; Nahetal ., 2001; Parr et al., 1999;
Somers& Nelson, 2001; Stefanou, 1999; Sumner, 1999). Based in aset of
studiespublished by several authors, containing commented listsof CSFsin
ERPimplementations, weunifiedtheselistsand created aCSFsunified model
for ERPimplementation projects(Esteves& Pastor, 2000). Theunified model
isrepresentedinFigure 1. Theadvantageof thismodel isthat it unifiesaset of
studiesrelated with lists of CSFsidentified by other authors; the CSFsare
categorizedindifferent perspectivesand each CSFisidentified and defined.
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Figure 1. Unified critical success factors model.
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Inour view, the natureof the ERPimplementationissuesincludesstrategic,
tactical, organi zational andtechnol ogical perspectives. Therefore, wepropose
that the CSFsmodel should havethesefour perspectives. Theorganizational
perspectiveisrelated with concernslikeorganizational structureand culture
and business processes. Thetechnological perspectivefocuseson aspects
related to the particular ERP product in consideration and on other related
technical aspects, such ashardware and base softwareneeds. Thestrategic
perspectiveisrel ated with corecompetenciesaccomplishingtheorganization's
missionandlong-termgoals, whilethetactical perspectiveaffectsthebusiness
activitieswith short-termobjectives.

Organizational Perspective

Strategic Factors

Sustained management suppor t. Sustained management commitment, both
at top and middlelevel sduring theimplementation, intermsof their own
involvement and thewillingnessto all ocate val uabl e organizational re-
sources (Holland et al., 1999). Management support isimportant for
accomplishing project goals and objectives and aligning these with
strategic businessgoal s(Sumner, 1999).
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Effectiveor ganizational changemanagement. Organizational changere-
fersto the body of knowledge that is used to ensure that a complex
change, likethat associated with anew biginformation system, getsthe
right results, in the right timeframe, at the right costs. The change
management approachwill try to ensuretheacceptanceand readiness of
thenew system, allowingtheorgani zationto get thebenefitsof itsuse. A
successful organizational changeapproachreliesinaproper integration of
people, processand technol ogy.

Good proj ect scopemanagement. Thisfactor isrelated with concerns of
project goalsclarificationandtheir congruencewiththe organizational
mission and strategic goals. Thisincludes both scope definition and
subsequent scope control. Somecomponentsof thisfactor are: scopeof
busi nessprocessesand businessunitsinvol ved, ERPfunctionality imple-
mented, technol ogy to bereplaced/upgraded/integrated, and exchangeof
data.

Adequatepr oj ect team composition. ERPprojectstypically requiresome
combination of business, informationtechnol ogy, vendor, and consulting
support. The structure of the project team has a strong impact in the
implementation process. Two important factorsaretheintegration of
third-party consultants within the team and the retention within the
organization of therelevant ERPknowledge.

Comprehensivebusinessprocessreengineering. Thisisrelated withthe
alignment between business processesand the ERP businessmodel and
related best practices. Thisprocesswill allow theimprovement of the
softwarefunctionality accordingto the organization needs. Managers
havetodecideif they dobusinessprocessreengineering before, during or
after ERPimplementation.

Adequate project champion role. The main reason why this person is
consideredto becentral to successful implementationsisthat ’hehas
boththepositionandtheskillsthat arecritical for handling organizational
change (Parr et al., 1999). The role of the project champion is very
important for marketing the proj ect throughout the organi zation (Sumner,
1999).

User involvement and par ticipation. User participationreferstothebehav-
iors and activities that users perform in the system implementation
process. User involvement referstoapsychol ogical stateof theindividual,
andisdefined astheimportanceand personal relevanceof asystemtoa
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user (Hartwick & Barki, 1994). User invol vement and participationwill
resultinabetter fit of user requirementsachieving better systemquality,
useand acceptance.

Trust between partner s. During theimplementation phasetherearedifferent
partnersinvolved, such asconsultantsand softwareand hardwareven-
dors. Anadequate partnership betweenthemwill easeachievement of the
goalsdefined.

Tactical Factors

Dedicated staff and consultants. Usually, inmany casesthetimededicated
to theimplementation project isshared with other activities. Itisalso
important to ensurethat thestaff believesintheproject success. Consult-
antsshould beinvolvedinaway that hel pstheimplementation process
whilealso sharingtheir expertisewiththeinternal staff involved. Thisis
related with therecruitment and motivation of staff and consultants.

Strongcommunicationinwar dsand outwar ds. Communication should beof
twokinds: “inwards’ to the project team and “ outwards” to thewhole
organi zation. Thismeansnot only sharinginformation betweentheproject
team but al so communi cating tothewhol eorgani zationtheresultsand the
goalsineachimplementationstage. Thecommunication effort shouldbe
doneinaregular basi sduring theimplementation phase.

Formalized proj ect plan/schedule. Thismeansto haveawell-defined plan/
schedulefor al theactivitiesinvolvedinthe ERPimplementation, withan
appropriate allocation of budget and resources for these activities.
Evidenceshowsthat themajority of projectsfail tofinishtheactivitieson
timeandwithinbudget. Toensuretheproject compl etionaccordingwith
the plan/schedul e, close monitoring and controlling of timeand costs
should be done, as well as implementation project scope and plan/
schedulereview, whenever justified.

Adequatetrainingprogram. Thetraining plan shouldtakeintoconsideration
bothtechnical staff and end users, anditsscopewill depend onthetype
of implementation approach sel ected (seebel ow). Someorganizations
use an in-house training approach while others prefer using training
consultants.

Preventivetroubleshooting. Thisfactor isrelated with theproblem and risk
areasthat existinevery implementation. Trouble-shooting mechanisms
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shouldbeincludedintheimplementation plan. Twoimportant aspectsare
theadaptationandtransfer of old dataandthe“golive’” moment. Thetime
andeffortinvolvedinthetransfer of datafrom previoussystemsshoul d not
beunderestimated.

Appropriateusageof consultants. Determining thenumber, how andwhen
touseexternal consultantsappropriatetothe ERPimplementation needs.
Theusageof external consultantswill depend ontheinternal know-how
that the organization hasat themoment.

Empower ed decision-maker s. Project team membersmust beempowered
tomakequick decisionstoreducedelaysinimplementationrelated with
slow decision-making (Parr etal ., 1999). Organizationsshoul d attempt to
makedecisionsasrapidly aspossible, asevensmall delayscan havean
impact onsuch along-termproject (DeBruin, 1997).

Technological Perspective

Strategic Factors

AdequateERPimplementation strategy. Thisincludesmanagement deci-
sionsconcerning how thesoftware packageisto beimplemented (Holland
etal., 1999). There are different approachesto ERP implementation
strategy, rangingfrom* skeleton” to* big-bang” implementations(Gibson
etal.,1997). While*“ skeleton” implementationsare phased and provide
usablefunctionality incrementally, “ big-bang” onesoffer full functionality
all at onceat implementation end. Theadvantagesand disadvantagesof
theseextremeapproaches should bemeasured, especially at afunction-
aitylevel.

Avoid customization. Wherever and as far as possible, the ERP-hosting
organi zation should try to adopt the processesand optionsbuiltinto the
ERP, rather than seek to modify the ERPtofit the particular business
practices(Parr etal., 1999). Thus, itisrecommended that customi zation
adheresto the standardized specifications that the software supports
(Sumner, 1999). Inthissense, agood businessvisionishel pful because
itreducestheeffort of capturing thefunctionality of the ERP business
model and thereforeminimizesthecustomizationeffort.

Adequate ERP version. An organization needs to determine which ERP
versionitwill implement. Frequent upgradescan causeproblems. Thisis
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particularly relevant whentheorgani zation hastowait for afuturerel ease
that includesthefunctionality required (DeBruin, 1997).

Tactical Factors

Adequateinfrastructure and interfaces. Usually, ERP systems do not
provideall thefunctional requirementsof anorganization. ThereforeERP
vendorshaveacompl eteprogram of interfacingwiththird-party products
to leverage organizations with special expertise and products (Kale,
2000). Thereistheneedto configuretheinterfacesaccordingtotheuser’s
needs. Nowadays, therearesomemodelingtool sthat canhelpinall these
tasks. Interfacingthedifferent systemsshould bescheduledinsuchaway
that theinterfacesareoperational whenthe ERPgoeslive. Beforegoing
live, validationtestsshould beapplied.

Adequatelegacy systemsknowledge. L egacy systemsarethebusinessand
IT systems prior to the ERP that encapsulate the existing business
processes, organi zation structure, cultureand information technol ogy
(Holland et al., 1999). They areagood source of information for ERP
implementati onsand the possible problemsthat can befound during the
implementation. Another aspect istodecidewhichlegacy systemswill be
replaced andtheneedtointerfacewiththoselegacy systemsfor whichthe
ERPdoesnot providean adequatereplacement. Thereisalsotheneedto
anayzethedifferent transition strategiesfromlegacy systemstothenew
ERPsystem.

The ASAP Implementation M ethodology

In 1996, SAP introduced the Accelerated SAP (ASAP) implementation
methodology with the goal of speeding up SAP implementation projects.
ASAPwasadvocated to enablenew customersto utilizetheexperienceand
expertise gleaned from thousands of implementationsworldwide. Thisis
specifically targeted for small and medium enterprisesadopting SAP. Thekey
phasesof the ASA P methodol ogy, also known asthe ASAProadmap, are:

* Project preparation. The purpose of thisphaseisto provide initial
planning and preparation of SAP project. Thestepsof thisphasehelp
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identify and plan the primary focus areas to be considered, such as:
objectives, scope, plan and definition of project team.

*  Businessblueprint. Thepurposeof thisphaseisto createthebusiness
blueprint, whichisadetailed documentation of theresultsgathered during
requirementsworkshops/meetings. Itwill allow theimplementation project
teamtoclearly definetheir scope, and only focusonthe SAP processes
needed toruntheorganization business.

* Realization. The purpose of this phaseisto implement business and
processesrequirementsonthebusinessblueprint. Theobjectivesarefinal
implementationinthesystem, anoverall test, and therel easeof thesystem
for production(live) operation.

* Final preparation. The purposeof thisphaseisto completethefinal
preparation, including testing, end user training, system management and
cutover activities, tofinalizethereadinesstogolive. Thefinal preparation
phaseal so servestoresolveall openissues.

e Golive& support. The purpose of thisphaseisto movefromapre-
production environment tolive production operation. A support organi-
zation must be set up for end usersto providelong-term support. This
phaseisal so usedto monitor systemtransactionsandtoimproveoverall
system performance. Finally thecompl eted projectisclosed.

Thestructureof each phaseisthefoll owing: each phaseiscomposed of agroup
of work packages. Thesework packagesarestructuredinactivities, and each
activity iscomposed of agroup of tasks. Anexampleof twowork packages
of ASAP, project kickoff and quality check, isdescribedinFigure4. For each
task, adefinition, aset of procedures, resultsand rolesare provided in the
ASAP roadmap documentation. According to asurvey of Input company
(Input, 1999), organizations have been more satisfied with SAPtoolsand
methodol ogi esthanwiththose of implementation partners. |mplementations
where ASAP or Powered by SA P methodol ogieswereused averaged only 8
months, compared to 15 monthsfor standard implementations. In Dolmetsch
etal. (1998), four casestudiesconductedinsmall to medium companiescame
totheeventual result that theimplementation methodol ogy A SA P supported
thecriteriafor asuccessful SAPimplementation by providing atransparent
implementation process which allows the organization to make the most
efficient useof consultingtime.
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Our Proposed CSF Relevance M odel

CSFscaneither beongoing, or they can betemporal (Khandewal & Ferguson,
1999). Khandewal and Ferguson (1999) assert, notwithstandingtheearlier
statement that the CSFscan either beongoing or temporal, that all CSFscan
be defined in away that they are temporal. For example, formal plan and
schedulefor the ERPimplementation project can be defined asatemporal
CSF. This CSF will then be considered having been achieved assoon asa
project plan is developed. The assumption isthat once the project planis
devel oped the ongoi ng updating of thisplanwould beanintegral part of the
project plan. All CSFswouldthusbelongtoapointintime, althoughthey may
differintheir degreeof temporality. Therefore, itisimportant to know these
pointsintimewhere CSFsaremorerelevant. Next, wedescribeour research
framework for evaluating CSFsrel evancea ong SA Pimplementation phases
andtherelevancemodel obtained.

Research Framework for Evaluating CSFs Relevance

Wehaveused the Process Quality M anagement (PQM) method (Ward, 1990)
torelatethe CSFswiththe ASAP processes. The PQM method devel oped by
IBM is* designedto assist the management team reach consensuson themost
critical businessactivities, i.e., thosewhoseperformancewill havethebiggest
impact onthesuccessor failureof theenterprise” (Ward, 1990, p. 105). PQM
usestheconcept of CSFs(Rockart, 1979) to encourage management teamsto
focustheir attention onthecritical issuesof thebusiness, and thento basethe
IT strategy on these. Next, we describe the following steps of the PQM
method, aswehaveapplied theminour research case (seeFigure2):

*  Firststep: Definethemission. Wedefinethefollowingmission: “To
implement the ERP system, accordingto theorgani zation’ sbusinessand
organi zational needs’ andthen*to show that the ERPimplementationwill
addvaluethroughthesati sfaction of theorgani zation requirementsprevi-
ously defined” . Thismissionreflectstheintention of thewholegroup of
peopleinvolvedinan ERPimplementation project;

* Second step: Define CSFs. We will use the CSFs unified model
proposed by Estevesand Pastor (2000);
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Figure 2. Research framework.
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* Thirdstep: Definetheprocesses. Inour case, theprocessesarethose
definedinthe A SAPmethodol ogy;

* Fourth step: Establish the relationship of CSFs versus ASAP
processes. Thisisdonethroughthecreation of thematrix presentedin
Figure2and Table 1. For each oneof thefive SA Pimplementation phases
amatrix wascreated. Next, wedescribehow thematrix of CSFsversus
ASAP processeswas created.

According to Hardaker and Ward (1987), “the object is to single out the
processesthat have aprimary impact onthisparticular CSF”. What weare
lookingfor arethoseessential activitiesandnot all of them. ThematrixinTable
1 hasbeenbuiltinthefollowingway. Wefocused on each CSFand asked this
guestion: Which ASA P processesmust be performed especially well for usto
beconfident of achievingthisCSF?Then, welooked at all the processesand
decided whichoneswereimportant for that CSF. Eachtimeweestablished a
relationship between aCSF and aprocess, wemarkeda“ 1” inthecorrespond-
ingcell of thematrix (seeTablel). A second processwasusedtovalidateand
toget morereliability intheresearch. Weused acoding procedureto analyze
the ASAPdocumentation. Thecoding procedureconsistedin coding line-by-
lineall the ASAP processesusing apredefinedlist of codes, inthiscasethelist
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Table 1. Example of the matrix CSFs versus ASAP processes for project
preparation phase.
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of CSFs. Next, we present part of the full matrix of CSFs versus ASAP
processesbuilt for thefirst phase of ASAP, theproject preparation phase.

CSFs Relevance

Table2representsthe CSFsrel evancefor each CSFineach phase. Thevalues
werecalculatedinthefollowing way. Wehavebuilt amatrix of CSFsversus
ASAPprocessessuchastheonein Table 1 for eachimplementation phase, and
for each CSFwesumthenumber of occurrencesof that CSF. For instance, the
sumof 2inthe CSF Sustai ned M anagement Support meansthat wedefinedtwo
relati onshi psbetween thisCSF and two A SAPtasks. Then, weconvertedthe
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number of occurrences(raw scores) intoanormativescaleof 10scores. Ina
scaleof thiskind, resultsfrom 1-3areconsideredirrelevant, from4-7 normal
relevance, and 8-10they areconsidered of highrelevance. Inour case, wesee
that almost all thefactorsarehigher than4. Thus, their relevanceisnormal or
highinmost cases. Wedo not pretend to say that aCSF with alow summation
itisnotimportant; what wesay isthat itislessrelevant in that period of the
project. CSFshaveall thesameimportance,; therefore, all of them should be
carefully respected and analyzed. Theanalysisof thetableshowsthat:

* Inphasel(project preparation),themost relevant CSFsaresustained
management support, project championroleandformalized project plan/
schedule. Weareat thebeginning of theimplementation projectanditis
very important to identify and plan the primary focus areas to be
considered.

* Inphase2 (businessblueprint), the most relevant CSFsare project
championrole, effectiveorganizational change management and user
involvement. Thegoal of thismodel isto createthebusinessblueprint that
isavisual model of thebusiness' futurestateafter which organizations
havecrossedthe SAPfinishline. Itwill allow theimplementation project
teamtoclearly definetheir scope, and only focusonthe SA P processes
needed toruntheorganization business.

* Inphase3(realization),themost relevant CSFsareadequatesoftware
configuration, project championrole, and user invol vement. Inthisphase
the configuration of SAP system begins; that iswhy theadequate ERP
configurationfactor issoimportant aswell astheinvol vement of users.
They helpinthesystem parameterization.

* Inphase4 (final preparation), the most relevant CSFs are project
championroleand preventivetroubleshootinganditistimeto convert
dataand totest the system.

* Inphase5 (golive & support), the most relevant CSFs are project
championrol e, sustained management support and strong communi cation
inwardsand outwards.

Oneof themainresultsfrom Table2isthat organi zational factorshave more
relevancea ongthe SA P phasesthantechnol ogical ones. Onceagain, thereis
theneedtofocusmoreon peopleand processthan ontechnology itself. This
isnot new, and other studieshaveproved thesameaspectinother typesof IS
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Table 2. CSFs relevance along the ASAP implementation phases.
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implementation projects. Thisaspect isvery important since as Felix and
Harrison (1984) quoted, “technical problems can usually be detected and
repaired beforethesystemisputinjeopardy. Thecost may behighintermsof
either budget or schedule, but the repair can be made. Organizational and
personnel problemsoften cannot beredressed, and continuetojeopardizethe
successof thesystemitself.” Next, we describe each CSFalongthe ASAP
phases, classified by organizational andtechnol ogical perspectives.

Organizational Perspective

Sustained management support ismorerelevant at thebeginningand at the
end of theimplementation. Thereasonisthat at the beginning, senior manage-
ment should helpintherollout of theproject, analyzethebusinessbenefits,
definethemission and scopeof the project and providetheresourcesneeded
fortheproject. Attheend, thereistheneedto encouragethesystemusageand
hel pinthecommitment of user involvement.

Effective organizational change management and business process
redesign are morerelevant in the second phase. In this phase the business
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blueprint is defined, and the business processes are analyzed, redesigned
(some) and documented. Thereistheneed to understand how theorganization
intends to run its business within the SAP system and the changesin the
organization.

Adequatepr oject team composition hasthesamerelevanceaongall the
phasessincethey play animportant partinthewhol e project. ASAP method-
ology doesnot focustoo muchonthisCSF sinceit assumesthat theright people
werechosen.

Good pr o] ect scopemanagement isrel evant at thebegi nning when managers
definethescopeandinthelast phasebecausethescopeisusually revisedand
changed accordingtotheresultsof thegolivesystemtests.

Project championroleisrelevantinall phases. Itislessrelevantinthethird
phasethanintheothersbecausethisphaseisdedicatedto configurationtasks
and heretherol eof thechampionisto guaranteethat everything goesaccording
totheplan.

Trust between par tner sisrelevant at thebeginningwhen all thestakehol ders
involvedintheproject should sharetheir goalsand knowledgeand at theend
whenthey havetoanalyzeand again sharetheir knowledgetofinishtheproject
withsuccess.

User involvement and participation isrelevant inthe phaseswheretheir
know-how isimportant to achieve a good customization of the system to
organizational needs. They participateinthedefinition of businessrequire-
ments, helpintheanalysisof the ERP configurationandin conversion of data
andthetesting of thesystem.

Dedicated staff and consultantsismorerelevant inthelast phase where
thereistheneedtodedicatemoreeffortinorder for thesystemtogoliveand
alsobeavailableto hel p usersby answering their questionsand reducing their
doubtsabout the new system.

Appropriateusageof consultantsisrelevant especially inthe second and
third phases. On the second phasetheknowledge of consultantsisimportant
toimprovethebusinessprocesses, and onthethird phase consultantsproduce
knowledgeonthe ERP system parameterization.

Empower ed decision makersis more relevant in the second and fourth
phasesbecausethereistheneed to quickly makedecisionsrelated withthe
businessprocessesredesign (second phase) and theadequate customi zati on of
ERPsystem (fourth phase) in order to accomplish project plan/scheduleon
time.
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Adequatetrainingprogramismorerelevantinphase4becauseitiswhenthe
training program of end usersstarts, but inthepreviousphasestherearea so
training concernsrelated with proj ect teamtraining and to prepare end-user
training.

Strongcommunicationinwar dsand outwar dsismorerelevant at thefirst
two phases where there is strong need of communication between senior
management and the project teaminthedefinition of project planand scope,
andinthelast phasewherethereistheneed of astrong communicationwiththe
wholeorganizationto start thegoing liveof the SAP system.

Formalized plan and schedulerelevance decreasesduring theimplementa-
tionproject. Thereasonisthat at thebeginningitisimportant starting planning
asearly aspossible. However, along the project, modificationsto accomplish
theresultsare expected.

Preventivetroubleshootingismorerelevantinthelast three phases, espe-
cialy inthefourth phaseduring whichissuesarisewhentheproduction system
isbeing tested and old dataconverted to thenew system.

Technological Perspective

Avoid customizationismorerelevant in phase 3, whenthe SAPsystemis
configured and morethan 8,000 tablesmust be parameterized. Thesoftware
configuration shouldfollow thebusi nessrequirementsdefinedintheprevious
phase.

AdequateERPimplementation strategy ismorerelevant at thefirst phase
becauseitisinthisphasethat the SAPimplementation strategy should be
decided.

AdequateERP ver sion hasthesamerelevanceal ongall thephases. Fromthe
beginning until theend of the project implementation, SA Precommendsthat the
project team follow the upgrade of SAP releases and should consider the
adoption of new ones.

Adequateinfrastructureandinterfacesismorerelevantinphases3and4,
when there is the need to configure the infrastructure for the production
operation(golive). Inthesephasesareal so configuredtheinterfaceswith other
systems, and thecreation of reportsand forms.

Adequate legacy systems knowledge is less relevant at the first phase
becausethisphaseisrel ated withthe preparation of projectimplementation. In

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



A Critical Success Factor's Relevance Model for SAP Implementation Projects 257

phase 3 the need of knowledge of legacy systemsismorerelevantinorder to
minimizethe effort of configuration, to help in conversion of dataand the
creationof interfaces.

Regardingthedefinition of themost relevant CSFs, weoptedfor acceptingas
the most relevant CSFsin each phase all the CSFswithascoreupto 7 (see
Figure2). ThisCSFsrelevancemodel suggeststhat organi zational and project
management factors have more relevance along the SAP implementation
project phases. Once again, there isthe need to focus more on people and
processthantechnology itself. If weanalyzethestrategicandtactical perspec-
tives, weevidencethat strategicfactorsarethemost relevantintheinitial phases
whilethetactical factorsgainrelevanceinthemiddleandfinal phases.

Figure 2. Most relevant CSFs model proposal for a typical SAP
implementation project.

Realization

Project champion role
Project plan/schedule
User involvement
Trouble shooting
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| mplications for Practitioners

Wethink the CSFsrelevance schema(Table 2) and themost relevant CSFs
model (Figure2) will bevaluable documentsfor the management of CSFs
becausemanagerswill know thevariety of factorsaffectingaSAPimplemen-
tation project successandtheir rel ativeimportance across SAPimplementa-
tion stages. These CSFsrelevancemodel sprovideguidanceto practitionersin
planning and monitoring aSA Pimplementation project withmoreemphasisin
SAPsystem. The SAPimplementation methodol ogy isanimportant compo-
nent of the SAPimplementation strategy, and thereforeitisnecessary that
CSFs should not only beidentified, there is also the need to establish the
relationshi p between these CSFsand thei mplementati on proj ect processesin
order toverify if theseprocessessupport theaccomplishment of CSFs. Finally,
thisknowledgemay hel pintheallocationand management of project resources
ineach SAPimplementation stage.

| mplications for Further Research

Wethink thefindingsshow theadequacy of our research approachinorder to
study CSFsrelevancea ong SAPimplementation phases. The CSFsrelevance
schema and the most CSFsrelevant model proposal can help researchers
focusingonwhy these CSFsaresorelevant, and how managersand consultants
deal withthem. It woul d beal so useful toknow whicharethedeterminantsand
precedentsto achievesatisfactory resultsinthese CSFs. Regardingthe SAP
implementation methodol ogies, theresearch approach used andtherelevance
model can beuseful astool sto assesstheadequacy of those SAPimplemen-
tation methodol ogies. For instance, in the case of ASAP, weevidencethat
sustai ned management support isnot sorelevant duringthemiddlephases. We
think that A SA P should givemorefocusto thistopic. The samehappensto
balanced team, which isatopic only referenced in the task of project team
composition. Further research should al sofocuson how the ASAP processes
support CSFsaccomplishment.

Intermsof our research design to study CSFsrelevance, wethink that our
approachisuseful sinceit helpstounderstandif implementation processeshelp
to achieve CSFsand how to put themin practice.
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Conclusions and Further Work

Thischapter providesaCSFsunified model for ERPimplementation projects,
aschemaof these CSFsrelevanceal ong the phasesof the ASA P methodol ogy
and amost relevant CSFsmodel proposal . The CSFsunified model wasbuilt
through aliteraturereview and using open coding procedurefrom Grounded
Theory method. The CSFs relevance schema was devel oped through the
application of Process Quality Management method, based on the CSFs
unified model for ERPimplementation projectsand the A SA Pdocumentation.

Itisimportant to point out that organi zational factorshavemorerelevancea ong
the SAPimplementation proj ect phases. Onceagain, thereistheneedtofocus
more on people and process than technology itself. In our opinion, the
proposedrelevancefindingsareuseful because:

*  Wehaveaclearer orientation of therelevanceof each CSFalongthe SAP
implementationproject;

*  Withthisknowledge, wecanbetter control and monitor SAPimplemen-
tation projectsand drivethemtowardssuccessor highlevel sof satisfac-
tion.

Wearenow tryingtovalidatethesepreliminary findingsusing the case study
method andinterviewswith peopleof variousrolesinvolvedin SAPimplemen-
tation projects. Weal sowant to analyzetheimplicationsof studying specific
typessuch ashigher education SAPimplementation projects. Finally, wea so
will compareour findingswith other studiesof ERPimplementation projectsin
genera inorder toidentify similaritiesasdiscrepanciesthat may helpimprove
our work.
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Chapter X1V

A Compar ativeAnalysis
of Major ERPLIfeCycle
| mplementation,

M anagement and
Support I ssuesin
Queendand Gover nment

She-IChang
Queensland University of Technology, Australia

Guy G. Gable
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Abstract

Thischapter reportson a study of issuesacrossthe ERP lifecyclefromthe
per spectives of individual swith substantial and diver seinvolvement with
SAP Financials in Queensland Government. A survey was conducted of
117 ERP systempr oject participantsinfiveclosely related state gover nment
agencies. Through a modified Delphi technique, the study inventoried,
synthesized, then weighted perceived major-issues in ongoing ERP life
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cycle implementation, management, and support. The five agencies each
implemented SAP Financials simultaneously using a common
implementation partner. The three Delphi survey rounds, together with a
series of interviews and domain experts’ workshops, resulted in a set of
10 major-issue categories with 38 sub-issues. Sub-issue weights are
compar ed between strategic and oper ational personnel withintheagencies
inorder tounderstand wher ethe organi zationsshould focustheir resour ces
in order to avoid, minimise, or eliminate these issues. Study findings
confirm the importance of this finer partitioning of the data, and
distinctions identified reflect the unique circumstances across the
stakeholder groups. Thestudy findingsshould be of inter est to stakeholders
who seek to better under stand the issues surrounding ERP systemsand to
better realize the benefits of ERP.

| ntroduction

Organizationsworldwide, whether publicor private, aremoving away from
devel oping Information Systems(1S) in-houseand areinstead implementing
Enterprise Resource Planning (ERP) systemsand other packaged software
(AMR Research, 1998; IDC Software Research, 2000; Price Waterhouse,
1995). ERP hasbeenreferredto asabusinessoperating system that enables
better resourceplanning andimproved delivery of value-added productsand
servicestocustomers. ERPsystemshave, inrecent years, beguntorevolutionise
best practicebusinessprocessesand functions. They automate corecorporate
activitiessuch asmanufacturing and themanagement of financial and human
resourcesand thesupply chain, whileeliminating complex, expensivelinks
between systemsand businessfunctionsthat were performed acrosslegacy
systems(Bingi etal., 1999; Gableetal ., 1998; Klauset a ., 2000; Rosemann
and Wiese, 1999).

Despitewarningsintheliterature, many organizationsapparently continueto
underestimatetheissuesand problemsoften encountered throughout the ERP
life cycle, as evidenced by suggestions that: (1) more than 40% of large
softwareprojectsfail; (2) 90% of ERPimplementationsend up lateor over
budget; and (3) 67% of enterpriseapplicationinitiativescould beconsidered
negative or unsuccessful (e.g., Martin, 1998; Davenport, 1998; Boston
Consulting Group, 2000).
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ERPIlifecycle-widemanagement and support areongoing concernsrather than
adestination. Thepre-implementation, implementation, and post-implementa-
tion stagescontinuethroughout thelifetimeof theERPasit evolveswiththe
organization(Dailey, 1998). Unlikethetraditional view of operational | Sthat
describesasystemlifecycleintermsof devel opment, implementation, and
mai ntenance, examination of ERPimplementationsisreveaingthat theirlife
cycleinvolvesmajor iterations. Followinginitial implementationthereare
subsequent revisions, re-implementations, and upgradesthat transcendwhat is
normally considered system maintenance. Asthe number of organizations
implementing ERPincreasesand ERPapplicationswithinorgani zationsprolif-
erate (Bancroft, 1998; Davenport, 1996; Hiquet et al ., 1998; Shtub, 1999),
improved understanding of ERPIifecycleimplementation, management, and
support issuesisrequired so that devel opment, management, and training
resourcescan beallocated effectively (Gableet al., 1998). A better under-
standing of ERPIlifecycleissueswill a sohelpdirectthe ERPresearchagenda.

Although ERPsalesin 2000 declined for themainvendors(e.g., SAP, Baan,
ORACLE, JD Edwards, Peoplesoft) dueto post-Y 2K curtailmentinIT/IS
activity and to saturation of largeorgani zations, theoutl ook throughto 2004is
for compound annual growth of 11.4%for license, maintenance, andrelated
servicerevenueassoci ated with enterpriseresource management applications
(IDC SoftwareResearch, 2000). Thissustainedinterest inimplementing and
realisingthebenefitsof ERP systems, and the consequent lifecycleissues,
providetherationalefor thisstudy (thisneedisfurther outlinedin Gableetal .,
19974, 1997b; Gable, 1998; Gableet al., 1998).

The paper proceeds as follows. First, the study background is described.
Second, the research methodology isrelated. Third, study resultsare pre-
sented. Fourth, implicationsof thestudy findingsareexplored. Lastly, several
broad conclusionsaredrawn.

Background of the Study

The Study Context

IN 1983, the Queend and Government Financia Management System (QGFMYS)
wassuccessfully implemented to provideacommon financial management
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systemto all Queensland government agencies. Over theyears, the Govern-
ment reaffirmed strong support for central coordinationof financial information
systemsasafundamental strategy underpinning soundfinancial managementin
thegovernment budget sector. Theseactivitiescreated benefitsassociated with
improved coordinationand economiesof scale. They includetheprovision of
timely, currentinformation on agovernment- or sector-widebasisand cost
savingsintheareasof training, relocation of staff, single-point marketinvesti-
gation, development, and support (Financial Management Strategy, 1994).

Nevertheless, QGFM S must continually evolveto support new initiatives
aimedatimprovingthebudget sector’ seffectiveness. Threerelatedinitiatives
that continueto shapethe Queensl and Government budget sector environment
are: program management, accrual accounting, and accrual output budgeting.
Theseinitiativesarebel ngimplemented acrossthe departmentsunder guide-
linesof Managing for Outcomes (M FO)—anintegrated planning, budgeting,
and performance management framework (Financial Management Strategy,
1998).

In 1995 an ERP system, SAP Financials, was chosen to become the “new
generation” of QGFM S. The SAPsystemwassel ected based onthefollowing
requirements: theability toquickly and easily adapt to changesin organi zational
structuresand busi nessenvironments; and theneed for cash, accrual account-
ing, and year 2000 compliance. By the end of 1999 most Queensland
Government agencieshad completedtheir initial SA PFinancialsimplementa
tion.

Motivation for the Study

Although SAPFinancial shave now been established in someagenciesfor a
considerabl eperiod, new issuesassoci ated with thesystem’ songoing support
and evolution continuetoarise. A standard accounting environment driven by
central government (Treasury) regul ation, combined with other centrally driven
reporting requirements, aswell asthesamesoftware (SAP) existing acrossall
agencies, provided an excellent opportunity to study ERP-relatedissues. All
key players(softwarevendors, implementation partners, and user organiza-
tions) involvedin ERPlifecycleimplementation, management, and support can
potentially benefit from abetter understanding of theseissues. ERP software
vendorsseek toredressnegative perceptionsthat ERPimplementation dura-
tionand costsaredifficulttomanage, andtoimproveongoing customer support

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



266 Chang & Gable

and satisfaction. Consulting firmsseek to streamlineimplementationand share
inthe savingswith clients. Both software vendors and consultants seek to
increase the size of the ERP market through reduced costs and increased
benefitsto clients. Also, when software vendorsand their implementation
partnersaremoreattunedtotheissuesidentified, they will bewell placedto
further support clientsthroughout theERPlifecycle. Potentia benefitstoclients
fromidentifyingandanalyzing ERPlifecycle-rel atedissuesinclude: rationalised
and moreeffectivesupport fromboth the softwarevendor andimplementation
partner; improved ability to react toachanging environment; lower costs; and
ERPsystemsthat moreaccurately reflect businessneeds.

I nformation systemsmanagement community members(e.g., professional
societies, educators, trainers, researchers), who seek to effectively servetheir
community, must also beaware of major ERPlifecycleissues. Professional
soci eties servethe community by arranging conferences, sponsoring guest
lectures, and disseminating informationthroughtheir publications. Educators
and trainers need information on key issuesto devel op graduates with the
necessary skillsto addressthese concerns. Furthermore, researcherswill be
moresuccessful inattracting sponsorshipif they undertakestudiesthat are
closely alignedtotheconcernsof themarketplace.

Clearly thereisaneedfor research aimed at identifying and explicating the
specificclient-centerd ERPlifecycleimplementation, management, and sup-
portissuesexperienced by different individual sin organizationsin order to
understandwheretheorganization should focustheir resourcessothat they will
abletoavoid, minimise, or eliminatetheseissues. Theextens vedeployment of
ERPinprivateand publicsector and therapidly growing and changing portfolio
of softwareapplicationsonwhichthe Queensland Governmentisdependent,
magnify theimperative.

M ethodology

Data Collection and Analysis

A three-round, non-anonymous Del phi-type open survey was conducted,
using personalized e-mail with attached survey instruments. Changand Gable
(2000) critiquethe Del phi methodinthe context of | Skey issuesstudiesand
itsapplicationwithinthecontext of thecurrent study. Thestudy involvedthree
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survey rounds: (1) “inventory” round, (2) “confirmation” round, and (3)
“weights’ round. Round-One sought toinventory the morassof i ssuesper-
ceived by the contacts. Subsequent to Round-Onea*“tentativeset” of issue
categorieswassynthesized. InRound-Two, a“ preliminary set” wasconfirmed
withrespondents. Having established a“ master set,” in Round-Threerespon-
dentswereaskedto scoreor weight theissuesinthemaster set, indicatingtheir
perceivedrelativeimportance.

In coding and synthesizing the survey responsesfrom Round-One, several
potential coding schemeswereexamined andtested. Attemptsto mapthedata
onto existing models (e.g., MIT90s framework, ERP life cycle) failed to
provideasatisfactory level of discrimination between substantiveissues. The
strengthsand weaknesses of potential coding methodsand synthesisproce-
duresarediscussedinChangetal. (2000). Qualitativedataanal ysistechniques
(Gadamer, 1977, 1985; Husserl, 1985; Lacity and Janson, 1994; Ramm,
1970; Tesch, 1991; Winograd and Flores, 1986) also served asaguideto
codingand synthesis(e.g., how todeal withalargeamount of non-numerical,
unstructured, andrich data; how to ensurethat when synthesized, thoseissues
accurately reflect therespondents’ concerns) that confront Del phi method
researchers. Ultimately, an open coding approach wasadopted to structurethe
issues identified in Round-One. The major strength of the open coding
approachisthat itisdatadriven—thecategoriessoformedreflect therange of
issuesthat werecollected, rather than some pre-defined scheme. Becausethe
categories are determined from the data themselves, respondents should
comprehendthem morereadily insubsequent survey rounds.

To support the interpretation of study findings, an understanding of the
contextual background of the Queensland budget sector and the study organi-
zationsinrelationtotheir SAPFinancialsproject wasessential (i.e., organiza-
tional nature/background, major services/roles/responsibilitiesof theagency,
history/initiativesof thefinancial management system, overview of agencies
SAPproject). Thus, aseriesof interviewsand domainexperts workshopsthat
involved senior staff membersfrom therespondent groupswere conducted
before, during, and after the Del phi survey rounds.

Study Population

During 1998 and early 1999, the study case (a group of five government
agencies) proactively moved asateam andimplemented the SAPFinancials.
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Individualsfromtheimplementation partner (1P), a“big5” Consulting Firm,
andthesefiveclosely related government client agencies(agency A toE) were
pre-identified and contacted for study participation. To qualify for study
participation, they wererequiredto possesssubstantial involvement with SAP
Financials: atany level,inany role, inany phaseof thelifecycle, withany of the
modulesimplemented. Employingformal “ Survey Participants SelectionGuide-
lines,” andthroughinterviewsof senior sponsorsineachagency, 117individu-
alswereidentified andincluded inthe contact database. Notethat theterm
“client” hereinreferstoemployeesof theagencies, whoare* clients’ of boththe
ERPvendor and theimplementation partner. Owingtothefull support of the
Queensland Government inthisstudy and to theassi stance of key contactsin
each organization, the 117 contactssel ected approximatethe’ population’ of
knowledgeableindividuals(rather thana“ sample”).

Study Findings

Round 1-Inventory Round

In October 1999, atotal of 117 “inventory” round questionnaires were
distributed to individual swho had been substantially involved in thefive
government agencies' SAPFinancia sProject. Beforethee-mailout, thesurvey
guestionnaire (Word attachment) and covering email were pre-tested for
clarity and easeof understanding by several senior personnel inthegovernment
agencies. Minor cosmetic changesresulted. Inall, 78 questionnaireswere
returned, yieldinga67%responserate. A total of 61 valid questionnaireswere
eventually obtained from thefirst-round survey (Table 1), providing anet
responserate of 52%. M orethan two-fifths (44%) of therespondentswere
from Agency A, the lead agency on the implementation and a corporate
servicesprovider to the other agencies. Other agencieshad comparatively
fewer participants.

Respondentsfromthefiveagencieswerefurther differentiated by organiza-
tional level of involvement, where(1) strategi c = steeringcommitteemembers,
project sponsors, project managers, and (2) operational = businessprocess
teammembers, power users, hel p-desk team members, change-management
team members. Approximately four-fifths (78%) of the respondentswere
involvedattheoperational level, therest (22%) representingthestrategiclevel.

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



Major ERP Life Cycle Implementation, Management and Support Issues 269

Respondentswereaskedtoidentify any issuesregarding implementing, man-
aging, and supporting the SAPFinancial sthroughout their lifecycleintheir
‘home’ agency. The61 respondentsidentified 274issues, or anaverageof 4.5
issues per respondent. Approximately 41% or 115 of theissuesidentified
originatedwithin Agency A. Thisisnot surprisinggiventheleadroleplayed by
thisagency and given that 44% or 27 of thetotal respondentsarefromthis
agency. Approximately one-tenth of the issues identified were from the
implementation partner. Fromwithintheagencies, approximately 28% of the
issuesidentifiedwerefromthestrategiclevel and 72%fromvariousoperational
levels. Ingeneral, thenumber of issuesidentified by thevariousrespondent
groupswasin proportiontothenumber of respondentsinthesegroups. Table
2 showsresponseshby stakehol der groups.

Havingidentified 274issuesfrom 61 survey respondents, thestudy then sought
todistill theseissuesinto asummary set of major-issuecategoriesand rel ated
sub-issues. Thisresultedina“tentativeset” of 12major-issuecategories, with
40 sub-issuespendingfurther validity andreliability testingin Round-Two.

Asavalidity test, and in order to establish a summary set of major-issues
representing therespondents’ main concerns, adomain experts’ workshop

Table 1: Inventory round survey responses.

Organization # % Role # % Level # %
1P 7 11 IP 7 11 Strategic 12 22
Agency A 27 a4 Agency 54 89 Operational 42 78
B 12 20
C 7 11
D 2 3
E 6 10
Total 61 100 Total 61 100 Total 54 100

Table 2: Cross-tabulation of responses by stakeholder groups.

Issue  Response I/R Issue Response I/R Response Issue I/R
Organization # % # % Role # % # % Leved # %
IP 26 10 7 11 37 IP26 10 7 11 37 Strategic 75 28 12 22 6.3

Agency A 115 41 27 44 43| Agency248 90 54 89 4.6 | Operational 173 72 42 78 4.1
B 48 18 12 20 40
C34 12 7 11 49
D14 5 2 3 70
E 37 14 6 10 6.2

Total 274 100 61 100 4.5| Total 274 100 61 100 4.5 Total 248 100 54 100 4.6
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was conducted soon after the “tentative set” of major-issues was derived
during July 2000. Four out of five representatives from the government
agenciesandfiveresearchteam membersagreedto participateinthis” synthe-
sis” workshop. Theworkshop wasorganisedto allow timefor information
sharing and discussionwiththe participants. Theworkshopyieldedvaluable
insightsand agreater level of understanding of SAPFinancialsissuesinthe
agenciesandresultedina“preliminary set” of major-issuesthat weremore
relevant and meaningful tothestudy stakehol der groups, pending confirmation
fromall survey respondents.

Round 2—Confirmation Round

Havingrationally synthesized andlogically restructuredthe” preliminary set” of
issue categories and related sub-issues through the coding and synthesis
exercisesand domain experts' workshop, inthe second “confirmation” or
interimsurvey round, the study sought respondents’ commentsonand confir-
mation of the“ preliminary set” of major-issues. For each respondent from
Round-One, acustomreport wasprepared. Thereportincluded thehierarchy
of major- andrelated sub-issuesinthe” preliminary set.” Thereportalsoclearly
indicatedthelink between each of therespondent’ soriginal round-oneissues
andtherelated sub-issueswith whichthey had been associated. A total of 61
Round-Tworeportsweredistributedtoindividual swho had respondedinthe
Round-Onesurvey. Although participantswereinstructed that therewasno
needtoformally respondif they agreedin principlewiththe® preliminary set”
of major-issues, about onequarter of questionnaireswerereturned showing
their further commentsand agreement.

Thecommentson and confirmation of theissue categoriesfromthedomain
experts workshop and the Round-Two survey respondents, resulted in a
minimally revised “ master set” of 10 major-issuecategoriesfromM-1toM-
10 with 38 sub-issuesfrom S-1to S-38 (Appendix A). Figure 1 showsthe
incidenceof theinitial 274issuesfromthe61respondentsacrossthe10major-
issuecategories.

Usingtheincidenceof overall citationasanearly crudeindicator of severity, it
isnoted that 63% (172) of all 274 initial issues cited pertain to: OPERA-
TIONAL-DEFICIENCIES (67 issues); KNOWLEDGE-MANAGEMENT
(55issues); and SYSTEM-DEVELOPMENT (50issues). Werecognisethat
thenumber of sub-issuesinother major-issuecategorieswererel atively fewer,
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Figure 1. Distribution of issues across the 10 major issue categories.
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accountingto someextent for thelesser citations, andthat not all issueslisted
areissuesfor al respondents(afurther falibility of citationsasanindicator of
issue severity). Nonethel ess, the aim of the study wasto beasinclusive as
possibleinthismaster set of issues, withfurther rel ativeevaluationinthenext
“weights’ round of thesurvey.

Round 3—Weights Round

During September-October of 2000, atotal of 100 Round-Three question-
naireswere sent to Round-One contacts, excluding thosewho had indicated
they would beunableto participate but i ncluding thosewho had not responded
inthepreviousrounds. Respondentswereaskedtoratetheimportanceof each
of the 38 sub-issuesonascalefrom 1to 10where 1 means* notimportant” and
10means* very important.” Prior toitse-mailing, thesurvey waspre-testedfor
clarity and easeof understanding by several senior personnel inthegovernment
agencies. Slight changesweremade.

Approximately oneweek after theduedate, inan effort to boost theresponse
rate, follow-up e-mail messagesand phonecallswere madeto thosewho had
not yet responded. When necessary, another copy of thequestionnairewase-
mailedtothoserespondentswho had“ misplaced” thesurvey. Thefollow-up
phonecallsresultedin 15 additional returns. A total of 58 questionnaireswere
returned, yieldinga58% responserate. A total of 42 valid questionnaireswere

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



272 Chang & Gable

eventually obtainedfromthefinal round survey, providing anet responserate
of 42%. Known reasons for non-response were: some respondents had
discontinuedtheir SAPresponsibilities; othershad | eft their organi zation; some
were on holiday or maternity leave; several respondents did not wish to
participate because of thetimerequired to completethequestionnaires. The
distributionof thesurvey respondentsinthisfinal-round survey by agency, role,
andorganizational level isshowninTable3.

Table4 showsthe overall mean scores and rankings of the 10 major-issue
categoriesfromthe”weights’ round survey (wherethemeanfor themajor-
issueissimply theaverageof themean scoresfor itsconstituent sub-issues). A
total of 1,134 valid scoresfor the 38 sub-issueswerereceived from the 42
respondents (71% = 1,134 / (42* 38)). The number of respondents varies
between 29 and 34 acrossthe sub-issuesfromwhich major-issuescoresare
derived.

Though OPERATIONAL-DEFICIENCI ESranked highest based on number
of citationsinthesurvey Round-One(seeFigurel), they havemovedtofifth
placebased on Round-Threeweights. Thismay suggest that though OPERA-

Table 3: Third-round survey responses.

Organization # % Role # % Level # %
IP 6 14 IP 6 14 Strategic 11 26
Agency A 15 36 Agency 36 86 Operational 25 74
B 7 17
c 3 7
D 3 7
E 8 19
Total 42 100 Tota 42 100 Tota 36 100

Table 4: Overall ranking of major issue.

M-# Mean Std Dev Rank  [Major Issue Categories
3 6.19 2.53 1 K nowledge-management
9 6.00 2.34 2 System-development
8 5.79 2.68 3 Support
2 5.69 2.97 4 Data-conversion
5 5.62 2.73 5 Operational-deficiencies
4 5.58 2.53 6 L ack-consultation
1 5.25 2.86 7 Cost-benefit
6 5.06 2.70 8 Organizational -context
7 4.79 2.84 9 | ntransigence

10 4.28 2.82 10 System-performance
Overall 5.57 2.67
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TIONAL-DEFICIENCIESwere prominent in many respondents’ conscious-
nessduring Round-One, subsequently whenlisted al ongsideother sub-issues
in Round-Three, they were felt by respondents to be somewhat lower in
importancethantheearlier relativeincidenceof citationsimplied. Notethat
frequency of citationwasknownfromtheoutset to beamuch cruder indicator
of issueimportancethan weights. Many may feel that somethingisanissue,
whileat thesametimeuniversally believingittobearelatively lesser issue.
Regardless, with amean score of 5.62, OPERATIONAL-DEFICIENCIES
areyet marginally abovethescalemid-point (5.5), suggesting that theseat a
minimum, are perceived to bemoderately important issues. Even SYSTEM-
PERFORMANCE issueswith amean score of 4.28, morethan afull point
bel ow the scal e mid-point, and ranked last (10™") based on wei ghts, should not
beoverly discounted. Thesetoo areissuescited by multiplerespondentsin
Round-One, and here in Round-Three scored as moderately important.
KNOWLEDGE-MANAGEMENT major-issues have moved from second
placebased oncitationstofirst place based onweights. SYSTEM-DEVELOP-
MENT, SUPPORT, and DATA-CONVERSION are ranked second through
fourthrespectively based onweights.

Thedetailed mean scoresand ranksof the 38 rel ated sub-issues(Appendix A)
and comparisons between the strategic and operational personnel within
agenciesarediscussedinthefollowing section.

Analysis

Inanattempt to understand areas of consensusand di sagreement betweenthe
stakeholder groups, in additionto reviewing ranksof the sub-issuesbased on
overall-agency mean scores, this section presents a comparison between
strategic vs. operational personnel acrossthe agencies. The number of |P
(consultant) respondentswastoo few toyield meaningful comparison between
thel Pandtheagencies, and theagencieswerenot surprisingly interestedin
agency perspectives. (Note that | P versus agency perspectives are being
comparedinafollow-up study of all agenciesof Queensland Government
nearingcompletionasof thiswriting. Thislarger study will alsofacilitatecross-
agency comparisons.) Theresultsof the“weights’ round survey for these
demographic groupings are presented in Appendix A. The sub-issues are
numbered S-1to S-38inrank-order based onoverall agencies’ mean scores.

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



274 Chang & Gable

A rank of 1isascribedtothesub-issuewiththehighest computed mean score,
and arank of 38isascribed to the sub-issuewith thelowest mean score.

A total of 36 valid agency responses were eventually obtained from the
“weights’ round—30% (11) strategic respondentsand 70% (25) operational
respondents. Figure2isaline-chart of strategicand operational mean scores
onthe 38 sub-issues. Analysisof variance (independent sampl et-test) identi-
fied only onesignificant difference: S27 —or ganization appear sunableor
unwilling to beresponsiveto requestsfor changesinthe systemto resolve
operational problems. Operational personnel rated this sub issue higher
(mean=5.60 yielding arank of 24) than strategic personnel (mean=3.17,
rank=37). Regardless, for neither group wasthissub-issuerankedinthetop
10 of the sub-issues. Furthermore, although strategic personnel may be
expected to be more concerned about management-related issues while
operational personnel focuson operations-relatedissues, itisobserved that
there is broad consensus between these two groups, with only the one
significantdifferenceidentified.

Itisnoted that six sub-issuesareranked inthetop-10 (S30, S13, S12, S21,
S7, S9) based on both strategi c and operational respondent weights (again
suggesting broad concurrence of views—see Appendix A). These areas of
agreement between strategi c and operational respondentsarediscussed next,
followedby brief discussiononissuesof relatively greater concerntostrategic

Figure 2. Strategic and operational personnel mean scores on 38 sub
issues.

| - significantly different at .05 level in analysis of variance —— Strategic —#— Operational
@ - some concurrence that these are more important (both groups scored in the top 10)
# - some concurrence that these are less important (both groups scored in the bottom 10)
8 -
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respondents, thoseof rel atively greater importanceto operational respondents,
andthoseof relatively lesser importanceto both respondent groups.

Issues of Relatively Greater Importance to Both
Respondent Groups

The SYSTEM-DEVELOPMENT —related issue, complexity of SAP means
few, if any, people understand SAP beyond a single module, making
overall design decisions very difficult (S30) was the number one issue
overall. Survey respondents suggested that complexity and theintegrated
natureof SAPmakeit difficult to configurewithout being aware of potential
consequencesfor other modul es. Furthermore, they indicated that in-depth
understanding of SAPisdifficulttoobtainwithinashort period of timeandthat
thelack of sufficient understanding hasan enormousimpact onability tousethe
systemefficiently and effectively. Recent research too suggeststhat lack of
ERP product knowledge hasbeenamajor concerninthelate 1990s(Daven-
port, 1998; Markuset al ., 2000) for many organi zations. M ost organi zations
useconsultantstofacilitatetheimplementation process. Consultantsmay have
experiencein specificindustries, comprehensive knowledge about certain
modul es, and may bebetter ableto determinewhich suitewill work bestfor a
given organization (Davenport, 2000; Piturro, 1999; Thong et al ., 1994).
Evidence from workshop participants, however, suggested that although
severa knowledgeabl eexpertsin particular modulesof SAPwereinvolved, no
one seemed to have a broad knowledge and expertise across SAP. This
resultedin significant concernsfor decision makerswho hadtodecideona
completebusinessdesignrather thanamoduleby moduledesign. Other issues
identified alsoreflect consequencesof insufficient knowledgeof SAP.

Two OPERATIONAL-DEFICIENCIES—relatedissues, devel oping reports
is difficult in SAP (S12) and not all required reports were available at
implementation time (S13) were ranked second and third based on overall
agency scores(ranked seventhandfifthfor strategicrespondentsandranked
thirdandfourthfor operational respondents). SAPwasvastly different, inboth
presentationandfunctionality, tothe previousQGFM Sof whichtheagencies
had deep experience, extending over theperiod 1983t01998. Duringthis15-
year period, theagenciesundertook significant customisation, particularly in
reporting andinenhancing their businessprocesses. Withtheadvent of SAP,
theagencieswerefaced with abandoning asystemthey had beenusingfor 15
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yearsandforfeitingtheknowledge, devel opment, and sophisti cation of report-
ing that had developed over that period. They were unprepared for SAP
standardreports. Furthermore, survey respondentsindicatedthat it waseasier
todevelopreportsontheold system (e.g., becausethetablenamesandfield
nameswerein Englishrather than German, aswasthecasewiththethen SAP
standardreport system). Differencesin system operationwereal so perceived
toimpact ontheaccuracy and efficiency of operationsand ease of useof the
system. Some agenciesfound that the standard ERPreportsdo not offer the
presentationandflexibility towhichusersareaccustomed. Thishasresultedin
someclientsbuying separatetool sor devel opingtheir ownin-housereporting
system. It must benoted that viewsexpressed at theworkshopson reporting
weresometimesdiametrically opposed, withthosewhoweremoreintimate
with SAPreportingtouting itsadvantages. Thisagai n suggestsproblemswith
knowledge of theproduct, rather thanwiththe productitself.

The ORGANIZATIONAL-CONTEXT —relatedissue, implementation acr oss
multiple agencies led to sub-optimisation of the system configuration
(S21), wasranked most i mportant by strategic respondents (5" overall and 7t
by operational respondents). When government isconsi dering theadoption of
an ERP package, management may have opportunity to choose between a
singlesystemacrossall of government, versusallowing each department to
chooseitsown systemandto bear responsi bility for changing their processes
tofitthesystemor thesystemtofit their processes. A mainguiding management
principleonthe SAPFinancial simplementationin Queensland Government
wasto maximize commonality acrossthe agencies. Workshop participants
believedthat, tohaveallowed greater | atitudeto theindividual agencieswould
havesignificantly added to the cost and duration of implementation, and that
uniqueagency systemswould constraintheir ability to benefit fromvendor
software maintenanceand upgrades. Researchersal so suggest that “ configu-
ration” should only be requested when essential, or when the competitive
advantagederived fromusing non-standard processing can beclearly demon-
strated (Appleton, 1997; Holland and Light, 1999; Janson and Subramanian,
1996; Parr and Shanks, 2000; Escalle and Cotteleer, 1999). Nonetheless,
differencesinbusinessorientation, organi zationsize, andrel ated requirements
may arguefor uniqueprocesses. Itisclear fromtherank ascribed to thissub-
issuethat many feltimportant compromi seshad been madeto achievethelevel
of standardi sation sought.

Two KNOWLEDGE-MANAGEMENT - related issues, insufficient re-
sources and effort put into developing in-house knowledge (S7) and
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shared knowledge among pr oject team member s was a problem— agency
staff did not under stand SAP and i mplementation personnel did not cover
the diversity of circumstances encountered in normal daily operations
(9), rank fourthandfifthfor thestrategi c respondentsand sixthandfifth based
ontheoperational respondent scores. Survey respondentsfelt that i nsufficient
long-term planning had been undertakenfor maintai ning aknowl edgeableand
skilledin-house SAPteam. Theacquisitionand maintenanceof skilled person-
nel proved both difficult and expensive. Workshop participantsfurther sug-
gested that when SAPisimplemented, itisimportant to retaintheknowledge
and skillsgained by staff involved onthe project and to ensurethat sufficient
ongoingtrainingisprovided withintheagenciessothat thisisthen convertedto
organi zational knowledge. Grover et al. (1995) found that failureto commit
requiredfinancial, human, and other resourcesiscommonpl aceinreengineering
projectsandhighly likely to beaproblemwith other related projects, likeERP
implementation. Accordingtothe SAPFinancial sProject BusinessCase, skill
transfer from contractors/consultantsto permanent staff wasaprimeobjective
of theproject. However, theability to shareknowledge among project team
memberswasfoundto beaproblem.

Several implementati on concernsaroseduring the project when agency staff
had insufficient knowledge of theworkingsof SAP, and theimplementation
partner had too little knowledge of the agency requirements. Workshop
participantsbelievedthat continuing devel opment of internal skillsin SAP, and
ensuring that appropriateprimary and secondary functional supportisinplace
for each SAPmodule, iskey to addressing the KNOWLED GE-MANAGE-
MENT - related issues raised by the workshop participants. Thus, it is
suggested that dedi cated resourcesfor sharing experiencesand knowledge
gained arecritical torealizethe benefitsassociated with ERP (Davenport,
2000; Gableetal., 1998; Robinsonand Dilts, 1999).

Though not amongst theoverall top-10 sub-issues, broad consensusisnoted
on the OPERATIONAL-DEFICIENCIES—related issue S18 — security is
difficult to maintain in SAP resulting in some users being granted too
much accessand other snot having accessto data they need (ranked eighth
and 11" by strategic and operational respondents). SAPsecurity isconsidered
complex and resource-intensiveto maintain. Survey respondentssuggested
that there is arequirement for better definition of security management.
Furthermorethey indicated that with so many different security profilesinthe
new system, itisdifficult for smaller agenciesto comply with segregation
requirementswhenimplementing ERP. Itisvery important for theproject team
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to consider how to handle security. The system must have proper access
controlsand partitioni ng so that unauthorised userscannot accessinformation.
Inadditiontogeneral system security, other activities(e.g., datawarehousing
and e-commerce add-ons, and outsourcing of the ERP mai ntenance) require
extrasecurity controls(Rietetal., 1998).

Issues of Relatively Greater Importance to Strategic
Personnel

The SYSTEM-DEVELOPMENT - related issue S35, requested system
functionality was sacrificed in order to meet implementation deadlines,
wasranked third most important by strategic respondents, but only 19t by
operational respondents. Whilesacrificeswereundoubtedly madeto keepthe
project on track, workshop participants indicated that the weekly cost of
continuing theimplementation project wasvery high, and that thiswasnot
widely understood across the agencies. Thefeeling wasthat tradeoffs are
unavoidable, andthat thosemadewerewell informed and well considered.

A further KNOWLEDGE-MANAGEMENT - related issue S6, difficult to
retain people with SAP skills due to market pressure to leave, is ranked
amongthetop-10 (10" by strategic respondents(ranked 20" by operational
respondents). A stableteam of SAP skilled personnel is necessary for the
smoothimplementati onand running of the SA Psystem. Nonethel ess, person-
nel with SA Pexperienceweremuch sought after inthemarketpl ace, particu-
larly inthelate 1990s, thereby further complicatingthetask of buildingastrong
baseof SAPknowledgewithintheagencies. Thestudy foundlittleevidenceof
special incentives for SAP skilled personnel in agencies, at atime when
employeeturnover wasrelatively high. Thesedifficultieswithfinding and
retaining skilled ERP peopl e, staffing theproject team, and maintai ning staffing
post-implementation have been recognised in prior studies (Bryan, 1998;
Markuset al., 2000; Niehuset al., 1998; Somersand Nelson, 2001).

The COST-BENEFIT —related issue, SAP implementation benefits do not
justify costs ($4), is ranked ninth by strategic respondents, yet 29" by
operational respondents. Survey respondentsclaimedwith hindsight that the
valuefor money obtai ned fromany SAPimplementation hasto becarefully
evaluated. They suggested that theimplementation costsincreaseasthedegree
of customisationincreases, and the cost of hiring consultantscan consumea
substantial proportion of the implementation budget. A recent survey of
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Fortune 1000 companiesregarding ERP customi sation policiesindicatesthat
41% of companiesre-engineer their businesstofit theapplication, 37% choose
applicationsthat fit their businessand customiseonly marginally, and only 5%
customisetheapplicationtofit their business(Davis, 1998). Assuggested
earlier, becausecustomisationisusually associated withincreasedinformation
systemscosts, longer implementation time, and theinability to benefit from
vendor softwaremai ntenance and upgrades (Janson and Subramanian, 1996),
it should only berequested when essential .

Many researcherssuggest that akey benefit of ERPistheseamlessintegration
of information flowing through the organization (Bryan, 1998; Shang and
Seddon, 2000; Somersand Nelson, 2001; Sumner, 2000). To successfully
achievethisbenefit, thebusinessprocessesand functionsmust beintegrated
(Davenport, 2000). Althoughitislikely that many benefitswill not berealized
for sometime post-implementation, workshop partici pantsindicated that the
agencieshavebeen ableto accomplish taskswith SAPthat would not have
been possiblewiththeprevioussystem. Withtheaim of increasing benefitsfrom
the SAPinvestment, acontinuousimprovement processand benefitsrealisation
programwasestablished acrossthegovernment agenciesafter “golive’ of the
system.

Though not among thetop-10, itisnoteworthy that thefour “ costs’ -rel ated
sub-issues (S1, S2, S3, $4) are all ranked relatively higher by strategic
respondents (12, 18", 14™, ninth) than by operational respondents (23, 27,
31%, 29™). Clearly, and understandably, strategic respondents are more
attunedto costsof the new system than are operational respondents. Having
saidthis, theoverall rankingsof thesefour sub-issues (19", 251, 28", 22™) puts
themall inthebottom half of the subissues(moderately important).

Issues of Relatively Greater |mportance to Operational
Personnel

Operational personnel viewed the KNOWLEDGE-MANAGEMENT —re-
lated issue, training provided was inadequate and did not cover the
diversity of circumstancesencounteredin normal daily operations(S8), as
most important overall (ranked 16" by strategic respondents). Thisconcern
would beclosetothe consciousnessof staff who areresponsiblefor theday-
to-day running of the system or handling month- and year-end processes.
Survey respondentssuggested that significant problemswereencounteredwith
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interfaces, business-areabalancing, legal consolidations, and controlled and
administered reporting, whichwerenot well-documented, nor wasadequate
training provided. Several studieshave suggested that whenimplementingan
ERPpackage, trainingisanimportant component and shouldbeahigh priority
(Bryan, 1998; Crowley, 1999; Ross, 1999; Wilder and Davis, 1998). Orga-
nizationsinthecurrent study arerealising theneedfor improvedtraining, not
only inthesoftware, but alsointhenew job function. Workshop participants
suggested that thegovernment agencieshaveal ready taken action, soon after
“golive’ (e.g., makingalargeinvestmentin staff training and ongoing support
of the SAPsystem), tominimiserelianceonexternal contractorsandtobuild
in-houseexpertise. A performance planning and devel opment programwithin
the agencies (whichlooks at staff training over time) wasimplemented to
managethisissuewithin-house skillsdevelopment, and to ensure all staff
receiveappropriated SAPtraining prior tothe pending upgrade project.

The DATA-CONVERS ON - related issue S5, errors were found in data
converted fromformer QGFMS, isranked 8" most important by operational

respondents (ranked 24" by strategic respondents). A fundamental require-
ment for theeffectivenessof theERPsystemistheavail ability and timelinessof

accuratedata. Somersand Nelson (2001) suggest that management of data
enteringthe ERPsystemrepresentsacritical issuethroughout theimplementa-
tion process. Dataconversion problems can cause seriousimplementation
delays and cost overruns (Neihus et al., 1998; Holland and Light, 1999).

Survey respondentsstated that the new fiel dsdid not alwaysencompassthe
old-field dataduring dataconversiontesting. They further indicated that a
substantial number of transactionswere posted to a*“blank business area’

before anyonerealized the extent of the problem. Dataadopted from prior
systemsmust bemappedintothecorrect fieldsand subsequently maintained.

DATA-CONVERS ON can bean overwhelming process, especially if organi-
zationsdo not understand what shoul d beincludedinthenew systemsand what
needsto beomitted. Workshop participantsindicated that thisissuehasbeen
addressed but needsto be considered morecarefully inany futureconversion
exercise.

Two SYSTEM-DEVELOPMENT —related issues, too little effort put into
redesigning the under lying business processes, resulting in a systemthat
represented a “ technology swap” that failed to capture many of the
benefitsof SAP (S37) and inadequate systemtesting left many errorsinthe
implemented system (S33) are ranked ninth and 10" most important by
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operational respondents (24" and 21 respectively by strategic respondents).
Implementing an ERP systeminvolvesre-engineering existing businesspro-
cessesto meet thebest businessprocessstandard (Davenport, 2000; Markus
et a., 2000). One major benefit of ERP comes from re-engineering the
organization’ sway of conducting business. However, workshop participants
indicatedthat the costsand benefitsof aligningwithan ERPmodel canbevery
highbecauseitisdifficulttogainagreementtothenew processfromall whoare
affected. Furthermore, they suggested that someexi sting busi nessprocesses
areso specifictotheagency(ies) that they need to bepreserved or appropriate
stepstakento customisethem.

Clear goalsand objectivesarecritical inany ERPimplementation. Owingtothe
Y 2K deadline, the then looming GST and the uncertain costs/benefits of
busi nessre-engineering, management choseto pursuea“technol ogy swap” for
the five agencies. Workshop participants too felt that it was easier and
appropriate to first complete the project, secure the system, and resolve
problems, and then seek to realize the benefits. Nonethel ess, a surprising
number of transactionsfailed onimplementation duetoinsufficient testingand
lack of time. A general findingisthat too muchwasrelegatedto“ being fixed
later” inanefforttomeet “golive’ deadlines. Workshop participantssuggested
that theareasexperiencing themost problemstendedtorelatetofunctionality
that wasadded to SAPto meet aspecific businessrequirement. Itisclearly
necessary to ensurecomprehensi vetesting during user acceptancetesting and
toensuresign-off of test results.

Issues of Relatively Lesser Importance to Both
Respondent Groups

Strategicand operational personnel concur ontherelatively lesser importance
of thefive sub-issuesORGANIZATIONAL-CONTEXT: S19—differencesin
work ethic among project personnel, S24 — political issues had negative
impact on the project, and S26 — timing of implementation was inappro-
priate because of change underway inthe public sector; OPERATIONAL-
DEFICIENCIES. S17 — SAP lacks some functionality of QGFMS; SYS
TEM-PERFORMANCE: S38 — system performanceisinadequate to meet
operational requirements. The fact that only one of the eight sub-issues
associated withthe ORGANIZATIONAL-CONTEXT major-issuewasrated
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inthetop-half of therankings (S7), and five of these eight arerated in the
bottom-10 by both operational and strategic respondents, isstrong evidence
that agenciesdid not perceiveorganizational context asaprimary concern
overal.

Conclusion

This research began with the proposition that for those who implement,
manage, and support ERPsystems, thereisbenefitin knowingthemajor ERP
lifecycleissuesandtherel ativeimportanceof theseissuesasthey affect various
stakeholder groups. It wasnoted that numerousstudiesof | Sissueshavebeen
conductedfor thebenefit of privatesector organizations, but that therehasbeen
littlestudy of public sector organi zations. Accordingly, amodified Del phi-type
survey, together withaseriesof interviewsand domainexperts' workshops,
wereconductedto establish aset of major-issuesand rel ated sub-issuesthat
wereconfirmed asrel evant tothestudy stakehol der groups. Ultimately, while
findingsareexpectedto beparticularly val uableto organizationsimplementing
ERP, animproved understanding of ERPlifecycleimplementation, manage-
ment and support i ssuesisexpected al soto benefit other typesof systemsand
thecompleterangeof consultingfirms’ and softwarevendors’ services, aswell
asbroader | Sresearch.

Acknowledgments

Thisstudy wasconducted by thelnformation SystemsM anagement Research
Center (ISMRC), Queensland University of Technology (QUT), incollabora-
tionwith SAPAustraliaand withthefull support of the Queensland Govern-
ment. The study isfunded by an Australian Research Council “ Strategic
PartnershipwithIndustry for Researchand Development” (SPIRT) collabora-
tive grant between ISMRC and SAP Australiatitled “Cooperative ERP
LifecycleKnowledgeManagement.”

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



Major ERP Life Cycle Implementation, Management and Support Issues 283

Refer ences

AMR Research. (1998). AMR Research Predicts Industrial Enterprise
Applications Market Will Reach $72.6 Billion By 2002. AMR Re-
sear ch. www.amrresearch.com/press/981102.htm, 1997.

Appleton, E. L. (1997). How to survive ERP. Datamation, 43(3) 50-53.

Bancroft, N. H. (1998). Implementing SAP R/3: Howto Introducealarge
Systeminto aLargeOrganization (second edition). London: Manning/
PrenticeHall.

Bingi, P., Sharma, M. & Godla, J. (1999). Critical factorsaffectingan ERP
implementation. Infor mation Systems Management. Summer, 16(3),
7-15.

Boston Consulting Group. (2000). Getting Value from Enterprise Initia-

tives: A Survey of Executives. www.bcg.com/news/enterprise_report,
31/03/2000.

Bryan, M. (1998). ERP Mayday: Why ERP could sink your business?MIS
Australia, November, 48-54.

Chang, S.-1. & Gable, G. G. (2000). A critique of the Delphi method inthe
context of IS key issues studies. Proceedings of the Pacific Asia
Conference on Information Systems 2000, Hong Kong, 1-3 June,
1168-1181.

Chang, S.-1., Gable, G. G., Smythe, E. & Timbrell, G. (2000). M ethodsfor
distilling 1 Skey issuesusingaDel phi approach. Proceedingsof the 11"
Australasian Conference on Information Systems, Brisbane, 6-8
December, 1-11.

Crowley, A. (1999). Trainingtreadmill-A rigorousplan of end-user education
iscritical towhipping ERPsystemsinto shape. PC Week Online, January.

Dailey, A.(1998). SAPR/3: Managingthelifecycle. Gartner Group Sympo-
siunVItxpo 98, 28-30 October, Brisbane Australia.

Davenport, T. E. (1996). Holistic management of megapackagechange: The
case of SAP. Proceedings of the AlS Americas Conference on Infor-
mation Systems, 51a-51c, August 16-18.

Davenport, T. H. (1998). Putting the enterpriseinto the enterprise system.
Harvard BusinessReview, 121-131, July-August.

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



284 Chang & Gable

Davenport, T. H. (2000). Mission Critical: Realizing the Promise of
Enterprise Systems. Boston, MA: Harvard Business School Press.

Davis, J. (1998). Scooping up vanillaERP. Infoworld, 20(47), 23 November,
57.

Escalle, C. X. & Cotteleer, M. J. (1999). Enterprise resource planning,
Technology Note. Harvard Business School . HBS case #9-699-020,
February 11.

Financial Management Strategy. (1994). Financial Management Strategyin
Queensland Gover nment, 1994. Queensland Treasury, Public Docu-
ment.

Financial Management Strategy. (1998). Financial Management Strategy
in Queensland Gover nment, 1998. Queensland Treasury, Public Docu-
ment.

Gable, G. G. (1998). Large package software: A neglected technology.
Journal of Global Information Management, 6(3), 3-4.

Gable, G. G., Scott, J. & Davenport, T. (1998). Cooperative EWSlife-cycle
knowledge management. Proceedingsof the Ninth Australasian Con-
ference on Information Systems, 227-240, 29 September—2 October,
Sydney, Australia.

Gable, G.G., van Den Heever, R., Erlank, S. & Scott, J. (1997a). Large
packaged software: The need for research. Proceedings of the 3rd
Pacific Asia Conferenceon I nfor mation Systems, 381-388. Brisbane,
Australia, 1-5April.

Gable, G.G.,vanDenHeever, R., Erlank, S. & Scott, J. (1997b). Usinglarge

packaged softwareinteaching: Thecaseof SAPR/3. Proceedingsof the
AlSAmericasConference, 15-17. Indianapolis, USA, 15-17 August.

Gadamer, H. G. (1977). Thescopeof hermeneuticreflection. InLinge, D. E.
(Ed.), Philosophical Hermeneutics, 3-104. Berkeley, CA: University of
CaliforniaPress.

Gadamer, H. G. (1985). Thehistoricity of understanding. InMueller-Vollmer,
K. (Ed.), The Hermeneutics Reader: Texts of the German Tradition
from the Enlightenment to the Present, 256-292. New Y ork: Con-
tinuum.

Grover, V., Jeong, S. R., Kettinger, W. J. & Teng, J. T. (1995). The
implementation of business processreengineering. Jour nal of Manage-
ment Information Systems, 12(1), 109-144.

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



Major ERP Life Cycle Implementation, Management and Support Issues 285

Hiquet,B.D.,Kelly, A.F. & Kelly-Levey and Associates. (1998). SAP R/3
Implementation Guide: A Manager’s Guide to Understanding SAP.
USA: MacmillanTechnical Publishing.

Holland, C. & Light, B. (1999). Critical success factors model for ERP
implementation. | EEE Software, May/June, 1630-1636.

Husserl, E. (1985). Thephenomenol ogical theory of meaning and of meaning-
apprehension. InMueller-Vollmer, K. (Ed.), TheHermeneuticsReader :
Texts of the German Tradition from the Enlightenment to the
Present, 165-186. New Y ork: Continuum.

| DC SoftwareResearch. (2000). Enterprise Resource M anagement A pplica-
tion Market Forecast and Analysis, 2000-2004. IDC Software Re-
search, 22326 (June).

Janson, M. A. & Subramanian, A. (1996). Packaged software: Selectionand
implementationpolicies. INFOR, 34(2), 133-151.

Klaus, H.,Rosemann, M. & Gable, G. G. (2000). What isERP?Infor mation
Systems Frontiers, 2(2), 141-162.

Lacity, M. C. & Janson, M. A. (1994). Understanding qualitative data: A
framework of test analysismethods. Jour nal of Management I nforma-
tion Systems, 11(2), 137-160.

Markus, M. L., Axline, S., Petrie, D. & Tanis, C. (2000). Learning from
adopters’ experiences with ERP: Problems encountered and success
achieved. Journal of Information Technology, 15(4), 245-265.

Martin, M. H. (1998). An ERP strategy. Fortune, 137(2), 149-151.

Nelson, R. R. & Cheney, P. H. (1987). Training end users: An exploratory
study. MISQuarterly, 11(4), 547-559.

Niehus, J., Knobel, B., Townley-O’Neill, R., Gable, G. G. & Stewart, G.
(1998). Implementing SAPR/3 at Queensland departmentsof transport
and mainroads: A casestudy. InBaets, W. R. J. (Ed.), Proceedingsof
the 6th European Conference on Information Systems, 1486-1500,
June. Aix-en-Provence, Granada: Euro-Arab Management School.

Parr, A. & Shanks, G. (2000). A model of ERP project implementation.
Journal of Information Technology, 15(4), 289-304.

Piturro, M. (1999). How midsize companies are buying ERP. Journal of
Accountancy, 188(3), 41-48.

PriceWaterhouse. (1995). Information Technology Survey. London: Price
Waterhouse.

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



286 Chang & Gable

Ramm, B. (1970). Protestant Biblical Interpretation. Ann Arbor, MI:
Cushing-Mdloy.

Riet, R., Janssen, W. & Gruitjer, P. (1998). Security moving from database
systemsto ERP systems. Proceeding of 9" I nter national Wor kshop on
Database and Expert Systems Applications DEXA. Vienna, Austria.

Robinson, A. G. & Dilts, D. M. (1999). OR & ERP: A match for the new
millennium?OR/MSToday, 26(3), 30-35.

Rosemann, M. & Wiese, J.(1999). Measuring the performance of ERP
software—A balanced acore card approach. Proceedingsfromthe 10th
Australasian Conference of Information Systems (ACIS). 1-3rd De-
cember, Welington, New Zealand.

Ross, J. W. (1999). Dow corning corporation: Business processes and
information technology. Journal of Information Technology, 14(3),
253-266.

Shtub, A. (1999). Enter prise Resour ce Planning (ERP): The Dynamics of
OperationsMangement (2nded.). TheNetherlands: Kluwer Academic
PublishersGroup.

Somers, M. T. & Nelson, K. (2001). Theimpact of critical successfactors
acrossthestagesof enterpriseresource planningimplementations. Pro-
ceedings of the 34th Hawaii International Conference on System
Sciences, 1-10.

Sumner, M. (2000). Risk factorsin enterprise-wide/ERP projects. Jour nal of
Information Technology, 15(4), 317-328.

Tesch, R. (1991). Softwarefor qualitativeresearchers: Analysisneedsand
program capabilities. InFielding, N. G. and Lee, R. M. (Eds.), Using
Computersin Qualitative Research, 16-37. London: Sage.

Thong,J.Y.L.,Yap,C.S. & Raman, K. S. (1994). Engagement of external
expertiseininformation systemsimplementation. Jour nal of Manage-
ment Information Systems, 11(2), 209-231.

Wilder, C. & Davis, B. (1998). False starts strong finishes. Information
Week, 41-53, 30 November.

Winograd, T. & Flores, F. (1986). Under standing Computers and Cogni-
tion, 143-162. Reading, MA: Addison-Wesley.

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



Major ERP Life Cycle Implementation, Management and Support Issues 287

Ul ul paiods) juellodw ssa| ale asay) Jey) 9dUa1IN2UOD SWOS - # (0T doyay) ul pai0ds) Jueriodw| 810w aJe 3saY] Jeyl 82U 1INdUOD BWOS - @ ‘90UBIIBA JO SISA[RUe U] [9AB] GO 1B 93UaJB4}Ip JURDIJIUBIS - §
J10199s o11gnd ay) ul Aemiapun abueys jo asnesaq arelidoiddeur sem uonuaws|dwi jo Buiwiy| L€ eov .8 eT1e| 8¢ 9r€ 9 9z
1oaloud ayy uo 1oedwi anlrebau e pey senssi eanijod| 8¢ ¢e6'¢ V€ 6TV L€ 00V 9 144
SW490 Jjo Aijeuonounyswos syoe| dvs| »9¢ o9ty ,S€ gov | 9 vIV | § LT
sjuawaiinbai feuolyesado 19aw 03 ajenbapeul st aouewlopad washks| ,E€ 99y  L9€ gp'E se vy | o1 8¢ @
jpuuosiad 103foid Buowe o1yle ylom ur saduaseyial V€  ssv  L.C€ 69% | v 65V | 9 6T | 2
swaisAs Jaylo yiim paresBaiul Apusolyns jousidvs| s€ €Sy LT 06S| €€ L6V | S 9T m
swajqo.d [euoiresado aA|0sal 0) WLISAS ayl ul sabueyd 10} sisanbai 01 aAlsuodsal ag 03 Buljjimun 1o ajgeun sieadde uoljesiuebiof| vz ;09°S 1€ LTE| ze 66V L 12 =
s[eAs| Joluss Je diysiepea| jo yoeq| 0€  L0'S yx4 L0'S TE L0'S 9 44
salousbe usamlaq uoneslunwwod Jood| 8z 0€'s TE T8¥ | o 91ts| 9 14
siodoerep 10 swajqoid pasned pabueyd syuswalinbal yaiym yyim Aousnbai4l ze 99y €T S22 9| 62 L2'S 6 43
11J3UQ SIRINSUS W WO INOYIIM S WA D O JO S0} Paadxad d V'S 40 sisod| 1€ 96'V i LT'9 8¢ 8€'S T €
[2A9] 108foud ay) 1e jpuuosiad Aousabe Aq Alljiqisuodsal/diysioumo jo yoe1| sz v¥'s 9z  ve's| Lz 8€'S 9 4
walsAs d vS ay1 Jo aseyd Juswdo@Asp ay) ‘woly 1 nsai Jo ‘Bunnp asose yeyrsanss|| 9z  Zv¥’'S 2z 8SS| 92z vs| 6 Ve
Silw|| 8|qeuoseal puokaq s1s00 s8ALp A VS 40 Aixeldwod| 2z €es 8T 06G| Sz ISS| T z
pa1j11081 usaq Jou aney sanss| leuonesado pue siolse Joulw jualsisied| zz 6.5 62 00S| ¥Z 8SS| S ST
1IN21}41p uoljeBaluUl SaeWw SWaIsAs Juswuianob jo Alisianldl Tz L6'S 82 £0'S| €z S9'S 9 0z
$1500 Aynisnl jou op syyeuaq uoneswaldwidvs| 6z 22s 6 LS9 | 2z sos| T 4
alenbapeul s| waisAs d vsS ay) Joj poddns Buiobuo| 2T LT°9 € 69 12 9.'S 8 8¢
JoW Jou aiem sjuswalinbal uoireiado eyl Juesw siesn [8A9] [euoiiesado Yiim uolelnsuod joxoe1|l 9T 2Z2'9 0€ S6v | 0Z TES| v 1T
salouabe awos Jo sjuswalinbal ay) spasdxa Je) d vS Jo (1502 a10jaiay) pue) Alixejdwod| €z 6L°S 21 1€9 6T 66°S T 1
S|043u02 pue ubisap waisAs 0} 19adsal yym Ajenailred ‘alenbapeul si uoijeluswnoop weisAs| 8T 219 6T G8'G 8T ¥0'9 € 0T
paure)) Ajprenbapeul e jpuuosied oddns| zt  se9 sz 2z | LT v09| 8 62
wa3sAs ay} Jo asn jo asea ay} pue suoljesado jo Aoua(olyje pue Aoeinaode ay) yoedwi Jeyl sapuanlep reuolreedo| €1 1€9 [4 9v's 9T S0'9 <] YT
SINE 9O 1aWI0) WOl PalJaAu0d elep Ul punoj alomsiolig 8 79 ve 6C'S ST ST9 4 S
walsAs pajuawa|dwiay)y ul siosse Auew 1jo| Bunsa) weishAs aenbapeul] 0T 2Zv'9 0z S9S| vI LT'9 6 €€
anea| 01 ainssaid 19)rew 01anp S||1Ns 4 VS yiimajdoad ureles o13ndiyial oz zo9 o1 8r9| €1 819 € 9
Auew ainided o} pajrey} Jeyy ,dems ABojouyoal, e pajussaidal eyl waisAs e ul Bulinsal ‘sassasold ssauisnqg Buikjiepun ayy Buiubisapas ojul ind 1oy amijool]l 6 €9 TZ €96 2T 6T'9 6 1€
paAjosalun Bulurews sanss| Auew a}1dsap J8AO papuey Sem WaISAS ay) usym papueqgsip sem weal 1afoiday | 1 62°9 ST 209 1T 02'9 6 9
saul|peap uoljejuawa|dw| }33W O} JOPIO Ul PadIjLIoes sem Aifeuonouny walsAs paisanbayd| 6T  +¥0°9 € 289 | ot ¢€€9| 6 Se
QoueURIUIRW WIISAS uo uaping abre| e saoe|d sapeibidn 4 vS jo Aouanbai4| ST GZ'9 1T L7'9 6 vE'9 6 1€
paau Aay) elep 01 sS399€ BuiARY JOU SIBY10 pue SSII%€ YaNnw 00} pajuelB Bulag siasn awos ul Builnsal 4 vS ul utejufew ol }ynaiyip st Aindas| 1T 9g'9 8 659 8 vro| s 8T
36e pueisiepun jou pip [puuosiad uoneluswa|dwi pue 4 vS pueisiapun jou pip jjeis Aousbe - wajqoid e sem siequaw wes) 19afoud Buowe abpa|mouy pareys| S 229 @S 0.9 L v.'9 € 6
abpa|mou asnoy-ul buido@sp ojul Ind 11040 pue seainosal Juadynsull 9 29 oV G109 9 GL'9 € L M
uolreinBijuod waisAs ayl jo uolresiwndo-gns o) pa| saouabe ajdinw ssosoe uoneuswadwi|| 2 S99 T L0L <] 089 9 12 .dL
suoiesado A|/ep [ewiou Ul paidlunodus SAdUBISWNIII JO A1ISISAIP 3U) JBAOD Jou pIp pue arenbapeul sem papiaoid Buiures | T vy, 9T 009 ¥ 10L] € 8 °
d VS ulynoiyip sisyodes buidopredl o 0€L el €99 € 60| S 4
aw uoneluswa|dwi e a|ge|leAe alom syodal palinbal jle 1oN| of 62 L @9 0.9 2z 0T'L [} €1
1In2141p A19A suois1oap ubisep |[esoAo Bubew ‘ajnpow a|Buls e puokaq d vS pueisiapun ajdoad ‘Aue JI ‘maj sueaw 4 vS Jo Alixeldwod| ¢ 882 ¢ 889 T 12°L 6 0€
juey uea N juey uea W |juey ues W|#- W #-S
(s2=N) (TT=N) (9e=N)
leuonesodo o1barens Kouab vy KioBae)d

dno b Jepjoyayess Ag ‘anssi Jofew AQ syue. pue Sa8103s ueaw anssI-gns 'V XIpuaddy

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written

permission of Idea Group Inc. is prohibited.



288 Jones & Price

Chapter XV

Or ganizational
KnowledgeSharingin

ERPImplementation:
L essons from | ndustry

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 isrequired 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
implementationsthan they arein moretraditional ERP implementations.
They must under stand how their tasksfit into theoverall process, and they
must under stand howtheir processfitswith other organizational processes.
Knowledge sharing among or ganizational membersisonecritical pieceof
ERP implementation, yetitischallengingtoachieve. Thereisoftenalarge
gap in knowledge among ERP implementation personnel, and people do
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not easily share what they know. This study presents findings about
organizational knowledge sharing during ERP implementation in three
firms. Data were collected through interviews using a multi-site case
study methodology. Findingsare analyzed in an effort to provide a basis
on which practitioners can more effectively facilitate knowledge sharing
during ERP implementation.

| ntroduction

Enterpriseresourceplanning (ERP) isastrategictool that hel pscompaniesgain
acompetitiveedgeby streamlining businessprocesses, integrating business
units, and providing organizational membersgreater accesstoreal -timeinfor-
mation. Many firmsareusing ERP systemsto cut costs, standardizeoperations,
andleveragecommon processesacrosstheorganization. ERPallowsfirmsto
haveamoreconvergent view of their information by integrating processes
acrossfunctional and divisional linesusing acentralized databaseandinte-
grated setsof softwaremodul es(Scott and Kaindl, 2000; Zheng et al ., 2000).

However, theconvergencethat ERPaffordsat theorganizational level often
resultsin a divergence of the knowledge required at the individual level
(Baskervilleetal.,2000). ERPimposesanew framework ontheorganization
(Robey etal., 2002). It requiresend usersto havebroader knowledgethanis
requiredintheuseof traditional systems. They must understand how their tasks
fitintotheoverall processand how their processfitswith other organizational
processes(Leeand L ee, 2000). Thus, knowledgesharingisonecritical piece
of ERPimplementation. Anorganizationbeginsto buildthefoundationduring
implementation on which end users can understand enough about the ERP
framework torealizeitsbenefits (Robey et al., 2002). Because of thetime
commitmentsand theextensiveknowledgesharing that must takeplaceduring
ERPimplementation, end usersareoften moreinvol vedintheimplementation
than they are in more traditional implementations. In some cases, ERP
implementati onsaremanaged and | ed by end usersand end user managers, and
I T staff servesprimarily astechnical advisors(Jones, 2001). Unfortunately,
thereisusually asignificant gap in knowledgeamong theseimplementation
personnel, and people do not easily sharewhat they know (Constant et al .,
1994; Jarvenpaa and Staples, 2000; Osterloh and Frey, 2000; Soh et al .,
2000).
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Thisstudy wasundertaken to examinehow firmsensurethat organizational
knowl edgeisshared during ERPimplementations. Oneobjectiveistoidentify
facilitatorsof organizational knowledgesharing. Another isto synthesize
findingsintolessonsabout knowledgesharing duringimplementationthat other
firmscanapply intheir own ERPimplementations.

Theor etical Backgr ound

Knowledgesharingin ERPimplementationissomewhat uniquebecause ERP
redefinesjobsand blurstraditional intra-organizational boundaries(L eeand
Lee, 2000). Knowledge must be shared across functional and divisional
boundaries, and theknowledgerequired during ERPimplementationentailsa
wider variety of experiences, perspectives, and abilitiesthantraditional infor-
mation systemsimplementations(Baskervilleetal ., 2000; Robey eta ., 2002).
Knowledgesharingischallenging because much knowledgeisembeddedinto
organizational processes(Davenport, 1998). Theway peopleactually dotheir
jobsisoftendifferent fromtheformal proceduresspecifiedfor eventhe most
routinetasks(Brownand Duguid, 2000). Itisalso challenging becausethere
are gaps between what people do and what they think they do (Brown and
Duguid, 2000). Sometasksare so routine, and people havedonethemfor so
long, that many of thestepsinvolved are subconscious(L eonard and Sensi per,
1998). However, thereisavariety of factorsthat canfacilitate knowledge
sharing during ERPimplementation.

In order to present a coherent and logical view of knowledge sharing, we
identify factorsthat influenceknowl edgesharing that arelinked by acommon
conceptual underpinning, whichallowsindividual sto shareobservationsand
experiencesacrosstraditional boundaries. M ost ERPimplementation activi-
tiescenter around the ERPimplementationteam (Baskervilleet al ., 2000).
ERPimplementationteamstypically consist of organizational membersfroma
variety of functional areasand organizational divisions. Eachteam member
must understand what the others do in order to effectively map processes
duringtheimplementation (Baskervilleetal ., 2000). Team membersmust work
toachievethislevel of understanding. Theknowledgesharing required doesnot
come automatically with team membership; it must be facilitated. Thus,
facilitation of knowledge sharing ontheteamisonefactor examined.
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Theteammust al sointeract with end usersto gather rel evant information about
processesand to keep end usersand user managersinformed about changes
to expect whenthe ERPisimplemented (Robey, Ross, and Boudreau, 2002).
Ideally, thereisanintensiveexchange of knowledge between theteam and
theseusersthat they represent (Baskervilleetal., 2000). | nadequate knowl -
edgesharing betweenthesetwo groupsleadsto unsuccessful implementation
(Soh et al., 2000). One key to asmooth ERP implementation is effective
changemanagement (Andriola, 1999; Harari, 1996). Becauseof thecompl ex-
ity and cost of ERP, it must bevisibly planned and implemented (Hammer,
1990). Oneway to communicate plans, shareknowledgewith end users, and
gather knowledge from end usersisthrough careful change management
(Clement, 1994). Therefore, changemanagement isanother knowledgeshar-
ingfactor examined.

A largepart of changemanagement istraining. Thoseaffected by theimplemen-
tation shouldreceivetrainingto devel op new andimproved skillstodeal with
new challengesbrought about by thechange(Andriola, 1999). Usersmustgain
knowledge about the business rules and processes embedded in the ERP
software (Lee and Lee, 2000). They also must understand theintegrative
nature of ERP in order to use it effectively. ERP requires end users to
understandthat they arenolonger workinginsilos, and whatever they do now
impactssomeoneelse(Welti, 1999). Entiredepartmentsmust beretrained
withthisinmind (Caldwell and Stein, 1998; Al-Mashari and Zairi, 2000).
Trainingontransactionsand ontheintegrative natureof ERPisanother factor
examined.

Most firmshireexternal consultants(integration partners) that know theERP
softwareto hel p them through theimplementation (Soh et al ., 2000). This
involvesknowledge sharing becausetheorganizational implementationteam
seekswaysfor theknow-how and skill spossessed by integration partner staff
(IPS) tobeshared withthem sothat they arenot lost whenthel PSleaves(Al-
Mashari and Zairi, 2000). Thisgoesbeyond written documentationandtraining
manuals. For example, consultants are assigned to work side by sidewith
organi zational team membersso that thememberscanlearn what the consult-
antsknow about the packagethat can not easily bewritten down (Osterlohand
Frey, 2000). Onesourceof failureinERPimplementationisthel PSwhoworks
alone, andfail sto shareknowledgewith organizational members(Welti, 1999).
When the IPS fails to share what they know, the firm often has trouble
supportingtheERPafter they leave. Thus, itisimportant that thefirm capture
asmuchof thel PS sknowledgeaspossi blebeforethey transition of f theteam.
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Transitionof IPSknowledgeisanother knowledgesharingfactor examined.
Insummary, several factorsthat may influenceknowledge sharing areexam-
ined. Thesearefacilitation of knowledge sharing ontheimplementationteam,
changemanagement activities, typeof trainingend usersreceive(i.e., transac-
tional or integrative), and useof formal knowledgetransfer fromintegration
partner staff whenthey leavetheorganization.

Finally, the extent to which afirmisbeginning to alter its core knowledge
competency after SAPimplementationisexamined. Theactive sharing of
organizational members knowledgeislinkedtoafirm’sability toateritscore
knowledge competencies (K ogut and Zander, 1992; Grant, 1996; Hineand
Goul, 1998). Altering knowledge competency invol ves sharing knowledge
acrosstheorganizationinaway that preservesexisting knowledge competen-
ciesand at thesametimeabsorbsnew knowledgethat expandsand strengthens
those competencies (Stein and Vandenbosch, 1996). Aninnovation that
impacts the entire organization and facilitates major changesin afirm’'s
processes, asERP does, providesan opportunity for firmsto dothis(Brown
andVessey, 1999). Evidenceof thisalterationisfoundinfundamental changes
intheway afirm performsitscoreprocesses. ERP benefitsaretheresult of
ongoing effortsto continuously improve processes(Ross, 1999). Atthetime
of datacollection, thesefirmswerestill too early intheir useof ERPto have
realized extensivechange. They were, however, making effortstointegrate
processesandthereby alter coreknowledgecompetency. Thus, changeincore
knowledge competency in this study is assessed as the extent to which
processes were being changed as aresult of ERP, rather than the extent to
whichthey had changed.

M ethodology

Datawerecollected aspart of alarger study usingamultiplecasestudy of firms
inthepetroleumindustry that hadimplemented SAPR/3. Focusingonasingle
package hel ps minimize biasthat might beintroduced into findingsacross
packages. However, becausethefocusisonknowledgesharing, rather thanon
technical aspectsof the packageitself, findings should be generalizableto
implementation of other ERP softwareinother industries. TheClOortoplS
executiveof 10firmsintheindustry werecontacted to determineif they had
implemented or wereimplementing SAP, andif so, whether they would agree
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toparticipateinthestudy. In somecases, adivisionof thefirmwasincluded
rather thanthewhol efirm. Becauseof size, structure, or geographicdispersion,
somefirmshaveconducted completely separateimplementationsindivisions
aroundtheworld, withlittleor nocommunication betweentheimplementation
teams. Inthosecases, thedivision seemedto beamoreappropriatecasesite
than theentire organization. Wecollected datafrom thosethat did agreeto
participate, and that met two other criteria. We eliminated firms that had
implemented only oneor two modul eswith no planstoimplement more. We
alsoeliminated firmsthat had not implemented acrosstheorganization or the
specificdivisioninwhichwewereinterested. Eachfirminthestudy imple-
mented themajor modulesof SAPincluding FI/CO (financial accountingand
controlling), AM (fixed assetsmanagement), PS(project systems), PM (plant
maintenance), SD (salesand distribution), MM (material smanagement), and
PP (production planning). Thesecriteriahel ped to ensurethat the casesites
werecomparable, and that differencesinfindingswerenot dueto the scal e of
implementation.

Inorder tominimizebiasthat theresearchersmight introduceintotheprocess
of analyzing findings, arigorous and structured approach to analysiswas
followed(Yin, 1989). For example, theinterviewer took notesand taped each
interview. Tapesand notesweretranscribed by athird party, reviewed by the
interviewer, and respondentswereaskedfor clarificationon pointsthat seemed
vague or missing. The transcriptions were then summarized, reviewed by
another researcher to hel p ensurethat thetranscriptionsflowed well and made
sense. Finally, the primary contactsineachfirmreviewed summariesto help
ensurethat what wasrecorded represented actual eventsand perceptions. A
casestudy database consi sting of interview notes, documentation provided by
respondents, tablessummarizing findings, and anexact narrativetranscription
of all interviewswereused. Thequestionsfromtheinterview guideareprovided
in Appendix A. A within case analysis was performed where data were
extracted using theinterview questionsasaguideto get aclearer pictureof
knowledgesharingineachfirm. Then, across-caseanalysiswasperformedin
whichknowledge sharing acrossthefirmswascompared.

Becauseof thesizeof theproject teams, interviewing asampl eof key members
wasdeemed more manageabl ethan attempting tointerview eachmember. In
addition, many membershad|eft thefirm, or moved out of theareasinwhich
they had originally worked. Thus, we asked each of thetop I Sexecutivesto
identify key membersof their SAP project teamthat werestill involvedwith
SAPinsomeway, including support and post-implementation processrede-
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sign. Thismethod of identifying respondents has been demonstrated to be
acceptable because professionals in afield have been shown capable of
nominating key respondentsthat haveaconsi stent set of attributesappropriate
for astudy such asthis (Nelson et al., 2000). A series of semi-structured
interviewswereconducted with 8to 10 membersof eachfirm. Thenumber of
intervieweeswaschosen based ontheconcept of theoretical saturation, where
“incremental learningisminimal becausetheresearchersare observing phe-
nomena seen before” (Eisenhardt, 1989, p. 545). In these interviews, the
researchersoften heard the same exampl esfrom most of therespondentsina
siteregardlessof functional background, whenthey cameontheteam, or their
jobat thetimeof theinterview. Inaddition, therespondentsoften usedthesame
phrasesto expresstheir perceptions. Thiswastrueof respondentswhowere
not located at the samephysical locationsat asiteor whowerenot all onthe
teamat thesametime. Thus, it wasdeemed that additional interviewswould not
yieldsignificantly differentinsghts. For example, al therespondentsat USWhole
usedthephrase*” psychological effort” whenreferringto how they approached
the project. They indicated one guiding tenant of their project wasthat the
implementationwasasmuch a“psychological effort asatechnical effort.” In
another exampl e, thephrase*” theaccountantsalwayscleaned up after every-
one” cameupinmostinterviewsat each casesite.

Theinterviewslasted between oneand two hourseach over aperiod of seven
monthsbetween July 2000 and February 2001. Each personwasinterviewed
oncein personfor onetotwo hours, and then wascontacted by e-mail or by
telephonefor additional informationor clarification. Inadditiontotheface-to-
faceinterviews, theresearchersal so preceded andfollowed up theinterviews
withe-mail andtel ephonecallsfor backgroundinformation, clarification, and
pointsnot coveredintheinterviews.

Respondentsincluded bothinformation systemsstaff and business/functional
staff. Somehad been on theteam from the beginning, whileothersjoined at
variouspointsintheproject. These peoplerepresented avariety of perspec-
tiveson SAP, including somewhowerepleasedwithit, somewho hatedit, and
otherswhowereindifferent. They alsorepresentedavariety of levelsinthefirm
ranging from CIO and/or project manager to lower level employees, and
included peoplefrom suchfunctional areasasaccounting, purchasing, refiner-
ies, salesand distribution, and avariety of engineering functions(Table1).
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Profile of Companies

USWholeistheU.S. division of oneof theworld’ sleading oil companies. It
includesupstream (exploration & production), downstream (marketing, refin-
ing, andtransportation), and chemical segments. Thefirmhasexplorationand
productioninterestsin many countries, withalargeconcentrationintheU.S,,
andit marketsitsproductsworldwide. USWholeperformed five SAPimple-
mentationsfor each of itsmajor businessunits, includingasmall pilot test site,
and corporate headquarters. It began its SAP project in early 1995, and
completeditsfirstimplementationin March 1996. Thefinal twoimplementa-
tionswerecompleted simultaneously inJuly 1998. Thereare approxi mately
15,000 SAPusersinUSWhole.

E& PistheNorth Americanexplorationand productiondivisionof aninterna-
tional petroleum company that hasannual revenuesinexcessof US$90billion.
Thisparticular divisionisengagedintheexplorationand production of crude
oil and natural gasworldwide, and accountsfor approximately US$6.8billion
of thecorporation’ srevenue. Although SAPhasbeenimplementedinvarious
unitsof the parent company throughout theworld, each project hasbeen a
separateactivity fromall theothers. Theteams, scope, budget, and timelines
have been managed separately, and SA P hasbeen designed and configured

Table 1. Profile of respondents.

Company SAP Team Rolefor each respondent (1 respondent per line)

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

(Multipleroles | IT team leader; applications development lead; general leadership with 3 others of Chemical & Downstream

for many implementations Managed configuration & upgrades throughout the company

members) Project manager
Project manager

E&P Service delivery manager; Managed 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 data to SAP
Leader for transition from development to support

Site implementation manager

Chemicals Logistics team leader

Team leader of all financia 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

Manager of the support group

Co-project manager

Co-project manager
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Table 2. Corporate profile.

Corporate Revenue Began SAP | Implementation Number of Users
Identity (US. 9 Date

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

differently for each, with very little or no collaboration among the units.
Therefore, focusingonly on E& P’ sapplicationinthisfirm seemstoprovidea
unit of analysisthat iscomparableto that in the other sites. E& P beganits
project in 1996, using abig bang implementation where all moduleswere
implemented at onetime, and finished theimplementationinmid-1998, for
approximately 3,000 users.

Chemical sisthechemical divisionof aninternational petroleumcompany with
annual revenues of approximately US$16 billion. Chemicalsaccountsfor
approximately one-fourth of itsparent company’ srevenue, with annual rev-
enuesof approximately US$4 billion. Itisal eading chemica manufacturer with
interestsinbasicchemicals, vinyls, petrochemical s, and specialty products. Its
productsarelargely commodity innature, inthat they areequivalent to products
manufactured by othersand aregenerally availableinthemarketplace. They
areproduced and soldinlargevolumes, primarily toindustrial customersfor
useasraw materials. ChemicalsbeganitsSAPprojectinlate 1996, withthe
first of nineimplementationsin January 1998. Theimplementationsoccurred
approximately every twotothreemonthsuntil all implementationswerefinished
in December 1999. Thereareapproximately 5,000 SAPusersin Chemicals.
A summary of profilesisprovidedin Table2.

Data Analysis

Inthesectionsthat follow isadescription of knowledgesharingfactorsineach
firm, includingfacilitation of knowledge sharing ontheteam, changemanage-
ment/training, andtransition of |PSknowledge. Theextenttowhichfirmshad
changed or were beginning to change their core knowledge competencies
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Table 3a. Summary of facilitation of knowledge sharing on the team.

Company Facilitation of knowledge sharing on the team
USWhole deemphasized titles, rank, and seniority on the team;

emphasis on codifying how things worked and comparing written descriptions
E&P lots of socialization after work;

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

some tension between I T and integration partner yet subsided as the project
required heavy time and energy commitments;

proactively sought waysto minimize the impact of the tension
Chemicals team organized by process;

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

involved avariety of key users early in the processto ensure that they gathered
knowledge from the right people

through changesin processesasaresult of the SAPimplementationisalso
discussed. A summary of pointscoveredisprovidedin Tables3a, 3b, and 3c.
Table3aprovidesasummary of facilitation of knowledgesharing ontheteam.
Table3bprovidesasummary of changemanagement andtrainingactivities,and
|PSknowledgetransitionactivities. Table3c providesasummary of changes
incoreknowledgecompetency.

USWhole

Facilitation of Knowledge Sharing on the Team

Teamsat USWholehad anegativeconnotation prior tothe SAP project. They
wereoften used asdumping groundsfor weak employees. Thiswasamajor
obstacleto overcomeinfacilitating knowledgesharing onthe SAP implemen-
tationteam. Top management strongly supported SA P, sothe project manag-
ers were able to ask for and get the “best people in most cases’ for the
implementationteam. They sent peopleback totheir unitsif they didnot work
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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 I dentified power users | Worked with IPSthroughout
with end usersabout among end usersto theproject;
how SAP would train;
changetheir jobs; Documented lessons learned
Power usershelped at the end of each go-live;
Identified end usersto | train other users,
be change agents Used no formal transfer
within the units, Focused largely on processat theend
transactions
Relied on change
agents to Limited focuson
communicate aswell integration
E&P Team went to change I dentified power users | Used formal transfer process
management training; | among end usersto with checklistson how to
train; configure and on which
Followed a change thingstriggered what;
management strategy; Power usershelped
train other users; Trandferred knowledge from
Focused on IPSto 3rd party consultant,
communicating project | Focused largely on then from that consultant to
statustothe company; | transactions E& P support team
Madesureend users Limited focus on
who werenot directly integration
part of theteam had
input into the project
Chemicals Focused on helping I dentified power users | Built knowledgetransfer into
end users understand among end usersto the contract with the I PS;
how their jobswould | traim: Fooused on how they solved
changeafter SAP Power usershelped 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 morereponsbility
transactions so they could learn what the
integration partner knew
out. Thus, they put together team members that had reasonably good

knowledgeabout their own processes. USWhol efacilitated knowledgesharing
ontheteam by eliminating seniority and functional distinctions. For example,
senior peopleworked alongsidehourly workersontheteam, andif thelower
level employees had an ideaor wanted to try something, the senior people
listened tothem, and in some casestook directionfromthem. Asoneperson
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Table 3c. Summary of changes in core knowledge competency.

Company Changes
USWhole Gradually diminating silo behavior;

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

Adaptation across the firm seems to be occurring; “it'snot like | do ajob anymore, but | performa
step in aprocess’
E&P Slowly moving away from silo behavior;

People are beginning to understand the integration points better, particularly in the financias ares;
Adaptation limited by corporate budget cuts unrelated to SAP,
Are gill inthe learning cycle, but changes are ongoing

. Mgjority of Chemicals units have embraced the concept of common processes, particularly in
Chemicals o .
financials and purchasing;

Have completed development of acommon master filefor parts, and units are designing
purchasing around families of parts;

Processesin genera are now more well defined and better understood across functions within and
across divisons

said, beforethisproject “ alower level personwouldn’ t say what they thought
infront of amoresenior person. But withtheshared goal of getting theproject
donequickly, they did.” Lower level peopleal so challenged senior peopleif
they didn’t agree or thought there was a better way of doing something.
USWhole provided a structure to the team that allowed people to share
knowledge openly and freely. This helped to resol ve conflicts and to map
processesto SAPeffectively.

Asoneperson said, “the bad thing wasto have an ideaand not expressit.”
USWholealsorelied heavily on codifying knowledge, and writing down how
processesworked. For example, “ If someonesaidwecan’tdoitthisway, we
said, ‘Why can’tyou?lsitreally uniqgue? We' dgetthemtolistwhat they do
and to look at what others have listed, and identify the commonalities.”
USWhol e used several approachestofacilitating knowledge sharing onthe
team, including codifying knowledge, structuringtheteamtoremovebarriers
toknowledgesharing, and proactively seekingto overcomethestigmaasso-
ciatedwithteams.
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Change Management/Training

USWholehad astrong change management team from the beginning of the
project tocommuni catewith therest of the organi zation about proj ect status,
issues, ideas, managing expectations, andtraining. Asonesaid, “1t’ sall about
changemanagement. That’ sthenameof thegame.” Another personindicated
that “wehadto break down cultural barriers(tocommon processes) through
communication.” Theteam sharedtheir knowledgeabout SAPwiththeusers
inorder todo so. They used several verbal and written communi cation means
toreachusersat all levelsof theorganization. Thechangemanagement team
hel ped usersand managersunderstand how SAPwoul dimpact them, gathered
feedback on user perceptions, concerns, and issues, and hel ped overcome
resistanceto change.

USWholeused apower user concept for trainingusers. They identified users
ineach of thebusinessunitsthat wereinfluential intheir unitsand that were
interested in SAP, and trained them extensively in how to do transaction
processing aswell asinhow processeswere changing and beingintegrated.
However, therewasmoreemphasisonthe‘ how-to’ than on processchanges.
Userslargely learnedthelatter onthejob asthey begantousethesystem. As
power usersshared their knowledgewith other users, knowledgeabout how
to use SAP began to permeate the organization. However, this was more
difficult in some streams than in others. For example, one unit had old
technology, andwent from* 1960’ stechnol ogy to 1990’ stechnology inonefell
swoop. Some had never used amouse before, and one guy wasmoving his
mouseover thescreentochooseanicon.” Thus, it washarder for themtolearn
how to usethenew system even at themost basiclevel.

Transition of IPS Knowledge

Because of the sheer size of the project, USWhole had several integration
partners. They didnot useaformal knowledgetransfer processwhen | PS|eft,
but they did document how to configureand performall major activities, and
they documented | essonslearned with eachimplementation. USWholepeople
worked with each integration partner throughout the project so that the
knowledgetransfer took placeover time. Inaddition, althoughintegration
partnersmay havebeendifferent for each businessunit, the coreteamfrom
USWholewasthesamethroughout. Thus, knowledgegai nedinoneimplemen-
tationwasnot lost, but rather, wasenhanced asthe project progressed.
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Changes in Core Knowledge Competency

Team membersgal ned knowledgeabout theorganizationasaresult of SAPas
they learned about the*linkagesand inefficienciesbetween processes.” How-
ever, the organization has had mixed results in altering core knowledge
competenciesto changetheway they perform processes. “ Different streams
haveadapted differently.” Thedownstream operationsarethemost complex
todoin SAP, andthisstream had experienced theleast changeinthepast. In
thebeginning, it had thegreatest difficulty inadaptingtointegrated, common
processes. “Downstream adapted very poorly early on.” The chemicals
divisionwasused to changebecauseit operatesinan“acquisitionandtrade
environment.” Italsowasrunning SAPR/2, soitwasmorefamiliar withthe
integrated 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
changesmorereadily. Thus, USWholehasexperienced mixedresultsinits
effortsto alter core knowledge competencies, but is continually working
toward change.

One explanation for thisisthat USWhole did not recognize early enough
differencesinthestreams’ abilitiestoadapt to change. Their changemanage-
ment approachwasnot tail ored to each stream, and eventhoughthey received
feedback fromeach, if astreamwasresistant, it may not have shared enough
of what it knew so that the team could make the transition more effective.
Although USWholeworked hard, to ensureeffectiveknowledgesharing took
placeontheteam, itseffortsto ensureknowledge sharing betweentheteamand
therest of theorgani zation may not have been strong enough toimpact change
N coreprocesses.

E&P

Facilitation of Knowledge Sharing on the Team

E& P used informal team building activitiesto help solidify team member
relationshipsin an effort to foster knowledge sharing. Team membersfre-
guently socializedtogether after work, and at theend of mgjor milestones, the
company treated theentireteamat variousdinners, parties, and other outings.
Theteamwasal so solidified becauseteammembers* knew thelegacy systems
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onthebusinessandtechnical side, andthey werehighly capableand credible
intheir areas.” They viewed each other asexpertsintheir areas, andthus, were
willingtolistentoandlearnfromeachother.

However, E& P had a somewhat unique obstacle to knowledge sharing to
overcomeinitsimplementation. Theinformationtechnology (IT) divisonof the
parent company ismanaged asaseparate company, and must contract with
E& P and in competition with other outsourcing vendorsfor jobs. The IT
company bidto betheintegration partner onthe SAP project, yet the E& P
projectleader choseanother firmtobetheprimary integration partner because
it had more experience with SAP. However, the IT staff had extensive
knowledge about and experience with the E& P legacy systems that SAP
replaced. In somecases, thel T staff had asmuch or more knowledge about
how processesworkedthanthe E& Pbusi nessunit employees. Thus, they were
selected to be part of the SAPteamin order not tolosetheir knowledge. At
first, therewassometension between | T staff and thel PSbecausethel T staff
felt that they should have been chosen asthe primary integration partner.
However, therewasastrong corporate cultureof workinginteams, thusthis
tensionwasminimized, and team membersfocused primarily onthecommon
purposeof compl eting the project rather than onthemselves. Inaddition, as
new peoplecameontheteam throughout the project, they werenot aware of
theearliertension, whichalsohelpedtodissipateit. Asonesaid“ wedidn’' thave
timetodraw linesinthesand. Wewereconcerned with meeting deadlines, and
weall hadthe samegoal —making SAPwork.”

Change Management/Training

E& Phadachangemanagement teamin placewhoseresponsi bility wasto make
surethat current proj ect statuswascommunicated to all company employees,
andtomakesurethat peoplenot directly tiedtothe project felt likethey also
had someownership. Therewasparticular emphasi sonthiscommunication
because* our experienceontheselargeimplementationshasavery checkered
past.” E& Phadimplemented“fairly well conceived” largesystemsinthepast
wherethe change management peopledid not handlethechangewell. Asa
result, organizational membersdid not likethe systems, and sometimesthe
systemswereperceived asbecoming the*butt of alot of jokes.” Thus, senior
management placed ahigh priority on managing changeinthe SAPproject, and
alargepieceof thebudget wasdevotedtoit. Thechange management team
went through change management trai ning classes, and theintegrati on partner
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“broughtinavery strong changemanagement plan.” The* changemanagement
piece was very mature, very well thought out, very strong.” The change
management team handled all communication, using avariety of writtenand
verbal communicationtechniquesranging frome-mail totownhall meetings.
“Wegot somegoodinput (through thiscommunication) that hel ped usrestore
somethingsthat may have causedtroublelater on.”

Trainingwasdoneusingthepower user concept . Theemphasisintrainingwas
more on how to perform transaction processing than on the way processes
were changing or the integrative nature of processes. The project budget
providedfor thelatter aspect of training after implementationtogivetheusers
achanceto first understand how to use the system for basic transactions.
However, thebudget for all training at E& P, not just SAP, wascut, and they
did not get to do as much of that as they wanted. This hurt the change
management team’ sability to shareknowledgewiththeorganization. Onesite
wasableto do moretraining becausethey had someadditional resourcesthat
they could use. Eventhough*itwasn’t muchmoretraining, youcanreally see
thedifferencein how much better they areabletotakeadvantage of SAPthan
other locationsare.”

Transition of IPS Knowledge

When it came time to transition the I PS off the team, the original tension
regarding choice of partner began to resurface. Although most of theteam
membershad either gotten past it or wereunawareof it throughout theproj ect,
theproject manager still had reservationsabout thefirm’ sinternal I T capabili-
tiesto support SAP after implementation. Hewanted to hiretheintegration
partner to continueworkingwiththefirmindefinitely asthe SA Psupport team,
eventhoughthiswasamoreexpens velongrunoption. Becauseof theexpense
andthetensionthedecision created, senior management overrodetheproject
manager’ sdecision and hired the I T division to do long-term support. To
ensurethat thetransitionwassmooth, they removed the project manager from
theproject andtransferred himlaterally to another part of theorgani zationthat
had nothing to do with SAP. They appointed an experienced, senior IT
manager to overseethetransition of knowledgefromtheintegration partner to
theteam, and to manage the establishment of the support team. Thiswasa
strong, proactiveattempt to overcomean obstacl ethat could have negatively
impactedtherest of theproject.

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



304 Jones & Price

Another choi cethat hel ped minimizeeffectsof thissituationisthat E& Phired
another consulting firmwithexperiencein SAPtohelptransitionthel PSoff the
teamand ensurethat their knowledgewasnot | ost to E& P. Becausethesupport
team membershad worked throughout the SAP project, they already under-
stood theprocessesquitewell, but weremissing technical informationsuchas
how to configureparticul ar processes, or wheretolook for certaintechnical or
operational information. Theintegration partner transferred their knowledgeto
thethird-party consultant, and then thethird-party consultant transferred that
knowledgetotheE& Psupportteam. Intheir knowledgetransfer model, “itwas
transferring SAPknowledgefrom one SA Pexperienced grouptoanother SAP
experienced group, thenthat group transitioned theknowledgeto usinaway
wecould understand.” Whilesomeknowledgewassurely | ost because of the
varying perceptions, experiences, and communication barriersinvolvedin
getting second-hand or third-hand knowledge, thismay havebeenthebest way
E& Pcouldgainintegration partner knowledge, giventhesituationinwhichthey
wereworking. Thus, E& Ptook strong stepsto minimizeknowledgelosswhen
it recognized apotential problemwithknowledgesharing.

Changes in Core Knowledge Competency

Theextenttowhich E& Phasintegrated theresultsof itsknowledgesharingto
alter coreknowledgeand processesissomewhat lackinginconsistency. One
personindicatedthat for alongtime* peopledidn’treally try toexploit SAP,
they justtriedtogettheir jobsdone.” However, several monthsafter implemen-
tationthat beganto change. The support teamis* getting morerequestsfrom
people looking at how to use SAP to change the business.” Part of that is
because budget cuts and layoffs that occurred about the time SAP was
implemented (not SAP related), created a strain on employee’ stime and
motivationtolearn something new. Thepressureonthebudget haseased, yet
the emphasis on cost cutting remains. Thus, end users have renewed their
effortstofind opportunitiestorunthebusinessmorecost effectively. They are
asking the SAPsupport team questionsabout how toidentify and make use of
theseopportunitiesin SAP. They haveal so begunto understand that what they
do in their process now affects someone else in another process, and are
looking for waysto take advantage of that. The SAP support team continues
toencouragepeopletoexploit SAPopportunities. E& Phascontinued sharing
knowledge and seeking waysto exploit old certainties and exploring new
possibilitieslong after implementation. Thus, changestothecoreknowledge
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competency areongoing. Usersarenow trying to use SAPto changetheway
they perform processes and are thus beginning to alter core knowledge
competencies. Oneexplanationfor thismay betheeffortsE& Pmadethrough-
out theimplementationtofacilitateknowledgesharingontheteamandwiththe
rest of the organization. Theseknowledge sharing efforts hel ped makethe
organizationready tofacilitatechangein processes, and that readinesslasted
through corporatebudget cuts.

Chemicals

Facilitation of Knowledge Sharing on the Team

Chemicals' project manager saidthat “ oneof thethingsl alwaystell my folks
isthat SAPisateam sport. If youdon't play asateam, youcan’twin.” One
of thethingsin placetodiscourageindividual hoarding of knowledgewasthat
each member of theteam received thesame bonusat theend of animplemen-
tationregardlessof rank intheorganization, and thebonuswasbased onthe
quality of thework, and how well theimplementation deadlinesweremet. Thus,
there was incentive for each member to work with othersto accomplish a
commongoal. “Wehad afoxholementality” whereby team memberswere
united around acommon cause.

The team was al so organized by process, rather than by function or SAP
modul e, tofacilitate knowledge sharing. Chemicalsbuilt overlap between
modul esand functionsinto the project, and oftentwo or moregroupsworked
together onaparticular piece. For example, logisticsisinthe SD (salesand
distribution) modul e, but Chemical sbrokeit out and had asubteam managethe
logisticsprocessseparatel y fromthesal esand distribution people. Much of that
datawasalsointheorder-to-cash processperformed by the customer service
area. Thus, thelogistics group had to work closely with the order-to-cash
grouptomakesurethat thelogisticspiecesfit. They alsodid cross-teamtraining
to hel p ensurethat peopleworking on one piece understood how their piece
impacted others. Although thisapproach required moreeffort in many cases
thanamodul e-oriented approach they believedthat “ if you get too module
oriented, you get toofocused onthemodul esyou’ reworkingon,” andlosesight
of thebig picture, whichistheprocesses. Thus, the SAPteamwasorganized
tofocusonthetransfer of knowledgeacrossfunctions, processes, and units,
andto eliminatesilo behavior withintheteam and between theteamand the
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organization. Althoughthey did not useformal team-buildingactivities, “ every-
oneontheteamhadtorely oneveryoneelse,” becauseno onepersonor group
knew all thethingsittook to dothe project.

The SAP team also decided to bring the key end users across plants into
implementation planning meetingswhereeach team gaveabasic overview of
how each processwouldwork in SAP, whichincluded SAPterminology and
basic concepts. They went through an exhaustive set of detailed questions
about how processesworked and how they did their jobs. They built these
guestionsover time, based ontheintegration partner’ sexperience, and onwhat
they learned with eachimplementation. Thus, by thelast few implementations,
they had devel oped aset of questionsthat all owed themto cover almost every
conceivable part of the business processes. “We' dtalk about the prosand
consof each decisiontheseplant peoplemade. Andwe’ dtry to make people
understandwhat it actually meant, and document thedecision. We' ddistribute
minutes of the meeting and have peopleeither agree or not withwhat we'd
decided on.” Thisallowed the business peoplein multiple plantsto share
knowledge and makedecisionsabout common processesacrosstheplants. As
aresult, therewasmoreuniformity of processesacrossplants, andtherewas
abetter understanding of how to handleexceptionsor thingsthat had tradition-
ally been‘workarounds’ inthelegacy system. “Wehad someconsultantswho
said our method was non-standard and shouldn’ t be used, but it worked well
forus.”

Change Management/Training

Chemicals had a very strong change management process in place, and
although they had a formal team in place for this, much of the change
management wasanoverall SAPteamresponsibility rather thanthat of just one
subgroup. “Wehad never worked so hard on cultural readiness,” oneperson
said. “Weworkedreally hard on communications,” through email, memos,
‘lunchandlearns,” andtelevision monitorswithananimated video presentation
that ran continually inthe cafeteriasin plants. Theon-siteplanning meetings
were also viewed as an important part of change management. “We had
decisionmakersfromevery functional groupintheplantsineachdesignand
implementation,” whichwent alongway towardthecultural readinessonwhich
change management wasfocused.

Althoughtherewassomeuse of the power user concept for training, theteam
memberswhoimplemented al sotrained theusersonsiteduring theimplemen-
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tationusing material sthechange management group had devel oped. Training
involvedthetransactional based skillsand a“heavy focusontheintegration
points’ to hel p peopleunderstand“ wherethey fitinthechain of eventsand 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, yetwhenthey realizedthat “if weweregoingtoget thewins
wehoped werethere, it waspredicated on everybody doingtheirjob.” Thus,
thetraining role changed considerably. “We spent more time and money
aroundtraining thanweoriginally planned, and wehad planned totrainmuch
heavier thanwehadinany previoussystem.”

Transition of IPS Knowledge

Chemicalsbuilt knowledge sharing into their contract withtheintegration
partner. Team membersfocused both on how the partner sol ved problemsand
onwherethey |looked for answers. Thisprovided themwithnot only “ how-to”
knowledge, but also with moreexperiential knowledge about how to solve
problems. Another way that Chemical sensured knowledgesharingwithits
integration partner isthat team memberstook on moreresponsibility asthe
implementation progressed so they couldlearnwhat theintegration partner
knew, and so they could devel op shared SAPexperienceswiththepartner.

Changes in Core Knowledge Competency

Chemical shasmadesubstantial progresstowardintegratingwhat it hadlearned
throughtheknowledgesharinginthe SAPprojectintoitscoreknowledge, and
its processes have begun to change. “ A lot more people are aware of the
integration and dependencies among processes....Our business processes
havebecomemuch morewel l-defined and understood.” They arebeginningto
seesubstantial financial savingsfromleveraging common processesacross
units. For example, the purchasing processisnow uniformthroughout all the
plants, and Chemical shasnegotiated better priceson partsby buyingthesame
partfor all plantsthroughfewer suppliers. Todothis, theplantshadtowork
together to changetheir nomenclaturefor partsto createacommonmaster file
of partsacrossplants, whichwasamajor hurdleto crossbecause of thevast
number of partsinvolved. Chemical shiredaconsulting firmthat had experience
withthistypeof task to helpthem. Thefirm now hasauniformon-linecatal og
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of partsand vendors. Buyersarenow called allianceownerswho “ negotiate
contracts, approvechangesfromvendors, and monitor thebusinessflow with
thevendors’ acrossChemical sfor aparticular family of partsrather than buying
all thepartsfor agiven plant. “We'restill not over thehump on all of these
(standards). Theprocessworks, but there’ sroomfor improvement.”

One explanation for thisisthe strong knowledge sharing facilitators that
Chemicalsbuilt throughout theimplementation. It beganfrom aprocessfocus
in which functional boundaries were removed, and team membersfrom a
variety of processes had to work together and sharetheir knowledge. This
processfocusal so engaged end usersfrom acrossthe organizationto ensure
that their knowl edgeabout processeswasincorporatedinto theimplementa-
tion. Inaddition, usersthat werenot directly involvedintheimplementation
weretrained not only on transactions, but al so on theintegrative nature of
performing processesin ERP. Based on thisevidence, Chemicalshad the
strongest knowledge sharing duringimplementation and seemsto havebeen
abletomovemorequickly thantheother twofirmsinaltering coreknowledge
competenciesthrough changing theway they perform processes.

L essons L ear ned

Thefirmsthat havehad successwith knowledge sharing during theimplemen-
tation processare making great stridestoward taking advantage of ERPto
changetheway they performkey processes. Althoughitistooearly for these
companiestohaverealized substantial benefits, they havemechanismsinplace
that put themwell ontheroadto doing so. They haveformed cross-functional,
cross-unit networksof employeesto alter core knowledge competencieshby
standardizing nomenclature, leveraging common processes, andeliminatingsilo
behavior between units. These networks have arisen out of the knowledge
sharing that took place during theimplementati on project among team mem-
bers, other organizational members, andintegration partners. Thus, thereare
several valuablelessonsfromthesefindings(see Table4for asummary).

Onelessonlearnedisthat whenfirmsstart toimplement an ERP, they should
identify organizational facilitatorsof and obstaclesto knowledgesharing, and
proactively seek to overcomethe obstacles. For example, team membersat
E& Precognized apotential probleminthetens on betweentwo organizational
units, and madeaconsciousdecisionto minimizeit, thussuccessfully ensuring

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



Organizational Knowledge Sharing in ERP Implementation 309

it wasnot passed onto new team members. Oneof Chemicals goalswasto
engagealargenumber of theappropriateend usersintheimplementationto
ensurethat they capturedtheright knowledge. Chemical sand USWholeboth
workedto overcometraditional barriersto knowledge sharing such asrank,
seniority, titles, and physical workspace. Barriersor obstaclesthat afirmhas
hadinthepast onlargescal eprojectswill not disappear by themselves, and
ignoring theminan ERP project may magnify them. Thesefirmstook actions
that weredifferentfrom, if not counter to, organizational normsand patternsin
order to ensure that the ERP implementation could successfully integrate
processesand eliminatesilos.

Lessontwoisthat firmsshouldfocusonintegrationfromthebeginning of the
ERP project. Because ERPrequiresintegration of processesintheend, the
transitionfromsilosiseasier if theentireimplementation effortisbuilt around
thisintegration. Implementing by modulemay feel morenatural becauseit’s
how organizational membersareusedtoworking. However, it only prolongs
theinevitablechangetointegrated processesnecessary torealizesignificant
ERPbenefits. For example, Chemical ssought to overcomethedivisionsamong
functional areas and business unitsfrom the very beginning of its project.
Chemicals employeeswereeducated about integration of processesfromthe
beginning of theproj ect becausethey wereinvolvedinintegrated groupsasthey
worked withthe SAPteam to map out processesand asthey weretrainedto
use SAP. Furthermore, thefirmsthat primarily focused on“how-to” training
said that they regret not having realized the importance of focusing on
integration pointswithusersearlier.

Lesson three isthat firms should learn from the past and not be afraid to
acknowledgeprior project weaknessesor failures. For example, E& Precog-
nizedthat it had not been good at change management in the past, and took
stepsto correct thisweakness. USWhol erecognized that itsmanagement of
teamsinthepast wasnot good, andtook deliberatestepsto build astrong SAP
team.

L essonfour isthat firmsshoul d focuson knowledge sharing both ontheteam
and withtherest of the organization. For example, USWholemay not have
recognized the differencesin the ability of its streamsto adapt to changes
brought about by SAP early enough because it did not tailor its change
management activitiestothedifferent streams. Asaresult, different streams
adapted differently, and theteam had to work harder with somethan othersto
beginto affect changein processes. Ontheother hand, E& Pand Chemicals
worked hardtofacilitateknowledgesharingamongall relevant stakehol dersin
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Table 4: Summary of lessons learned.

Identify and eliminate obstacles to 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
Focus on 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
e.g., acknowledge prior project weaknesses and look for ways to do better;
recognize prior strengths and build on those

their implementations. Both organizationshave begunto changecorepro-
cessesand alter coreknowledge competencies.

Thus, thefindingsfromthisstudy provideseveral lessonsfirmsmay applyin
their own ERPimplementations. Evenfirmsthat al ready haveimplementations
inprogressor that arestrugglingtomake ERPwork after theinitial implemen-
tation can apply these lessonsto their own situations. ERP isalong term
solution, and onceimplemented, itisdifficult, if notimpossible, togoback to
theway thingswereprior to ERP. Thus, itisnever toolatetolook at other firms
successstoriestofind what we canlearnfromthem.

Limitations of the Study and Directions
for Future Research

Onelimitation of the study isthat only oneindustry and one package was
examined. Althoughthishel pstominimizebiasthat couldbeintroduced across
industriesand packages, thereisatrade-of f betweengeneralizability of findings
and minimizing bias. Minimizing biashel pseliminatemany factorsthat might
confoundtheresultsand providesacl earer view of thephenomenon of interest.
Sel ection of appropriate casesitescontrolsextraneousvariation and hel ps
definethelimitsfor generalizing findings (Eisenhardt, 1989). If consistent
resultsarefound acrosssimilar casesites, then wecan besurer that thetheory
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that ledtothecasestudy originally will also helpidentify other casestowhich
resultsareanalytically generalizable(Eisenhardt, 1989; Yin, 1989). However,
usingoneindustry ignoresdifficultiesor challengesinimplementationthat may
beuniquetoagivenindustry. Oneavenuefor futureresearchistoexamine
these constructs in this study across industries and using different ERP
packagesto determinewhether industry or packagemediatethefindingsinthis
study.

Another limitationisthenumber of respondentsinterviewed. Although many of
the same phraseswere heard from respondents, indicating that theoretical
saturation had beenreached, onedirectionfor futureresearchistoexaminethe
phenomenaof interest inthisstudy usingalarger ssmplesizeinorder tobemore
surethat theresponsesobtainedinthisstudy do represent the broader views
and perceptionsof theproject team. Inaddition, theunit of analysisinthisstudy
isrestricted totheimplementationteam. Although most knowledgesharing
during theimplementation revolved around thisteam, futureresearch that
explorestheperceptionsof other organizational membersor of theintegration
partner staff could beuseful. Oneavenuefor thisfutureresearchistocompare
responsesto determinewhether knowledge sharingisperceived differently
betweentheteam, other organizational members, and theintegration partner
staff.

Contributions of the Study

Thisstudy contributesto what is known about knowledge sharing in ERP
implementationsinsevera ways. First, itidentifies, categorizes, and discusses
several factorsthat facilitate knowl edge sharing during ERPimplementation.
Second, it links knowledge sharing to attemptsto change core knowledge
competencies. Third, it providesseveral lessonsfor practitionersthat they can
useintheir own ERPimplementations. Practitionersengagedin ERPimplemen-
tation can usethesefindingsboth to determinewhat may work best for them
andtoidentify their ownfacilitatorsof knowledgesharing. Fourth, thisstudy
providesdirectionsfor futureresearch by identifyinglimitationsof thecurrent
study and suggesting waysthat futureresearch could examinethoselimitations
tofurther extend what weknow about knowledge sharingin ERPimplemen-
tation.
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Appendix A: Semi-structured Interview
Guide

Team vs. Individual Efforts

1. Doyouusuallyworkonaprojectteamor doyouprimarily work aloneon
projects?

2.  Doyouthink youaremorerewardedforindividual activitiesor for work
onteams? How important isproject teamwork to your company?

3. Areteamsprimarily madeup of peoplefromthesamefunctional areasor
fromacrossfunctions?

4. How wouldyoudescribethecultureof thefirm?

Process vs. Product (Deadline) Orientation

1. Howmuchfocuswasthereonmeeting deadlinesandfinishingtheproject
under budget?

2.  Howwell weredeadlinesmet?
3.  Whendeadlinesweren’t met, what wasthereason?
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How didyour teamdeterminewhether thegoal swerevalid and being met?

How did your team | earn about opportunities SAP could provideyour
firm?

Doyouthink thislearning processoccurred throughout theimplementa-
tion?

Organizational Knowledge Sharing During the Project

Hw DR

10.
11.
12.

13.

14.

How werethe SAP project team members sel ected?
How weredifferencesin perspectivesmelded together?
Wasthiseasy or difficult?

Wasthereever atimewhendifferencescouldn’ t beresolved?(if so, how
wasthat handled?)

How didyour team seek input from othersinthecompany onareaswhere
youwereuncertain?

How did your team seek to keep othersinthe company informed about
company goalsand progresson SAP?

Doyouthink thiswasever seenassimply another I T project?
How muchdidyour grouprely on outside consultant expertise?

How didyoumakesurethat you had | earned enoughfromthemsothat you
could carry onafter they left?

Wastheremuchtransition off your SAPteam? How wasit managed?
How were new people coming on theteam brought up to speed?

During SA P team meetings, were peopl e encouraged to expresstheir
ideas, evenif they weren'tfully formedyet? Anddid they expressthese
ideas?Canyou givesomeexamples?

Wasthereever anythingintheimplementation processyoufeltjustwasn’'t
right, but couldn’ t exactly explainwhy?1f so, did you expressthis? Why
or why not?

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. Doyoubelievethat theorganizationisdifferent now than before SAP
implementation?1f not, why; if so, how?

2. Havetheprocesseschanged or arethey being changed because of SAP?
3. HowhasSAPchangedtheway youthink about your job or thecompany?

4. What aresomethingsthat youlearned about thebusinessprocessesat the
company that youdidn’t know beforethe SAPimplementation?
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