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Abstract

Purpose- The purpose of this article is to investigategilole reasons for ERP system customization
in small and medium-sized enterprises (SMESs), witbarticular focus on distinguishing influential

factors of the SME context.

Design/methodology/approach An exploratory qualitative research approach emaployed, as the
study aims to identify new insights within the SMé&ntext. A multiple case study of four SMEs was
conducted. Data were collected through 34 qualiatiterviews with multiple informants across the

four cases.

Findings — The study reports findings from four SMEs whERP customization has been applied to

match organizational needs. First, the level ape gf ERP system customization applied by the case
organizations were investigated. Then, the reaBonERP system customization were explored. The
analysis identified seven possible reasons leadirtRP system customization, classified according
to two phases of the ERP life-cycle (prior to “gpiive”, after “going-live”). Reasons specific the

SME context include unique business processes, rshipetype, and organizational stage of growth.

Research limitations/implications - The study is based on four cases only. Furtksearch is

needed to investigate the applicability of our fimg$ in different contexts.

Practical implications - The study findings are believed to be valualoie drganizations about to
implement an ERP system as well as for ERP vendyddentifying the reasons leading to ERP
system customization and investigating the effédthe SME context, the study contributes to better

understanding of ERP system implementation in SMEs.



Originality/value — The article contributes to the scarce literatare reasons for ERP system
customization in SMEs. By classifying the reasorts iwo phases of the ERP life-cycle, the study
also contributes by exploring ERP system custonaiagtractice in different phases of the ERP life-

cycle.

Keywords: Enterprise Resource Planning, ERP implementa@ostomization, SME.

Article Classification: Case study



1 INTRODUCTION

Enterprise Resource Planning (ERP) systems cahdm@aaterized as packaged software developed to
meet general needs of organizations (Luo and Str20@¢). Embedding standard business processes
based on “best practice”, ERP systems in many oailesot meet the unique needs of a particular
organization. Thus, finding the right fit betweeRE systems and the business processes of the target
organization is critical for successful ERP implenagion (Hong and Kim, 2002). In the case of a
misfit between the ERP system and the organizati@stablished practices, the organization can
respond by two approaches: ERP system customizatiorganizational adaptation (Buonanno et al.,
2005; Kholeif et al., 2007). An important decisinthen the scale of ERP system customization

and/or business process change that should besdppli

The ERP literature includes a number of studiedoeixy the issue of ERP system customization.
Many studies advocate that ERP systems should lperinented with minimal customization
(Somers and Nelson, 2001; Upadhyay et al., 20ELERP customization is problematic and may
increase costs and limit maintainability (Kholeifat., 2007). Despite this, a number of studiesshav
documented how ERP system customization may octight( 2005; Pollock et al., 2003;
Rothenberger and Srite, 2009). Reasons identifiethfs include resistance to change (Rothenberger
and Srite, 2009), functional misfit (Brehm et &001; Light, 2005), and cultural differences (Soh e

al., 2000; Amida et al., 2012).

In recent years, with the market for large entegwimostly saturated (Morabito et al., 2005), ERP
vendors have begun to target the small and medized-snterprises (SME) market, and many
midrange and less complex ERP systems have beefoded (Koh and Simpson, 2007). However,
despite existence of pre-configured low cost sohgidesigned especially for SMEs, ERP system
implementation remains a challenge for many SMEaligtra and Temponi, 2010; Olson and Staley,
2011). Research on ERP system implementation insSikiiiicates that system flexibility is important
for these organizations (Bernroider and Koch, 20@; Everdingen et al., 2000), and that SMEs may
rather choose to adapt ERP systems to the buginesssses (Quiescenti et al., 2006). Recent studies

report cases of ERP customization in SMEs (e.ghaMzaou and Raymond, 2011; Snider et al.,



2009). Despite the importance of ERP customizalieimg recognized by former studies, there has
been little research exploring this issue furti®sveral questions remain unanswered, with a core

guestion being: why do SMEs seem to favour ERResysustomization?

SMEs are considered fundamentally different frorgéaenterprises on several aspects and studies on
ERP implementations also argue that findings framgd companies cannot be applied to SMEs
(Buonanno et al., 2005; Laukkanen et al., 2007; dviabt al., 2003). Examples of distinguishing
characteristics of SMEs include ownership typeycdtire, culture, and market orientation (Ghobadian
and Gallear, 1997; Wong and Aspinwall, 2004). Withard to the issue of IT/IS adoption, SMEs
have been found to be constrained by limited ressyrlimited IS knowledge, and lack of IT
expertise (Levy and Powell, 2000; Thong, 2001)slimportant to recognize these distinguishing
characteristics and consider how they may influeheeERP implementation issues faced by SMEs
(Gable and Stewart, 1999). We thus presume thatspeeific characteristics of SMEs may also

influence on the reasons for ERP system custoroizati

The purpose of this article is to investigate reastor ERP system customization in SMEs. The
article reports findings from a multiple case stodlyour SMEs where ERP system customization has
been applied to adapt the system to the organiZatimisiness processes. We focus explicitly on how
ERP system customization has been influenced biektral issues of the SMEs. Thus, the study is
driven by two research questior(&) What are possible reasons for ERP system cigtion in

SMEs? (2) How does the SME context affect ERPrsysistomization?

The next section briefly reviews relevant literatlon ERP system customization, with particular
focus on SMEs. Section 3 describes the researdmoehatogy applied in this study. Section 4 presents
the case companies and findings from the crossam@gsis. Section 5 discusses the findings irt ligh
of former research and demonstrates the contribatidghe paper. Section 6 presents conclusions and

implications of the study.



2 RELATED RESEARCH

2.1 The concept of ERP system customization

The primary goal of ERP system customization igtbieve a fit between an ERP system and the
business processes of the organization (Luo arwh&t2004), to fill the potential gap between ERP
functionality and organizational requirements. Bifnt conceptualizations of ERP system
customization in former research include relatednge such as tailoring (Brehm et al. 2001),
modification (Rothenberger and Srite, 2009) andfimnal alignment (Hong and Kim, 2002) of the
system. For example, based on a review of the EBRRture, and complemented by fieldwork and
interviews with ERP vendors and consultants, Brafimal. (2001) developed a framework of ERP
tailoring options. The framework distinguishes betw 9 different types of ERP package tailoring,
ranging from “light” configuration up to “heavy” pkage code modification. When implementing an
ERP system, an organization can choose to modifigRiA system by using almost any combination
of the tailoring types (Brehm et al., 2001). Thanfiework was further modified by Rothenberger et
al. (2009) who grouped ERP modification option®itiiree areas: configuration/selection, bolt-ons
and system change. By selecting appropriate systemponents and setting parameters, an
organization may configure a system to its needisceSthis may not accommodate all existing
business needs, an organization may implementloslior third-party packages) that supplement the
ERP functionality, or build custom features on tdghe ERP platform. Lastly, the ERP system code
may be modified to fit the business needs (Rotheyabest al., 2009). We do not distinguish further
between these forms of customization in this sactidowever, in the empirical part of this paper

(section 4) we will further define the view on ausiization guiding our study.

2.2 Reasons for ERP system customization

Minimal ERP customization has been reported ascatieal success factor for ERP implementation
(Nah et al., 2001; Somers and Nelson, 2001; Upadrgtaal.,, 2011), and some studies have
documented how ERP projects applying customizdteore failed (Hawari and Heeks, 2010; Kholeif
et al., 2007). On the other hand, several studie® meported how ERP system customization has

been applied by organizations (e.g., Light, 200dlidek et al., 2003; Rothenberger and Srite, 2009;



Soh et al., 2000), also documenting positive redutim this (Chou and Chang, 2008; Hong and Kim,

2002).

A frequently mentioned reason for ERP system cuigiation is a functional misfit between the
standard ERP system functionality and existingrmss processes (Brehm et al., 2001; Light, 2005).
The study by Light (2005) discussed further potdnteasons for ERP package customization.
Besides functional misfit, several reasons for Efgftem customization rooted in the influence of
diverse social groups were identified. For exampBP system customization may be performed
because of a consultant’s lack of knowledge abquibduct or its context, insufficient development
work from the vendor, or as an act of safeguardingork position by internal information systems

personnel (Light, 2005).

Based on a multiple case study of eight organimati®Rothenberger and Srite (2009) studied how a
high level of customization occurs. The study itigeged interrelations between various factors
leading to ERP system customization. The resutt@te that high customization may occur due to
resistance to change based on low ERP project &ty organizational culture, or fear of personal
disadvantage from change. Further, unnecessaryweifegenent of functionality available in the
standard version of ERP system may also lead tersysustomization. This is argued to be related to
the experience of the implementation team and fRE Enowledge available at the beginning of the
project. Also, insufficient weight given to the ilementation team’s recommendations and the
implementation team’s lack of opposition to custzation requests may affect the level of ERP
system customization applied. Both the aforemeptiostudies (Light, 2005; Rothenberger and Srite,

2009) are based on cases of large enterprises.

2.3 ERP system customization in SMEs

Research on ERP system implementation in SMEs indisated that ERP system customization
might be adequate for these organizations, witlesydglexibility and adaptability being among the
most important ERP selection criteria in SMEs (Beigter and Koch, 2000; van Everdingen et al.,
2000). Several studies also report cases of ER®roimtion in SMEs (Poba-Nzaou and Raymond,

2011; Quiescenti et al., 2006; Snider et al., 2088) example, exploring how vendor activities can



improve ERP implementation success in the contéxChinese SMESs, Liang and Xue (2004)
suggested that ERP systems should be customizalaevariety of levels with minimal need for
business process reengineering. Olsen and Sae@éa22007b) went even further and proposed that
in-house development of ERP is the best alterndtvanany SMEs. In a similar vein, Olson and
Staley (2012) reported that open-source softwarB ERsuitable for SMEs, as it provides the needed

flexibility through modifying the open software @aad

For SMEs, unique business processes may oftenderdkieir competitive strength, and changing or
removing these could then threaten the very existasf the companies (Quiescenti et al., 2006).
Thus, former research on ERP in SMEs indicatesed teeadapt to the existing business processes for
strategic concerns (Bernroider and Koch, 2001; &nét al., 2009). However, there is still scarce
research on ERP system customization in SMEs. daatly, the reasons for ERP system
customization within the context of SMEs have reedivery limited attention. The purpose of this
study is thus to contribute to fill this knowledgap. Through investigation of new insight on ERP
customization in the SME context, the study attemimt identify the reasons for ERP system

customization, as well to explore the influencethef SME context on this endeavor.

3 RESEARCH METHODOLOGY

Since the aim of this study is to identify new gigs on ERP customization in the SME context, an
exploratory qualitative research approach emplogngultiple case study design was applied. Case
studies allow collection of rich data and are appate to study a contemporary phenomenon within
its natural setting (Yin, 2009). Moreover, an exatory approach prevents limiting the research to
only confirming previously identified findings (Rwnberger and Srite, 2009). Case studies have also
been widely used in ERP research (Schlichter araetdmergaard, 2010). The main reason for
choosing a multiple case study was to enable as@ase comparison of the reasons for ERP. A
multiple case study approach has been appliedninaber of recent ERP studies (e.g., Poba-Nzaou
and Raymond, 2011; Snider et al.,, 2009). For examBbthenberger et al. (2009) investigated
customization in ERP system implementation based amultiple case study of eight organizatons.

Our study falls into this research stream of emiplgya multiple case study research method.



Four SMEs were studied. This number is believegrovide sufficient empirical grounding for

generating theory (Eisenhardt, 1989). The casettmtewas based on a mixture of opportunistic,
stratified purposeful, snowball, and theory basaohing strategies (Miles and Huberman, 1994).
All case organizations are operating within the/gé sector in the Czech Republic. In addition, the
variety between the cases was desired, with p&aticemphasis on business type. To ensure
anonymity the organizations are labeled as CompngB, CompC, and CompD. Table 1 provides

an overview of the studied cases.

[Table 1 here]

The data were collected through personal intervievith a total of 34 interviews conducted across
the four organizations. The main data collectiooktplace in the period from February to October
2010. To collect different perspectives in the ERRtem implementation, the interviews were
conducted with multiple stakeholders representiffgrént positions in each organization (ref. Table
1). The emphasis was to collect data from informam¢olved in the ERP implementation projects,
while also end users were included in the intersieburthermore, vendors or consultants involved in
the ERP implementation were also interviewed. Tdpproach enabled to collect viewpoints from

various roles within the ERP implementation prggeantd thus improve validity of the findings.

The interviews were semi-structured, following thédelines by Myers and Newman (2007). Apart
from two telephone interviews with the vendors imngpA and CompD, all interviews were

conducted face-to-face at the companies’ locatidie interviews lasted from 20 to 100 minutes,
with an average of one hour. As this study is jpdrar larger research project investigating ERP
systems implementation in SMEs, the questions eavevarious issues of ERP system
implementation through the entire ERP life-cycle¢luding issues such as ERP implementation
motivation, selection process, implementation teantivities, critical success factors, user training
ERP system usage, ERP outcomes, maintenance, etcuiing topic in the interviews was the need
for ERP system customization as a way of reachinigetween the ERP system and organizational

business processes.



The interviews were supplemented by documents @ealviby the organizations, company
presentations, company web pages, and web pagetheofvendors. E-mails and telephone
communication were also used for clarification ofme issues. With regard to the issue of ERP
system customization, a follow-up e-mail was sertrte representative per case, considered to be the
most competent informant for the customization dofproject leader in CompA, consultant in
CompB, certified agent in CompC, and vendor in CDnpTrhe purpose was mainly to provide

additional information about the applied level ®Esystem customization and its reasons.

All interviews were recorded and the parts coverssgies related to ERP system customization were
transcribed in full and coded using NVivo 9 softeiafhe data analysis concentrated on identifying
reasons for ERP system customization emerging frarinterview data. First, within-case analysis
was conducted in order to well understand the iddad cases (Eisenhardt, 1989). This provided a
preliminary list of reasons contributing to ERPteys customization in each case. Then, a cross-case
analysis was conducted, looking for similaritiesd adlifferences between the cases. The reasons
identified in former literature were used as ungleg constructs during the analysis. Figure 1

illustrates the research design.

[Figure 1 here]

4 ANALYSIS AND FINDINGS

The data collection provided rich information abthe ERP system implementation projects in the
case organizations. First, we provide the resulienfthe cross-case comparison of ERP system
customization in the four companies. Second, wesgmethe identified reasons for ERP system

customization.

4.1 Cross-case comparison

Table 2 lists key characteristics of the ERP im@atation projects in the four cases. The seleafon

these characteristics is grounded in the literatmméERP implementation. The characteristics have



been identified by previous studies as factors ctiffg ERP implementation, with potential

implications for ERP system customization.

[Table 2 here]

The time perspective plays an important role in ERplementation, as different phases of the ERP
life-cycle are characterized by different actigtikey players, and problems typical for particular
phase (Markus and Tanis, 2000). The case compapessent different phases in the ERP-life cycle,
varying from 11 months (CompA) up to 5,5 years (@@nof experience with the ERP system at the
time of data collection. According to the life-cgcstages modelled by Esteves and Pastor (1999),
three of the companies (CompA, CompB, and CompQpwe the “use and maintenance” phase,
while CompD was in the “evolution” phase, as theyeaded the ERP system with a Business

Intelligence module in 2010.

A functional misfit between an ERP system and @gsbusiness process has been reported as a
common reason for ERP system customization (erghmB et al., 2001; Light, 2005). Therefore, the
type of ERP system and the scope of modules impitadeare important characteristics of the
implementation project. All four companies selectiesnestic ERP systems, and the following three
modules were implemented in all projects: finarioel¢ding accounting), commerce (purchase and
sale), and logistics (warehouse). Apart from tierent module selections were implemented in the
four companies. While particular modules differvbetn these ERP systems, they provide similar
functionality. In all four companies the selectioihthe ERP system was carried out by an appointed
selection team. Naturally, the companies’ ownerseweavolved in the final decision phase. Besides
the financial and functional requirements, openméddbe system for modifications according to the

companies’ needs was one of the main selectioerieriin all the cases.

Compatibility of the ERP system with legacy IT d@as and work practices has been identified as
crucial to ERP system adoption in SMEs (Chang andgd;12010). The status of legacy information

systems may also influence on the motivation folPESystem implementation (Rothenberger and



Srite, 2009). The companies’ legacy systems regldgethe ERP system varied in terms of areas
covered. All the case companies were using DOSeba$ermation systems that were not integrated.

In addition, several Excel sheets and other soéwawols were used.

The role of the implementation partner and impletagon team is essential in the ERP system
implementation projects. Lack of experience of in@lementation team, as well as a consultant’s
lack of knowledge about a product or its contexfyntead to unnecessary system customization
(Light, 2005; Rothenberger and Srite, 2009). Twdh#& organizations selected a local IT company
operating as a certified agent of the ERP vendoosnpD selected a vendor whose headquarters is
located in the company’s region. CompB did notceddocal vendor, but they used a local consultant
as a member of the implementation team. Selecfictheoimplementation partner was influenced by
their willingness for ERP system customization aes and their accessibility in the companies’

region. The size of the implementation teams vanach 4 to 10 internal employees.

Further, our cross-case analysis focuses on twmsfarf customization, building on the work of
Brehm et al. (2001) and Rothenberger and SriteqR@rst, businesses may employ programming of
additional applications on top of the ERP platfofadd-on$, without changing the ERP source code.
This can be done by using the ERP system progragiinguage or standard programming
languages. Second, companies caange the ERP source cot fit organizational needs. This
requires a substantial development effort usingBR® system programming language or standard
programming languages. Some authors also consioéulsselection as a part of ERP customization
(e.g., Liang and Xue, 2004; Luo and Strong, 20Bfjwever, in line with former studies (Light,
2001; Rothenberger and Srite, 2009), we do notidengonfiguration as part of customization, as

configuration does not imply significant changeshaf ERP system.

We distinguish further between threwels of usagénot used, low, and high) to indicate the scope of
the customization (Brehm et al., 2001). Finally,b able to focus on ERP system customization
practice in different phases of the project, weintigiish between two phases of the ERP system life-

cycle: prior to “going-live” and after “going-live"Table 3 presents the results of our cross-case



comparison, applying the two ERP system custonaindiipes, level of usage, and the two life-cycle

phases.

[Table 3 here]

As can be observed from Table 3, all four orgaronst have applied some form of ERP system
customization. Usually the companies employed &édridevel of programming of add-ons, while
ERP source code modification was applied to a coatpaly lower level. Yet, any source code
modification imposes significant changes to the Eggtems. CompD applied a higher level of ERP
source code modification than programming of adg-diis was explained by the characteristics of
the ERP system in this case, as any change ofyttens requires modifications of the source code.
The findings also indicate that ERP system custatitim did not end by the ERP system “going-
live”, but was further employed during the usagd amaintenance phase. Surprisingly, CompC and
CompD applied even higher levels of both custoromatypes after “going-live.” In the following
section we elaborate on the reasons behind apptiimdpigh level of ERP system customization in

the case organizations.

4.2 Reasons for ERP system customization

The identified reasons for ERP system customizatienpresented according to the two phases of the
ERP life-cycle, i.e. prior to “going-live” and aftégoing-live”. However, it should be noted thaeth

issues are often interrelated.

421 Reasons for ERP system customization prior to “gdive”

Resistance to changdn all four cases, openness of the ERP systemnéalifications was one of the
key selection criteria. All of the companies hadided that they did not want to adapt their proesss
to the ERP system, but wanted the system to adaptding to the organizational needs. The project
leader assistant from CompB stated/e’ did not want to modify the company proceduresraiing

to the systeth All the organizations were characterized by ghhiesistance to change. For example,



the vendor from CompC reported], think it is very strict here, there was zero ¢chnce and
willingness for any kind of adaptation to anythifiduus, it was clear that the system had to be &ble
adapt to everything they requiredResistance to change could thus be identified asvarall reason
for ERP system customization in the companies studHowever, to provide more explanatory

power we need to dig deeper into the possible nsalsehind ERP system customization.

Unique business processed he main reason for ERP system customization dangerijom the
interviews was that the companies wanted to keep #xisting business processes because these
were perceived as unique for their operations. dat,fkeeping the idiosyncratic processes was
reported as critical for the further functioningtbe business'‘we knew that our processes are not
standard and the system had to be customized # Istit our processes.”[...]"It was one of our
initial requirements during the selection procebattwe did not want a software or vendor which
would press us into their standardized solutionatTvould ruin us.”(Project leader, CompA). A
very similar situation was observed in the otheyesa where the organizations wanted to keep their
idiosyncratic processes which were perceived tomoeking well. The business processes have
evolved over time and closely reflect the structofehe companies. For example, in the case of
CompA the specific organizational structure was tioeed as one of the reasons for ERP system
customization. The company consists of several ymtboh divisions which differ in terms of the

manufactured product as well as the employed tdobises.

Functional misfit. The unique business characteristics caused a dmattmisfit between the ERP
systems and established business processes whiginirequired ERP system customization. As an
example, the functional misfit was observed regaydhe pricing policies in all case companies. In
CompC and CompD the pricing mechanisms of warehdases embedded in the ERP systems did
not correspond to calculations required by the cmgs. In CompC there was a need for customized
calculation of average stock price, while in Comi2 need for customization was related to the
pricing of unfinished products. Furthermore, bottm@®A and CompB produce according to a Make-

To-Order (MTO) production strategy, which affeckeit pricing policy. They do not work with



“standard” pricing lists, instead they operate lifereademand tenders. However, this functionality

was not available in the standard ERP system solsiti

Ownership type. Another identified reason for ERP system custoriozain the case organizations is
the ownership type. Typically for SMEs, all fourseacompanies are privately owned businesses,
where the main owner is also the CEO (in CompCetlage two CEOs). The owner-managers have a
substantial power and are able to enforce theiniops and decisions. As one of the interviewees
characterized CompDit is a company of more or less one manNaturally, the CEOs significantly
influenced the ERP system requirements and thkictsen. The need for ERP system customization
originated from their initial decision that theyddiot want the organization to change. This has bee
decided from the very beginning of the projects ama$ very difficult to alternate. An illustrative
example can be a decision of data transfer in CaoripB CEO required that all data from the legacy
system needed to be transferred to the ERP systenthe consultant reported, this decision was

difficult to negotiate and its solution was veryngaicated.

Motivation for the ERP implementation. In all four cases the projects were mainly techhica
motivated. The main reason for implementing an Ef&em was to replace the unsatisfactory legacy
systems. The lack of strategic motivation obseiwetthe case organizations might influence the level
of ERP system customization, as better strategianphg might potentially increase utilization of

ERP system functionality in its standard version.

4.2.2 Reasons for ERP system customization after “gaiej-|

In this section we elaborate on the identified oeadeading the case organizations to continue with

ERP system customization also after “going-live.”

Stage of growth.The business in all the case organizations carhbeacterized as dynamic, agile,
and growing, with a resulting need for further fléhty in the business processes. This is alsaalp
related to the age of the companies. All of theencarite young organizations with only 9 to 19 years
of existence, and compared to more mature andrlamgerprises their business processes are more
dynamic. This characteristic is likely to influentteeir requirements for ERP system customization.

All four companies applied substantial customizatialso in the further stages of the ERP



implementation. We argue that this is related te tfature of their business activities. As agile
organizations which are continuously growing theggerience many changes over time, and the ERP

systems need to be modified to accommodate thesweb.

However, this does not imply changing the coreress processes discussed in the previous section.
Rather, it denotes adding new ERP functionalityhescompanies grow and develop new business
processes. For example, in CompA a new productieigion of optoelectronic components started
three months after the ERP system “going-live”, akhiequired substantial modifications of the ERP
system and development of a new module for prodnctendering. The effect of organizational
growth was also mentioned by the vendor in Coniffie company has such dynamics that we still
implement further.” The growth of the company causes new requiremefishwhave radical
influence on the behavior of the system. The scopéhe system in terms of user licenses has
increased almost ten times during three years,esthe ERP system implementation in 2007.
Thereby, we postulate that the stage of growththefdase SMEs affected the level of ERP system

customization applied after “going-live”.

Maturity of ERP systems. The maturity level of the ERP systems is anothdeml reason for
applying a high level of ERP system customizatifteragoing-live.” All the selected systems can be
considered less sophisticated compared to the estabdlished and comprehensive ERP systems such
as SAP. The interviews indicated that some moduky® not offered at the time of implementation
and they were further developed after the impleateot projects. Some modules were immature as
they did not offer the required functionality, anad to be further developed based on the company’s
requirements. This was especially the case in Camipe organization collaborated intensively with
the vendor on further development of the systero after the implementation project and even
became a testing partner of the ERP system. Toludsmcwe argue that the maturity level of the

selected ERP systems required a high level of ousgdion.

5 RESEARCH SYNTHESIS
The previous section presented reasons for ERRreystistomization identified in the four case

SMEs. In this section, we discuss the findingseiation to literature and elaborate on the quesiion



how the SME context affected ERP system custonoizats reported in the following, while some
of the findings corroborate results from formere@gh in large companies, we also identified new

reasons for ERP system customization in the SMEegtn

The unigue business processes were reported @alckitr the further functioning of the business in
the case companies, considered typical for SMEstwhsually gain their competitive advantage by
excellence within some niche market. This was tdestified as one of the main reasons for ERP
system customization, in corroboration with forregrdies (Bernroider and Koch, 2001; Quiescenti et
al., 2006; Snider et al., 2009; Vilpola and KoWQ05). This is closely related to the finding of
functional misfit identified as another reason ERRP system customization. As ERP systems are
generic products, it might be preferred to applyPE®ystem customization in order to differentiate
from the mainstream (Holland et al., 1999; LigHd02). Thus, the resistance to change observed in

the case companies might also be related to fdasioig a competitive advantage.

In all four cases the main owner was also the CH® avsubstantial power. This is typical for small
companies where the owners are often managers wdrsee all aspects of the business operations
(Wong and Aspinwall, 2004). This implies that ietbwners decide that they do not want to change
their organizations because of the ERP system imgadation, their decision is difficult to negotiate

Thereby, the ownership type can significantly &ftée level of ERP system customization.

The primarily technical motivation for ERP systempiementation in the case companies was found
to be a driver for customization. This is in linélwformer studies reporting that a lack of strateg
motivation resulted in a reluctance to businessgss change and a high level of ERP system
modifications (Robey et al., 2002; Rothenberger &nide, 2009). Companies which are able to
recognize the business benefits of an ERP systermare likely to be willing to adopt the standard
processes of the system (Rothenberger and Srid®) 2®/hile this finding has also been reported in

studies of large enterprises, we argue that thls & strategic motivation is more frequent in SMEs

In line with the general shortage of IT competeilc€MEs (Fink, 1998; Levy and Powell, 2000), it
could be expected that lack of knowledge or expegenith ERP systems could be a potential reason

for ERP system customization in the case orgawzatiHowever, the implementation teams were



reported by their implementation partners as kndgéable and as giving careful attention to the
implementation projects. Thus, lack of ERP knowkedg limited experience was not identified as a
direct reason for customization. However, it cobtd argued that the lack of strategic focus in the
implementation projects also partly resulted frontinaited knowledge about the potential of the

system, and thus indirectly influenced the levetugtomization applied.

Limited attention has been given to the importanteéhe growth stages among studies on ERP
implementation, as most of the former ERP studieseveonducted based on cases of well established
large enterprises typically being in a mature (sfabtage (Chen, 2009; Liang and Xue, 2004). Our
findings showed that the growth aspect of the casapanies influenced ERP system customization.
The businesses in the case organizations were atbarad as continuously growing, undergoing
many changes in their business processes overTinese changes needed to be captured by the ERP
system and caused a need for the system’s custoonizdter “going-live”. Thus, the often immature

stage of SME businesses might influence requiresnfentERP system customization.

The maturity level of the ERP system itself is ighad as another issue affecting customization. Al
four case companies selected domestic ERP systéi@sng less sophisticated ERP systems
compared to “standard” ERP systems such as SAFheAselected systems did not offer all required
functionality at the time of implementation, it prded a requirement for their further customization
according to organizational needs after “going-livEnus, while the selected ERP systems did not
offer all the functionality needed, they allowed fequired modifications. The case SMEs thus
preferred to have a customizable system with lichftenctionality that could be further developed,
rather than a mature ERP system which did nohéitrtbusiness processes. It could be argued that th
more limited functionality of the ERP systems impénted in the case organizations represent a
limitation of the relevance of our findings. Howeyprevious studies have also reported that SMEs
prefer smaller ERP systems provided by local ves@®ederici, 2009; Yeh et al., 2006). Due to their
ability to meet special requirements and suppatfigxibility and dynamics of SMEs, local vendors
are considered better capable of supporting SME# @f al., 2006). Furthermore, local ERP vendors

have greater ability to accommodate contextualofacsuch as history, culture, social value, and



management style of SMEs (Liang and Xue, 2004ljght of this we believe that our findings can be

generalized also to ERP implementations in otheESM

6 CONCLUSION

The aim of this study was to identify reasons f&PEsystem customization in SMEs. Based on the
cross-case analysis of four SMEs, seven reasonSR& system customization were identified. By

identifying the reasons for ERP system customima#ind exploring the effect of the SME context,

the study contributes to better understanding o Egstem implementation in SMEs. The findings

corroborate former research on ERP implementatiolarge companies, while also identifying new

reasons for ERP system customization specificfierSME context.

The study provides several implications for furtresearch on the issue of ERP system customization

in SMEs, by demonstrating the potential effecthef EME context.

* In addition to unique business processes in SM&sidsed in former studies, ownership type and
stage of growth of the SMEs were identified as saador customization which have not been

covered in extant research.

» By classifying the reasons into two phases of tR® Hfe-cycle, prior to “going-live” and after
“going-live”, the study also contributes by providievidence of how a high level of ERP system
customization is applied also in the later phages 1 assumed to be related to the growth stage

of the SMEs and characteristics of the selected §REms.

» Further research is needed to investigate theagtgility of our findings for other types of SMEs.
All four case companies in this study were charamd as continuously growing and dynamic
organizations, undergoing many changes in theiinkss processes over time. This setting might
be in contrast to more mature and stable SMEs withoneed for further expansion, working
with established business processes. The markat iadustry, and size of the SME can also be
expected to influence on the practice related t® ERstomization. Moreover, since all the case
companies are from one country, the relevance effihdings for other counties needs be

investigated.



e The findings may also form the basis for furtheud#s of the reasons for ERP system
customization, based on both qualitative and gtaive research. The study presented in this
article demonstrates how in-depth qualitative csisdies are suitable for identifying underlying

reasons for system customization.

The study documents that ERP system customizatiay Ibe a preferred option for SMEs under
particular circumstances. This is a relevant figdfor organizations about to implement an ERP
system and for ERP vendors in particular, showingeed to better understand the reasons for ERP

system customization.

Adequate internal IS knowledge and support frorocall implementation partner were identified as
important success factors for ERP system custoinizét the cases studied. However, selection of
ERP systems from local vendors offering less fumetity compared to more expensive solutions,
may also result in a need for further customizatifter “going-live” that incurs increased costs for
system maintenance and further development. Thusuid be argued that the SMEs should rather
consider investing in a more complete system tadatlte need for extensive further development.
Yet, for SMEs in an early stage of growth that eigrece many changes over time, ERP system
customization after “going-live” may appear to beavoidable and thus needs to be taken into

consideration when planning the ERP system implé¢atiem.

In particular, the vendors need to consider the SMitext while implementing an ERP system in
such organizations. Besides their unique businesspses, the study showed that the SMESs’ owner-
managers significantly influence the level of ERBtem customization. Therefore, vendors should
assure that the owner-managers are fully engagéweiiERP implementation projects. Furthermore,
they need to take into account the level of orgational stage of growth, as it significantly infhems

on further system development after “going-live”.

For SME managers, the findings can be useful foremsing their understanding of the concerns
related to ERP system implementation. Better sirat@lanning of IS in SMEs may increase
utilization of ERP system functionality in its stemd version, and thus reduce the level of ERP

system customization required. Therefore, seleatioan ERP system should not be based only on



conceptualizations inherited from the legacy systeBMEs also need to consider the effect of ERP
system maturity on the system customization anduitther development in particular. All these
aspects might lead to lower resistance to chandesaable SMEs to better recognize the potential of

ERP systems.
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Table 1. Overview of case companies and informants
CompA CompB CompC CompD
Industry Fiber optic Electronic Cosmetics Agriculture
components components machinery
Business type Manufacturer Distributor/ E-shop Manufacturer
Manufacturer
# of employees 220 100 50 200
# of interviews 14 7 4 9
Participants Project leader Project leader Sales manager Project leader
(production assistant, (responsible for the| (purchasing

manager), project
leader assistant,
CEO,
financial/technology
managers, IT/IS
administrators, key
users, end user,

vendor’'s CEO.

financial/technology
sales managers,
IT/IS administrator,

end user, consultant,

IS), wholesale
manager, end user
vendor.

manager), IT/IS
administrator,
economic/warehouse
technology/
production managers
payroll clerk, end
user, vendor.

Table 2. ERP implementation project charactersstic
CompA CompB CompC CompD
Time of “going- | April 2009 October 2006 August 2007 January 2005
live”
Experience 11 months 3,5 years 3 years 5,5 years
since “going-
live”
ERP system Helios Green ABRA G4 ABRA G3 ALTEC Aplikace
Implemented Finance, Finance, Commerce,| Finance, Finance, Commerce,
modules Commerce, Logistics, Production| Commerce, Logistics, Production
Logistics, Control, Asset Logistics, Asset Control, Asset
Production Control| Management, Human Management, Management, Human
Resources Human Resources| Resources, Material
CRM (limited) Requirements
Planning, Production
Planning, Business
Intelligence
(extension in 2010)
Legacy 4 separate DOS- | 2 separate DOS- DOS-based 2 separate DOS-
information based systems based systems accounting system| based systems
systems (accounting, (accounting, (accounting,
production control,| production control) production control)
payroll system,
attendance system
Implementation | Certified agent Vendor Certified agent Vendor
partner
Implementation | 10 internal 4 internal employees| 2 internal 6 internal employees
team employees + consultant employees




Table 3.

Cross-case comparison of ERP system cizsttbom

Cases Level of usage | Level of usage | ERP system customization
prior to “going- | after “going- type
live” live”
Not Low | High | Not | Low | High
used used
CompA X X | Programming of add-ons
X X ERP source code modification
CompB X X Programming of add-ons
X X ERP source code modification
CompC X X | Programming of add-ons
X X ERP source code modification
CompD X X Programming of add-ons
X x | ERP source code modification

Data collection
- 34 semi-structured interviews
- Document analysis

Literature review on ERP
system customization

A 4

A 4

Data analysis
- Interview transcription
- Coding in Nvivo 9

- Within-case analysis

Follow-up data
collection

Figure 1.

A 4

Cross-case analysis

Research design.




