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Abstract

This thesis presents a study of Enterprise Resource Planning (ERP) system
implementation in small and medium-sized enterprises (SMEs). Compared to large
enterprises, SMEs represent fundamentally different environments, with a number of
characteristics typifying the SME context. Because of these distinguishing differences,
the findings from studies of ERP implementation in large enterprises cannot be fully
applied to SMEs. The purpose of this research project is to explore the influences of
the SME context on the ERP system implementation, addressing the following overall
research question: How does the SME context affect ERP system implementation? The
implementation term in this thesis refers to the entire ERP life-cycle, denoting the
complete implementation process.

A qualitative exploratory research approach is applied to answer the research question.
The research is conducted through a combination of literature review and case study
research. The empirical part comprises a multiple case study of ERP implementation
in four SMEs. All four case organizations are privately owned SMEs in the Czech
Republic.

The research strategy applied is to investigate influences of the contextual factors on
various activities across the ERP life-cycle. A list of characteristics, which typify the
SME context and could potentially influence on ERP implementation, is synthesized
from relevant literature. The SME characteristics are grouped into three contextual
dimensions: organizational, environmental, and technological. Then, the influences of
the SME characteristics on various activities across the ERP life-cycle are explored.
To organize the findings, a six stage model of the ERP-life cycle is adopted. A detailed
cross-case analysis is conducted, identifying similar and contrasting findings between
the cases.

The research results are presented in five articles published in international conference
proceedings and journals. The purpose of this thesis summary is to integrate and
discuss the results presented in the publications in a coherent way.

The thesis contributes to four research areas. First, the study contributes to the research
stream on contextual influences on ERP system implementation, with particular focus
on the influence of the SME context. The ownership type and limited resources were
identified as the most influential characteristics of the SME context. Furthermore, an
early stage of organizational growth and obsolete legacy systems influenced several
issues.



Second, by exploring ERP outcomes the study contributes to the area of ERP
implementation evaluation and the impact of ERP systems on organizations. In total,
26 ERP outcomes were identified. The findings were compared with the measurement
tool by Gable et al. (2003), indicating potential refinement of their framework. The
new outcomes identified in this study may be integrated into the framework to reflect
the unique conditions of SMEs.

Third, the study contributes to the research on ERP system customization. The
findings provide evidence of a high level of ERP system customization applied by the
case SMEs. By investigating the reasons for ERP system customization, the thesis
contributes to better understanding of this subject in SMEs. Seven reasons for ERP
system customization were identified, of which ownership type and stage of
organizational growth of the SMEs are reasons which have not been covered in extant
research.

Finally, by analyzing the characteristics of the case SMEs, the study also contributes to
the more general research on IS in SMEs. The findings indicate a need for a more
nuanced view on what should be considered ‘general’ SME characteristics. While
SMEs are often characterized in terms of low level of IS knowledge, simple business
processes and operations limited to local markets, this was not supported by this study.
In addition to what is reported in former literature, the stage of organizational growth
has been identified as an important contextual factor in SMEs.

In general, the findings demonstrate that the SME context influences ERP system
implementation and thus should be taken into consideration in future research and
practice. For SME managers, the study findings can be useful for increasing their
understanding of the concerns related to ERP system implementation. In particular,
SMEs need to improve their strategic planning of IS utilization. Furthermore, the
findings indicate that SMEs should emphasize a thorough business process analysis,
and increase their attention to outcome evaluation of the ERP system. Also, the
vendors need to consider the SME context when implementing an ERP system in this
type of organizations. The study documents that ERP system customization may be
favoured by SMEs, but the reasons for ERP system customization need to be better
understood. The role of owner-managers, unique business processes, and stage of
organizational growth are important aspects concerning ERP system implementation
in SMEs.

This study relates the identified influences to the different phases and activities in the
ERP life-cycle. It thus provides a more complete picture of the ERP implementation
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process, compared to earlier studies usually focusing only on one particular phase.
Further research may follow the research direction proposed in this thesis. In
particular, the applied strategy of investigating influences of SME characteristics on
activities within the ERP life-cycle may serve as a useful perspective for further
studies on ERP system implementation in SMEs.

Vi
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1 Introduction

This PhD thesis focuses on Enterprise Resource Planning (ERP) system
implementation in small and medium-sized enterprises (SMESs). The purpose of the
thesis is to investigate the influences of the SME context on ERP system
implementation and contribute to a better understanding of this topic. The motivation
for this research project has both a scientific and a practical background, as explained
in the following.

Since there exist various definitions of ERP system in the literature, and some
researchers use the terms ERP system and enterprise systems interchangeably (e.g.,
Davenport, 1998; Gable et al., 2003), the perception employed by this study needs to
be introduced at this point. This thesis, in line with Markus and Tanis (2000),
perceives enterprise systems as a more generic term, hence considering ERP systems
as a subset of this generic group of systems. The thesis follows the definition portrayed
by several ERP studies, defining an ERP system as: “a comprehensive, packaged
software solution seeking to integrate the complete range of a business's processes and
functions in order to present a holistic view of the business from a single information
and IT architecture” (Klaus et al., 2000, p. 141).

Furthermore, to delineate the scope of this research, a definition of an SME needs to
be introduced. This thesis adopts the EU definition of SME as an enterprise with fewer
that 250 employees and annual turnover less than 50 million euro (European
Commission, 2005). SMEs play an essential role in any economy in the world and
embody the economic backbone (Tan et al., 2010). By providing jobs and contributing
to the socio-economic development, small businesses represent an important segment
of economies (Wolcott et al., 2008). In the European economy, SMEs are a major
source of employment, entrepreneurial skills and innovation (European Commission,
2005). In 2007, SMEs constituted 98,8 % of the almost 19 million enterprises in the 27
EU countries’ non-financial business economy (Eurostat, 2008). SMEs represent
fundamentally different environments, with a number of characteristics distinguishing
them from large enterprises (Doukidis et al., 1996). Examples of these distinctive
characteristics include market orientation, culture, structure, and ownership type
(Ghobadian and Gallear, 1997; Wong and Aspinwall, 2004).

Enterprises worldwide have adopted ERP systems in order to leverage business
performance (Beheshti and Beheshti, 2010), and ERP systems have become one of the
most widespread IT solutions in organizations (Al-Mashari et al., 2003). In recent



years, with ERP vendors moving their attention towards the SME market, SMEs are
now frequently adopting ERP systems (Snider et al., 2009). However, even though
midrange and less complex ERP systems have been designed especially for SMEs
(Koh and Simpson, 2007), ERP system implementation remains a challenge for many
SMEs (Malhotra and Temponi, 2010; Olson and Staley, 2012).

With regard to the issue of IT/IS adoption, SMEs have been found to be constrained by
limited resources, limited IS knowledge, and lack of IT expertise (Cragg and King,
1993; Levy and Powell, 2000; Thong, 2001). Because of these constraints an
investment in IT innovation is a critical issue for SMEs. Wrong IT investment
decisions can have a huge impact on the enterprise’s business results. This applies
particularly to an ERP system due to its complex implementation process and high
resource requirements. Due to their limited resources, SMEs might have greater
difficulties in overcoming an ERP implementation failure compared to large
enterprises (Muscatello et al., 2003; Poba-Nzaou and Raymond, 2011).

The perceptions on the term ‘implementation’ vary in the literature. From a
technological diffusion perspective, IT implementation can be defined as: “an
organizational effort directed toward diffusing appropriate information technology
within a user community” (Cooper and Zmud, 1990, p. 124). ERP studies have
employed various stage models, representing the ERP life-cycle, in order to investigate
the ERP system implementation. However, the term implementation has been used
both to denote the complete process, and a limited part of the ERP life-cycle (e.g.,
phase three in the framework by Esteves and Pastor, 1999). The implementation term
in this thesis is used to refer to the entire ERP life-cycle.

Recognizing the importance and significance of ERP systems, a substantial body of
knowledge has been accumulated by the ERP research field (Esteves and Bohorquez,
2007; Moon, 2007; Schlichter and Kraemmergaard, 2010). However, most of the ERP
literature is based on findings from large enterprises (Muscatello et al., 2003; Loh and
Koh, 2004). Because of the fundamental differences between large enterprises and
SMEs, the findings from studies of ERP implementation in large enterprises cannot be
fully applied to SMEs (Mabert et al., 2003; Buonanno et al., 2005; Laukkanen et al.,
2007). Although a number of researchers have focused on the issue of ERP in SMEs,
based on our thorough literature review (Haddara and Zach, 2011), we have identified
a need for more research to gather sufficient knowledge about this phenomenon. In
particular, extant research provides only scarce findings about the effect of the SME
characteristics on ERP system implementation. Yet, it is important to recognize the



distinguishing characteristics of SMEs and consider how these influence the ERP
implementation issues faced by SMEs (Gable and Stewart, 1999).

Given the motivation presented, this thesis aims to explore ERP system
implementation in SMEs and shed light on the issues affecting this endeavor. In
particular, the research aims to identify how specific characteristics of SMEs affect the
implementation of ERP systems. Accordingly, the thesis addresses the following
overall research question:

e How does the SME context affect ERP system implementation?

In addition to this main research question, the study investigates a number of sub-
questions. These address various aspects of the phenomenon under study and are
presented later.

The empirical basis for the thesis is a multiple case study of ERP implementations in
four SMEs in the Czech Republic. The results from this research are presented and
discussed in five research publications (see Appendix C). The purpose of this thesis
summary is to integrate the publications and present the research findings in a coherent
way.

The rest of the thesis is organized as follows. Chapter 2 introduces different research
perspectives on the concept of ERP system implementation and presents the
perspective applied in this thesis. In chapter 3 the applied research approach is
described, including research design, data collection, and overview of the cases
studied. Chapter 4 provides an overview of the five research publications,
summarizing the individual papers and their findings. The research contributions are
presented in chapter 5. Chapter 6 summarizes the research outcomes, indicates
research limitations and reflects on the implications for further research and practice.



2 Related research

This chapter provides an overview of literature related to the research presented in this
thesis. As outlined in the introduction, the phenomenon of interest is ERP system
implementation in the context of SMEs. There exists a substantial body of scientific
literature related to the area of ERP systems, as well as literature about the general
relationship between IS and organizations. This review does not intend to cover all
existing literature within these two domains, but rather concentrates on the issues
relevant for the present research.

In section 2.1, | start with defining the SME context. The purpose of the section is to
elicit the characteristics which typify the SME context, and could potentially influence
on ERP implementation. Based on a review of relevant research | present a summary
of SME characteristics, which represent the SME context studied in my research. The
section is organized as follows. | start with a brief discussion of context in IS research
(2.1.1). Then | present a review of literature on contextual influences in SMEs (2.1.2).
The review covers general literature exploring the influence of the SME context on
organizational initiatives, research on the contextual influences on adoption of IT/IS in
SMEs, as well as contextual influences on ERP implementation in SMEs. Finally, a
summary of SME characteristics is discussed in detail (2.1.3).

In section 2.2, | present and discuss different perspectives on ERP system
implementation. The purpose of the section is to provide an overview and
understanding of the state-of-the-art in ERP implementation literature, with particular
focus on the issues relevant for my research. | organize the section according to the
two theoretical approaches of ERP implementation research, i.e. variance research
(2.2.1) and process research (2.2.2).

In section 2.3, | position my study in relation to the presented literature. | introduce the
research perspective applied and present a research framework.

2.1 Defining the SME context

2.1.1 Contextin IS research

The importance of context has been emphasized in the IS literature (e.g., Avgerou,
2001): “It could be argued that all information systems studies are contextual, as they
address issues of technology implementation and use within organizational rather than
in a laboratory setting. Thus, by the nature of the object of its study, information



systems research considers a changing entity within its environment.” (Avgerou,
2001, p. 44).

However, conceptualizations of the term context differ among studies. With regard to
the boundaries of contextualist studies, three levels of context may be identified
(Avgerou, 2001):

e Organization
¢ Organization’s environment
e National and international environment

Early IS research focused largely on intra-organizational IT innovation, and the
contextual factors were thus usually considered within the boundaries of an
organization (e.g., Ein-Dor and Segev, 1978; Raymond, 1990). A number of IS studies
have extended the focus beyond the single organization and included aspects of the
organization’s environment into consideration, highlighting the existence of
competitive pressures on organizations. Increasingly, national and international aspects
have also been introduced in research on IT innovations (Avgerou, 2001). The study
presented in this thesis regards context mainly in terms of the first two bullet points
listed above, while some aspects of national environment are also discussed.

Several frameworks and models have been employed to capture the contextual
influences on 1S. A number of studies have adapted the technology-organization-
environment (TOE) framework by Tornatzky and Fleischer (1990) to explain IT
innovation (e.g., Chau and Tam, 1997; Zhu and Kraemer, 2005; Zhu et al., 2006),
including studies on ERP system adoption and implementation (e.g., Kouki et al.,
2006; Pan and Jang, 2008; Kouki and Pellerin, 2010).

The TOE framework defines three elements of a firm’s context influencing the process
of adoption and implementation of technological innovation: organizational context,
technological context, and environmental context. These three contextual dimensions
are discussed in the following and the TOE framework is illustrated in Figure 2.1.

e Characteristics of the organizational context typically include firm size,
centralization and formalization, complexity of managerial structure, quality of
human resources, the amount of slack resources, decision making, and internal
communication.



e The environmental context represents the arena in which a firm conducts its
business, such as industry, competitors, access to recourses supplied by others, and

governmental regulations.

e Characteristics of the technological context are defined in terms of all internal and
external technologies relevant to the firm. The technological context is considered
separately from the rest of the context in order to focus attention on influences of
the technology on the adoption and implementation process (Tornatzky and

Fleischer, 1990).

Important for the focus of this study, the TOE framework has been tested and
validated by studies on IT adoption and assimilation in SMEs (e.g., Thong, 1999;
lacovou et al., 1995; Kuan and Chau, 2001; Scupola, 2003; Raymond et al., 2005).
Also several studies investigating ERP adoption in SMEs have employed the
framework (e.g., Ramdani and Kawalek, 2007; Raymond and Uwizeyemungu, 2007,
Ramdani et al., 2009; Poba-Nzaou and Raymond, 2011). These studies successfully
utilized the framework to organize selected contextual factors, and found it to be a
relevant framework that can be used to study SMEs’ adoption of enterprise systems

(Ramdani and Kawalek, 2007).
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Figure 2.1. The TOE framework (adopted from Tornatzky and Fleischer, 1990)




Based on the successful use of the TOE framework in former research, | have adopted
the framework in my research. | organize the SME characteristics according to the
three contextual dimensions of the TOE framework. The following section presents a
review of literature to identify characteristics which typify the SME context, and that
could potentially influence ERP implementation.

2.1.2 Contextual influences in SMEs

This section introduces an overview of relevant literature on contextual influences in
SMEs. The review particularly focuses on studies conducted in the field of IS and
ERP, as these are of the highest relevance for the thesis. Since the characteristics of the
SME context originate from reference disciplines within organizational research (e.g.,
management, organizational design, and organizational behavior), | perceived it
valuable to review this broader literature as well. Thus, in addition to the literature on
IS and ERP in SMEs, | reviewed studies investigating the influence of SME
characteristics on various organizational initiatives. In this, rather than aiming for a
comprehensive review, | focused on identifying frequently cited studies used as
references for illustrating distinguishing characteristics of the SME context.

Two studies were identified to be particularly relevant, as they provide a
comprehensive overview of inherent characteristics distinguishing SMEs from large
enterprises. The studies explore the SME context with relation to Total Quality
Management (TQM) (Ghobadian and Gallear, 1997) and Knowledge Management
(KM) (Wong and Aspinwall, 2004).

The study by Ghobadian and Gallear (1997) explored the differences between large
enterprises and SMEs, and analyzed the relationship between the SME characteristics
and TQM practices. Based on a literature review, the authors compiled an extensive
list of issues distinguishing SMEs from large enterprises, grouped into six areas:
structure, procedures, behavior, processes, people, and contacts. The influence of
these issues on TQM implementation practices was investigated through four
exploratory case studies, resulting in a framework for successful implementation of
TQM in SMEs.

In the study characterizing KM in a small business environment, Wong and Aspinwall
(2004) looked at specific SME characteristics and the key problems and issues
associated with KM. Inspired by Ghobadian and Gallear (1997), based on a literature
review the authors proposed a list of SME characteristics which can have an influence
on the implementation of KM. The characteristics were classified into six groups:



ownership and management; structure; culture and behavior; systems, processes and
procedures; human resources; customs and market. This conceptual paper concludes
that recognition of these elements is crucial in order to provide a compatible KM
approach for SMEs.

Several studies have investigated various factors affecting IT/IS adoption in SMEs
(e.g., Thong and Yap, 1995; Thong, 1999; Sharma, 2009), such as CEO
characteristics, employees’ IS knowledge, information intensity, and competition. The
studies have identified several barriers to IT adoption in SMEs, including resource
constraints (Blili and Raymond, 1993; Cragg and King, 1993; Levy and Powell, 2000;
Thong, 2001), limited internal I1T/IS expertise (Blili and Raymond, 1993; Cragg and
King, 1993; Cragg and Zinatelli, 1995; lacovou et al., 1995; Fink, 1998; Levy and
Powell, 2000; Thong, 2001), and limited IS knowledge (Cragg and King, 1993; Cragg
and Zinatelli, 1995; Levy and Powell, 2000).

Among the aforementioned studies on IT/IS adoption, the study by Blili and Raymond
(1993) stands out in terms of its coverage of SME characteristics and its emphasis on
the importance of SME environment specificity. The authors investigated the threats
and opportunities of SMEs during IT adoption, and developed a schematic summary of
the unique SME characteristics with respect to strategic information systems. The
SME specificity features were classified into five areas: environmental specificity,
organizational specificity, decisional specificity, psycho-sociological specificity, and
information systems specificity. The study provides a framework for analyzing the
threats and opportunities formed by IT in SMEs.

In a similar vein, several studies investigated the influence of various factors on ERP
system adoption in SMEs, such as business size (Raymond and Uwizeyemungu, 2007;
Ramdani et al., 2009; Chang and Hung, 2010), CEO characteristics (Shiau et al., 2009;
Chang and Hung, 2010), industry type (Ramdani et al., 2009; Chang and Hung, 2010),
competitive pressure (Ramdani et al., 2009; Chang and Hung, 2010), employees’
competence of IS (Chang and Hung, 2010), and availability of resources (Raymond et
al., 2006; Raymond and Uwizeyemungu, 2007; Seethamraju and Seethamraju, 2008).
These studies provide valuable findings about the influence of particular factors on the
adoption of an ERP system. However, few studies have examined the influence of the
unique SME characteristics distinguishing them from large enterprises. Moreover,
most of the studies focus on adoption of the ERP system, limiting the scope to a single
phase of the ERP life-cycle.



An exception to this is an article by Gable and Stewart (1999), focusing on
implementation issues in SMEs adopting SAP R/3. They distinguish between four
dimensions of SME specificity (organizational, decisional, psycho-sociological, and
information systems specificity) and discussed the application of these in the context of
ERP systems implementation. However, their paper only presents a tentative model
describing interacting variables, with no empirical data. Unfortunately, no follow-up
empirical study has been published.

2.1.3 Overview of SME characteristics

Based on the literature review, Table 2.1 lists the identified SME characteristics that
could potentially influence on ERP implementation. The overview is largely based on
four summative studies which | found particularly relevant for the purpose of the
thesis (i.e., Blili and Raymond, 1993; Ghobadian and Gallear, 1997, Gable and
Stewart, 1999; Wong and Aspinwall, 2004). The SME characteristics are grouped
according to the three contextual dimensions of the TOE framework: organizational
characteristics, environmental characteristics, and IS characteristics. Selected key
references are included for each characteristic.

Table 2.1. SME characteristics

SME characteristics Selected references

Organizational characteristics

Resources Blili and Raymond 1993, Ghobadian and Gallear

e Modest financial resources 1997, Gable and Stewart 1999, Bernroider and

e Limited human capital Koch 2000, Levy and Powell 2000, Thong 2001,

e Limited resources for employees’ training Wong and Aspinwall 2004, Raymond and
Uwizeyemungu 2007

Ownership, management, and decision making Blili and Raymond 1993, Ghobadian and Gallear

e Owner is the CEO 1997, Gable and Stewart 1999, Wong and

e Time constraints of owner-managers Aspinwall 2004

e Top management highly visible and active

e Few layers of management

e Centralized decision-making

e  Short-term decision-making cycle

e Intuitive decision process

Structure Blili and Raymond 1993, Ghobadian and Gallear

e  Simpler, flatter, and less complex structure 1997, Gable and Stewart 1999, Wong and

e  Flexible structure and information flows Aspinwall 2004

e Single-sited

e Organic structure

e Limited and unclear division of activities

e Low degree of employees’ specialization

Culture Ghobadian and Gallear 1997, Wong and Aspinwall

e Unified culture 2004

e Few interest groups
e Common corporate mindset
e Low resistance to change




e Organic and fluid culture
e Influenced by owner-managers

Processes and procedures Ghobadian and Gallear 1997, Wong and Aspinwall
e Smaller and less complicated processes 2004

e More flexible and adaptable processes

e Informal rules and procedures

e Low degree of standardization and formalization

Environmental characteristics

Market, customers Blili and Raymond 1993, Ghobadian and Gallear

e Mostly local and regional market 1997, Wong and Aspinwall 2004, Seethamraju and
e Normally dependent on a small customer base Seethamraju 2008

o Affected by powerful partners in their supply chain

Uncertainty Blili and Raymond 1993, Gable and Stewart 1999,
e High level of environmental uncertainty Seethamraju and Seethamraju 2008

e Uncertain and unstable environment

Information Systems characteristics

IS knowledge Blili and Raymond 1993, Cragg and Zinatelli 1995,
e Limited knowledge of IS Levy and Powell 2000, Levy et al. 2001, Shiau et al.
e Modest managerial expertise 2009, Chang and Hung 2010

e Limited management attention to IS
e Lack of strategic planning of IS

IT technical expertise Raymond 1985, Blili and Raymond 1993, Cragg

e Limited IT/IS in-house technical expertise and Zinatelli 1995, lacovou et al. 1995, Fink 1998,

e Emphasis on packaged applications Gable and Stewart 1999, Levy and Powell 2000,

e  Greater reliance on third party Thong 2001, Shiau et al. 2009, Chang and Hung
2010

IS function, IS complexity Blili and Raymond 1993, Gable and Stewart 1999

e IS function in its earlier stages
e Subordinated to the accounting function

In the following | present each of the SME characteristics in more detail, based on the
literature referenced in Table 2.1. It should be noted that some of the literature on
IT/IS in SMEs is relatively old and not specifically related to ERP systems. Hence, one
of the aims of this study is also to investigate whether the assumptions about SME
characteristics in extant research also hold for contemporary ERP system
implementations.

Organizational characteristics

Resources. SMEs have been found to be constrained in terms of their financial as well
as human resources. They usually do not dispose of a capacity to develop and manage
their own IS and thus they are likely to rely on third parties such as vendors and
consultants. This might lead to limited control over the information resources and may
thus increase the level of risk. In addition, because of the resource constraints SMEs
have been reported to invest less in employees’ training, as opposed to large
enterprises which usually have resources to develop customized training and
educational programs.
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The research on selection of ERP systems shows that affordable cost and short
implementation time are among the most important selection criteria in SMEs. With
limited resources available, the enterprises were less disposed to the adoption of an
ERP system, and financial constraints were identified as the main cause of non-
adoption of ERP systems among SMEs.

Ownership, management, and decision making. The CEOs of SMEs are usually
owners who have the ultimate power of control and commonly oversee every aspect of
the business. Often they are the only ones with responsibility for and access to the
information needed to identify opportunities for using IT for strategic or competitive
purposes. The owner-managers usually do not have enough time to reflect on strategic
Issues, as they are busy with day to day operations and their attention is more on core
business operations.

Decision-making is SMEs has been reported as generally centralized with fewer layers
of management and decision makers. The centralized decision-making implies that the
CEO can either be the main obstruction or the main catalyst for change. Furthermore,
the decision-making cycle is usually short-term. In addition, the decision process in
SMEs has been found to be more intuitive and based on experience, as a limited
number of formal information and decision models are employed.

Structure. Compared to large enterprises, SMEs have been in general reported having
a simpler, flatter, and less complex structure. A simpler structure facilitates a change
initiative across the organization. As a result of a flat structure in SMEs, the working
environment is more flexible, and the communication process is likely to be less
complex and easier to manage. Moreover, SMEs have been found to often operate on a
single site. In addition, SMEs are also likely to have an organic structure. Workers in
small firms often perform a variety of tasks, implying a low degree of specialization in
the employees’ jobs.

Culture. Culture in SMEs has been reported as unified, with few interest groups.
Employees have usually been characterized as having a corporate mindset
emphasizing the company as a single entity. The unified culture may provide SMEs
with a strong foundation for change, as employees easily understand what the
company is trying to achieve. In addition, compared to large enterprises, culture in
SMEs has been characterized as more organic and fluid. In the same time, as a result
of the strong dominance of owner-managers in SMEs, culture is easily shaped and
influenced by their personality and outlook.
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Processes and procedures. The operations and processes in SMEs are usually
characterized as smaller in scale and less complicated than those in large enterprises.
Moreover, the processes in SMEs are also often more flexible and adaptable to
changes taking place around them. Therefore, SMEs are likely to be more adaptable to
implementing new initiatives, as they are less likely to be “locked-in” to their existing
processes. One implication of the need to react quickly is that that most of the
activities in SMEs are governed by informal rules and procedures, with low degree of
standardization and formalization.

On the other hand, several ERP studies reported importance of SME idiosyncratic
processes and a need for preserving these (e.g., Bernroider and Koch, 2001; Vilpola
and Kouri, 2005; Quiescenti et al., 2006; Snider et al., 2009). Business processes in
SMEs were also reported to have a low degree of standardization and formalization.

Environmental characteristics

Market and customers. The market encompassed by SMEs has mostly been reported
as local, having limited international range. In general, SMEs are characterized as
dependent on a small customer base with frequent and close contacts with customers.
Major customers or suppliers, who are typically powerful in their supply chain, may
force SMEs to adopt a system compatible with their extant solution and thus influence
ERP system implementations in these organizations.

Uncertainty. SMEs are typically characterized by a high level of environmental
uncertainty. The uncertain and unstable environment influences any long term
investments in information technologies. Uncertainty relating to the technological
environment and the competition is likely to significantly affect IS implementation in
SMEs.

Information Systems characteristics

IS knowledge. SMEs have been reported having limited IS knowledge, as there is
usually not sufficient managerial expertise available to plan, organize, and direct the
use of information resources. Traditionally, most CEOs in SMEs focus on
management issues and pay less attention to technology. The lack of IS knowledge
may lead to insufficient attention by management to IS and in turn to a lack of
strategic planning of IS implementation and use.

In a similar vein, a recent study assessing ERP adoption in SMEs concluded that lack
of IS knowledge may inhibit SMEs from adopting ERP systems (Shiau et al., 2009).
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The findings showed that the more IS knowledge CEOs have, the more they are
inclined to adopt ERP systems. Also the results by Chang and Hung (2010) indicated a
positive influence of the CEO’s IS knowledge as well as employees’ IS knowledge on
ERP system adoption.

IT technical expertise. SMEs are also often reported being constrained by limited
internal IT/IS technical expertise. Many SMEs possess insufficient level of in-house
IT/IS expertise necessary for successful IS adoption, and are thus more likely to
purchase a packaged software instead of developing a system in-house.

This argument has been supported by a recent study of ERP system adoption in SMEs
(Chang and Hung, 2010), which reported lack of IT/IS professionals and a shortage of
developing resources. Also, Shiau et al. (2009) indicated that SMEs do not have the
technical IT expertise to evaluate information systems. On the other hand, the studies
by Olsen and Satre (2007b, 2007a) propose in-house development of ERP systems as
the best alternative for SMEs, stating that nowadays SMEs may have sufficient IT
competence. Similar, a study by Olson and Staley (2012) reported in-house
development of an ERP system as an option considered by the case SME, as the
company had experience in software engineering.

IS function, IS complexity. The IS function in most SMEs is typically perceived to be
in its early stage of evolution. However, more recent studies indicate a need for
nuancing this view. For example, a study evaluating readiness of SMEs for ERP
adoption recognized that most of the studied SMEs used quite complex IS solutions
(Raymond et al., 2006).

Stage of growth

In addition to the SME characteristics identified from the literature review, | discuss
stage of organizational growth as an organizational characteristic which may
distinguish SMEs from large enterprises, and which has not been sufficiently covered
by the reviewed literature. In SMEs, often being in an early stage of organizational
growth, the change dynamics are often relatively greater than in large enterprises. This
does not imply that large enterprises do not grow, but the argument made is that the
character of SMEs’ businesses is often more dynamic, with changes occurring more
frequently and faster compared to large enterprises.

A large volume of scientific literature is dedicated to mapping organizational growth
patterns, and various perspectives have surfaced over time. One of the predominant
perspectives is the organizational life-cycle, describing organizations as passing
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through a series of stages (Churchill and Lewis, 1983). This perspective continues to
be widely used in academic and practitioner literature (Phelps et al., 2007). Several
models of organizational stage of growth have been developed (e.g., Churchill and
Lewis, 1983; Hanks et al., 1993; Greiner, 1998). Their purpose is to explain the
dynamism of organizational growth processes, but they differ in the number of
proposed stages (McMahon, 1998). The models are often focusing on SMEs, as the
growth aspect is of high importance in these organizations (Dobbs and Hamilton,
2007).

The model by Churchill and Lewis (1983) derives a life-cycle with five stages of small
business growth (existence, survival, success, take-off, and resource maturity). Each
phase is characterized by the following features: organizational size, diversity,
complexity, management style, organizational structure, extent of formal systems,
major strategic goals, and the owner’s involvement in the business.

While the stage approach has received criticism due to its limitations in terms of
explanatory power, underpinning assumptions about linear sequential growth, and
limited supporting evidence (Dobbs and Hamilton, 2007; Phelps et al., 2007), this
perspective is useful in framing the general processes of organizational evolution and
continuous change over time (Hite and Hesterly, 2001), and for understanding the
organizational aspects of what should change in a business (Street and Meister, 2004).
The organizational life-cycle perspective has also been applied in IS research, and
refined models of IS planning and IS strategy change have been presented in the 1S
literature (e.g., Doukidis, 1996; Levy et al., 2001).

A distinction should be made between stage of growth and another contextual
characteristic, organizational maturity. Organizational maturity is defined as “the
degree to which organizational processes are systematized and formalized through
rules, procedures, and management practices” (Raymond, 1990, p. 7). Among the
numerous models developed for assessing the maturity level, the Process and
Enterprise Maturity Model by Hammer (2007) is well recognized. A common
dimension of organizational maturity is the level of formalization (Raymond, 1990).
Hence, organizational maturity is related to the level of maturity of organizational
processes, in this study captured in the “processes and procedures” characteristic.
These two characteristics of organizational context are often interrelated, as
organizational growth may impose changes and improvements in business processes.
Higher organizational growth stages are also often characterized by increased level of
process formalization. But this does not always hold true. Hypothetically, an
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organization with stable size/growth can develop from immature to mature in its
business processes, and vice versa, a company can grow without increasing its level of
maturity.

2.2 ERP implementation research

Numerous studies addressing various topics and issues of the ERP phenomenon have
been conducted over the years (Botta-Genoulaz et al., 2005; Moon, 2007; Esteves and
Bohorquez, 2007; Schlichter and Kraemmergaard, 2010; Grabski et al., 2011). A
recent literature review by Schlichter and Kraemmergaard (2010) distinguished
between the following eight research topics covering the range of aspects published
within the ERP field: implementation, optimization of ERP, management and ERP
issues, the ERP tool, ERP and supply chain management, studying ERP, ERP and
education, and the ERP market and industry. According to the results of their literature
review, 80 percent of the reviewed articles fall into the first four research topics. The
implementation aspect was reported as a predominant subject counting for 30 percent
of the studies.

Naturally, ERP research builds on more general IS research. A large body of
knowledge has been accumulated in the IS research field over time, and various
taxonomies to classify different types of IS research have been proposed. A classic
example is the typology introduced by Orlikowski and Baroudi (1991), classifying 1S
research as positivist, interpretive and critical research based on ontological and
epistemological assumptions. Another common perspective for classifying IS research
Is the distinction between variance and process theories, based on Mohr (1982). This
perspective was first introduced in 1S by Markus and Robey (1988) and has since then
received considerable recognition. Variance theories are concerned with: “predicting
levels of outcomes from levels of contemporaneous predictor variables” (Markus and
Robey, 1988, p. 589), while process theories are concerned with: “explaining how
outcomes develop over time” (Markus and Robey, 1988, p. 589).

A substantial part of IS research has focused on the notion of IS implementation, and
numerous theories and models of IS implementation have surfaced over the years,
varying in research approaches and methods of investigation applied. Due to a
multitude of such contributions, 1S implementation theory has been characterized as
quite diverse (Marble, 2000). Also the conceptualizations of implementation itself
differ in literature. My intention here is not to provide a thorough overview of the
theories and conceptualizations applied, for this I rather refer to former meta-analysis
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studies of IT/IS implementation research (e.g., Tornatzky and Klein, 1982; Kwon and
Zmud, 1987; Alavi and Joachimsthaler, 1992; Marble, 2000; Premkumar, 2003). This
thesis adopts the definition of IT implementation as: ““an organizational effort directed
toward diffusing appropriate information technology within a user community”
(Cooper and Zmud, 1990, p. 124).

A general trend has been a move towards more focus in IS implementation research
(Marble, 2000), with studies focusing on individual factors significant in the
implementation, special types of systems, or specific types of organizations. Due to the
uniqueness of SMEs, a number of studies have focused on IS implementation in this
context. A good overview of this research stream is provided by Premkumar (2003).

ERP implementation has received great attention in the research literature, and several
perspectives to study this phenomenon have been developed. These are introduced in
the rest of this section. In line with Robey et al. (2002), | organize the ERP
implementation literature according to the two theoretical approaches introduced
above: variance and process research. Each sub-section discusses a particular topic in a
general way, followed by a focus on research in SMEs.

2.2.1 Variance research on ERP implementation

The focus of ERP studies within the variance research stream includes three particular
aspects: contextual factors, critical success factors, and ERP effects.

Contextual influences on ERP implementation

Studies investigating the influences of various contextual factors on ERP system
implementation can be categorized in the variance research stream. As discussed in
section 2.1.2, this research focuses on investigating influences of various factors on the
adoption of an ERP system, thus restricting the scope to a limited part of the ERP life-
cycle. Moreover, few studies have examined the influence of the unique SME
characteristics.

Various theoretical perspectives to investigate influences of contextual factors on ERP
system implementation have been applied. One of the common approaches employed
Is the concept of fit, originated from contingency theory (Lawrence and Lorsch, 1967;
Donaldson, 2001). The fundamental perspective of contingency theory is that
organizational effectiveness is achieved by fitting organizational characteristics to
contingencies, when a contingency is defined as “any variable that moderates the
effect of an organizational characteristic on organizational performance” (Donaldson
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2001, p.7). The contingency theory has been widely utilized in IS research (e.g.,
Khazanchi, 2005; Khalifa and Shen, 2008; Raymond and Bergeton, 2008), and the
concept of fit has also been applied in ERP research (e.g., Hong and Kim, 2002;
Morton and Hu, 2008; Ifinedo and Nahar, 2009). The concept of fit within the ERP
context can be defined as ““the congruence between the original artifacts of ERP and
its organizational context” (Hong and Kim 2002, p.27). The contingency theory was
considered as a potential theoretical lens in the beginning of this research project
(Zach, 2009). However, | found this perspective too static and narrow in scope,
ignoring the richness and complexity of ERP implementation, and hence did not
follow this path further.

Critical success factors

The studies on ERP critical success factors (CSFs) represent the predominant research
stream adopting a variance approach. The term CSF was coined by Rockart (1979),
defined as ““the limited number of areas in which results, if they are satisfactory, will
ensure successful competitive performance for the organization” (Rockart, 1979,
p.85). In terms of ERP research, CSFs are factors that should be present or fulfilled in
order to guarantee ERP implementation success (Robey et al., 2002; Nandhakumar,
2005).

Numerous studies have investigated CSFs of ERP system implementation (e.g.,
Holland and Light, 1999; Nah et al., 2001; Somers and Nelson, 2001; Akkermans and
van Helden, 2002; Al-Mashari et al., 2003). The findings vary to some extent, but the
commonly articulated ERP CSFs are top management support, project team
competence, project management, clear goals and vision, project champion, user
involvement, use of consultant, business process reengineering, and minimal system
customization.

CSFs have also been investigated by studies in SMEs (e.g., Loh and Koh, 2004,
Reuther and Chattopadhyay, 2004; Sun et al., 2005; Snider et al., 2009; Doom et al.,
2010; Kale et al., 2010; Malhotraa and Temponi, 2010; Upadhyay and Dan, 2010).
The studies discovered that most of the general ERP CSFs apply to SMEs (e.g., Doom
et al., 2010), while some studies also found CSFs unique for SMEs (e.g., Snider et al.,
2009). For further discussion | refer to the literature review conducted in article 1 (see
Appendix C).

Here | briefly discuss one particular CSF, namely minimal ERP system customization.
A number of studies identified minimal ERP customization as one of the CSFs for
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ERP system implementation (Nah et al., 2001; Somers and Nelson, 2001), including
research in SMEs (Upadhyay et al., 2011). In contrast, some studies have documented
failed ERP projects applying customization (Kholeif et al., 2007; Hawari and Heeks,
2010). In particular, research on ERP system implementation in SMEs indicates that
SMEs may rather choose to adapt ERP systems to the business processes (Snider et al.,
2009; Poba-Nzaou and Raymond, 2011), since system flexibility is important for these
organizations (van Everdingen et al., 2000; Bernroider and Koch, 2001). This issue
exemplifies that the CSFs from large enterprises may not apply to SMEs. The issue of
ERP system customization has been further discussed in article 4 (see Appendix C).

ERP effects

Variance research also includes studies of ERP effects, focusing on the outcomes of
ERP implementation (Robey et al., 2002). This issue has received substantial attention
and the ERP literature includes numerous studies investigating ERP system outcomes.
Over the years, various approaches to ex-post evaluation of ERP system outcomes
have been developed. These include studies employing ERP success assessment tools
(Tan and Pan, 2002; Gable et al., 2003; Ifinedo, 2006a), ERP benefit frameworks
(Shang and Seddon, 2000; Shang and Seddon, 2002; Staehr, 2007; Williams and
Schubert, 2010), and ERP balanced scorecard frameworks (Chand et al., 2005; Velcu,
2007; Uwizeyemungu and Raymond, 2009).

A significant contribution in this area is the model for Enterprise Systems® Success
(ESS) measurement developed by Gable et al. (2003). This model is selected as a
framework for investigating ERP outcomes in this study (see article 3 in Appendix C).
| present the ESS model in more detail in the following.

The ESS model builds on the models by DeLone and McLean (1992) and Myers et al.
(1997), with the success dimensions and measures revised to meet the ERP
characteristics. The model involves 27 measures of ERP success grouped into four
dimensions: information quality, system quality, individual impact, and organizational
impact. Information quality is a measure of the quality of the information the ERP
system produces. System quality includes measures of the ERP system performance
from a technical and design perspective. Individual impact measures the extent to
which the ERP system has influenced the capabilities and effectiveness of workers.
The Organizational impact dimension captures the extent to which the ERP system

! The terms enterprise system and ERP were used interchangeably in this model.

18



has promoted improvements in organizational results and capabilities (Gable et al.,
2008).

The model is presented in Figure 2.2. It is purely a measurement tool for assessing the
ERP success, and it does not propose any causality effects between the dimensions
(Gable et al., 2003). The model gained considerable recognition and has been further
employed in several studies (e.g., Sedera et al., 2003; Sedera and Gable, 2004; Sehgal
and Stewart, 2004; Ifinedo, 2006a; Gable et al., 2008). Petter et al. (2008) in their
thorough literature review found the ESS model to be the most comprehensive tool for
IS success measurement. They state one of its strengths to be that it avoids overlap
between the constructs and measures.

Enterprise
Systems
Success
System Information Individual Organizational
Quality Quality Impact Impact
Ease of use Availability Learning Organizational costs
Ease of learning Usability Awareness/Recall Staff requirements
User requirements Understandability Decision Effectiveness Cost reduction
Systems features Relevance Individual productivity Overall productivity
Systems accuracy Format Improved outcomes/outputs
Flexibility Conciseness Increased capacity
Sophistication E-Commerce
Integration Business Process Change

Customization

Figure 2.2. The ESS model (adapted from Sedera et al., 2004)

A limited number of studies have focused on ERP system outcomes in SMEs. Esteves
(2009) conducted a survey to investigate ERP benefits realization in SMEs, applying
the ERP benefit framework by Shang and Seddon (2000). The study determines a link
between the benefits and the point in time when the various benefits are expected to
materialize, resulting in a benefit realization road-map for ERP usage in SMEs.

Another study reporting ERP outcome assessment in SMEs was conducted by Federici
(2007, 2009). The author aimed at a post-introduction assessment of ERP outcomes in
SMEs. Interestingly, the study also investigated factors influencing the outcomes. A
list of the five most cited benefits that were promised to large companies by ERP
adoptions was adopted. The results of a survey of 50 SMEs showed that the most

19



common benefits were procedure simplification, easier information retrieval, improved
performance management, and production efficiency improvements. The most
influential factors observed were depth of organizational change and type of chosen
ERP producer.

Recently, Kale et al. (2010) investigated performance evaluation of ERP
implementation in Indian SMEs. Nineteen ERP benefits were studied through a survey
of 130 SMEs. The findings indicated that SMEs benefited mainly by reduced need for
support, improved customer services, and improved communication.

Although these studies used data from SMEs, they did not examine in detail the
specificity of the SME environment. Moreover, by basing the studies on existing
frameworks or lists of ERP outcomes, the studies do not exploit the potential to
identify and explore new outcomes which might be specific for SMEs.

2.2.2 Process research on ERP implementation

In contrast to variance research, process research seeks to explain how changes emerge
over time. This perspective builds on the more general IS implementation research
pursuing the process view (Markus and Robey, 1988; Newman and Robey, 1992). In
this theoretical perspective, IS implementation is typically considered as a sequence of
stages. As an example, Kwon and Zmud (1987) developed a six stage model of the
implementation process, building on diffusion of innovation (DOI) theory (Rogers,
2003). The model has later been refined by Cooper and Zmud (1990), consisting of the
following six phases: initiation, adoption, adaptation, acceptance, routinization, and
infusion.

In ERP research, various stage models representing the ERP life-cycle have been
developed. These wusually differ in the number of stages they encompass,
distinguishing between three (Parr and Shanks, 2000), four (Markus and Tanis, 2000),
five (Ross and Vitale, 2000; Chang et al., 2008), and six phases (Esteves and Pastor,
1999).

The framework by Markus and Tanis (2000) has been employed by a number of ERP
studies (e.g., Kumar et al., 2002). The model consists of four phases, characterized by
key players, typical activities, characteristic problems, appropriate performance
metrics, and range of possible outcomes. The phases are: project chartering, the
project, shakedown, and the onward and upward phase.
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e Project chartering includes the activities before the official start of the project.
These include the organizational decision about an investment in a new IS solution,
mapping of existing business processes, analysis of potential benefits and
limitations, specification of functionality needed, and system selection.

e The project phase encompasses all activities between the system selection and
“going- live”. It comprises activities such as project team building, business
process modeling and reengineering, system customization and configuration, end
user training, data conversion, testing and debugging, and rollout.

e Shakedown is defined as the period between *“going-live” and the time when
operations get into routine use. During this phase the system performance is tuned,
bugs are fixed, and additional training is conducted if needed. The end users are
getting familiar with the system and operations are becoming “normal.”

e The onward and upward phase is defined as the period since “normal” operations
to when the system is replaced by an upgraded version or a different system.
Typical activities involved are additional user skill building, continuous business
improvement, and benefits and success assessment.

In contrast, Esteves and Pastor (1999) developed a six stage ERP life-cycle
framework. The authors mapped the research issues that can be analyzed within an
ERP life-cycle process, and categorize them into the following phases: adoption
decision, acquisition, implementation, use and maintenance, evolution, and retirement
(see Figure 2.3). Each of the phases involves several issues and activities typical for a
particular phase. These are briefly discussed in the following.

Adoption Acquisition “\Implementation\ Use and Evolution Retirement
Decision Maintenance

Figure 2.3. ERP life-cycle framework (adapted from Esteves and Pastor, 1999)

e During the adoption decision phase organizations recognize their need for a new
ERP system. This phase comprises activities such as definition of system
requirements, its goals and benefits, and an analysis of the intended ERP system
impact.

e The acquisition phase includes selection of the product that best fits the selection
criteria. Also, an implementation partner is selected based on factors such as price,
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vendor location, maintenance services, etc. This phase may also include appointing
a selection team, analysis of the return on investment (ROI), and reference visits.

e The implementation phase in the framework consists of activities such as ERP
system customization, business process management, and user training. In the
beginning of the phase an implementation team is usually appointed. Also, the
actual technical installation when an ERP system “goes-live”, is carried out during
this phase. This task is usually carried out by a vendor or consulting company, and
can be done via various implementation methodologies.

Here | need to point out that the terminology used by the Esteves and Pastor differs
from the terminology used in this thesis. As emphasized in the introduction, | use
the implementation term to refer to the full ERP life-cycle. The Esteves and Pastor
model exemplifies how the term ‘implementation’ can be used to denote a limited
part of the implementation process (phase three in the framework).

e The use and maintenance phase includes activities such as system utilization, user
acceptance and satisfaction, and benefits realization. After “going-live”, the system
also needs to be maintained, malfunctions need to be corrected, and special
optimization requests need to be met.

e The evolution phase involves extensions of the ERP system through integration of
additional applications (e.g., CRM, Business Intelligence, etc.), and identification
of possible new benefits.

e Finally, in the retirement phase the ERP system is substituted by a new ERP
system or other IS approach.

Table 2.2 provides an overview of possible issues and activities experienced during the
various phases of the ERP life-cycle. Naturally, not all the stated activities need to take
place in a single project, and additional activities may also appear. Moreover, not all
ERP projects will necessarily progress through the same life cycle stages (Robey et al.,
2002).
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Table 2.2. ERP life-cycle activities (adapted from Esteves and Pastor, 1999)

Adoption Acquisition Implementation | Use and Evolution Retirement
decision maintenance
Needs ERP system Implementation | Use of the Integration of ERP system
recognition - selection team system more abandonment
motivation composition capabilities into
(adoption the ERP
drivers)
System Implementation | System Maintenance New benefits Substitution
requirements partner customization of the ERP
specification selection system
Goals and Selection Business process | Debugging
benefits criteria management
definition
ERP system Reference visits | Users training Upgrades
impact
analysis

Selection team | Technical User acceptance

composition installation and satisfaction

Selection Implementation | ERP outcomes

decision methodology (benefits

realization)
ROl analysis Data conversion

2.3 Theresearch perspective applied in this study

Despite the prevalence of variance studies in IS literature, limitations of this research
stream have been expressed (Newman and Robey, 1992; Robey et al., 2002). The
variance studies have been criticized for their lack of understanding of implementation
process features (Newman and Zhao, 2008), and thus being too simplistic (Newman
and Robey, 1992). Already Kwon and Zmud (1987) called for integration of the two
approaches by exploring ““the impact of multiple contextual factors on multiple
implementation stages” (Kwon and Zmud, 1987, p.125). Thus, their model of the
implementation process can be seen as a combination of the variance and process
approach, as they argue that the influences of the different factors can be expected to
vary across the different stages (Munkvold, 1998).

Some ERP studies have also applied a combination of the variance and process
approach. While exploring CSFs of ERP implementation, Somers and Nelson (2001)
related the identified CSFs of ERP implementation to the phases of the process model
by Cooper and Zmud (1990). In a similar vein, Nah et al. (2001) classified the CSFs
according to the Markus and Tanis (2000) ERP life-cycle model. The phases of the
Markus and Tanis model were also used to link with critical elements for a successful
ERP implementation in SMEs (Loh and Koh, 2004). Esteves (2009) classified the ERP
benefits found along three ERP usage phases (stabilise, synthesise, and synergise).
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Some researchers have argued that variance and process theories should not be
combined (Seddon, 1997; Markus and Robey, 1998), resulting from the assumption
that variance theories are positivist and process theories are interpretive (Burton-Jones
et al., 2004). Burton-Jones et al. (2004) question this assumption and claim that:
“there is no necessary relationship between one’s choice of theoretical approach and
one’s choice of positivist or interpretive assumptions” (Burton-Jones et al., 2004, p.
22). The authors furthermore state that employing a “pure” variance or “pure” process
approach drastically limits the flexibility to explore certain phenomena, and they
encourage employment of combined theoretical approaches. A combination of the
variance and process approaches can provide a more comprehensive explanation of IS
implementation issues, as the approaches can complement each other (Burton-Jones et
al., 2004).

In the light of the aforementioned, this thesis employs a combination of both variance
and process theoretical approaches to study the influence of the SME context on ERP
system implementation. The variance approach is embodied by the SME
characteristics, representing the contextual factors studied. The stage model of the
ERP life-cycle embodies the process approach, representing various stages of the
implementation process. Hence, the aim is to investigate influences of SME
characteristics on various ERP life-cycle phases and their activities (see Figure 2.4).

SME Context

Adoption Acquisition \\Implementation\\Use and Evolution Retirement
Decision Maintenance

Figure 2.4. Research framework

The SME context studied in this thesis is formed by the SME characteristics
introduced in section 2.1. Thus, the terms SME characteristics and SME context are
used interchangeably in the thesis. Figure 2.5 summarizes the identified dimensions of
the SME context. The SME characteristics are organized according to the three
contextual dimensions of the TOE framework (presented in Figure 2.1):
organizational, environmental, and information systems characteristics.
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SME context

Organizational Environmental Information system
characteristics characteristics characteristics
e Resources e  Market, customers e IS knowledge
e  Ownership, e Uncertainty e IT technical
management and experience
decision making e IS function, IS
e  Structure complexity
e Culture
e Processes and
procedures
e Stage of growth

Figure 2.5. Characteristics of the SME context

The study investigates influences of the SME context on various stages of the ERP
life-cycle. The Markus and Tanis model was utilized in the beginning of my research
project, and was applied in article 2. However, this study showed that it was difficult
to distinguish between the two last phases of the model: project shakedown, and
onward and upward phase. We found it hard to determine when the operations had
become “normal.” Therefore, for the rest of the project, | decided to adopt the ERP
life-cycle framework by Esteves and Pastor (1999).

The main reason why | have adopted this framework is that it applies a more granular
approach compared to other models. It provides more detailed understanding of the
ERP life-cycle and thus a better classification of the implementation activities. In
particular, the framework clearly distinguishes between system adoption and
acquisition, as these are two diverse phases which are usually merged in other models.
The framework is used in order to systematically organize the activities of the ERP
life-cycle.
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3 Research approach

This PhD research project applied a qualitative exploratory research approach. The
research has been conducted through a combination of literature review and case study
research. The empirical part comprises a multiple case study of four SMEs. The unit of
analysis for the case studies is the ERP system implementation in an SME.

A case study is defined as ““an empirical inquiry that investigates a contemporary
phenomenon in depth and within its real-life context, especially when the boundaries
between phenomenon and context are not clearly evident” (Yin, 2009, p.18). With
regard to the purpose of the research to identify new insights within the context of
ERP system implementation in SMEs, case study served as an appropriate research
approach.

The research applied a multiple case study design (Yin, 2009). A multiple case design
may be preferred over a single case design, as analytic conclusions independently
arising from two (or more) cases will be more powerful than those coming from a
single case alone (Yin, 2009). Moreover, multiple cases strengthen the precision and
validity of the findings (Miles and Huberman, 1994).

Case studies have been widely utilized in ERP research (Schlichter and
Kraemmergaard, 2010), and the multiple case study approach has been applied in a
number of recent ERP studies (e.g., Rothenberger et al., 2009; Snider et al., 2009;
Poba-Nzaou and Raymond, 2011).

The main reason for choosing a multiple case study in this research was to enable a
cross-case comparison and thus to enable identifying findings common for all cases as
well as findings specific for particular contexts. The selected research approach
formed the basis for the research design, case selection, data collection and data
analysis. These aspects are further presented in the following sections.

3.1 Research design

Research design can be defined as ““a logical plan for getting from here to there,
where ‘here’ may be defined as the initial set of questions to be answered, and ‘there’
is some set of conclusions (answers) about these questions. Between ‘here” and ‘there’
may be found a number of major steps, including the collection and analysis of
relevant data.”” (Yin, 2009, p.26).

The research design in this study comprised several activities. An overview of the
research activities is depicted in Figure 3.1. The letters indicate data collection in the

26



four case organizations (the case organizations and their selection procedure will be
further discussed in the following sections). The numbers in the figure represent the
research articles, indicating the time span for the development of each of these.

First, a literature review was conducted. While literature review was an ongoing
activity throughout the PhD project, Figure 3.1 refers to the main part of the literature
review which resulted in the first article. The literature review employed a systematic
methodology, with explicit procedures for searching the articles (for more detail see
publication 1). In total, 77 articles were included in the review. The articles were
classified according to the phases covered in the ERP life-cycle framework by Esteves
and Pastor (1999). The analysis also concentrated on various research themes, theories
and research methods employed by the articles reviewed. The literature review
revealed gaps in former research within the domain of interest and identified potential
research opportunities. This research phase served to further refine the problem
definition.

2009 ! 2010 ! 2011 ' 2012
|I|I|I|I|IEI|I|I|I|I|IEI|I|I|I|I|IEI| >
Literature review I é é
Problem definition I é é
Data collection i A B.C.D i i
Research articles 1 I 2 3| 4 5 i

Thesis summary

Figure 3.1. Overview of research activities

The empirical part of the research is comprised of a multiple case study. First, an
exploratory study of the first case organization was conducted, resulting in article 2.
This study documented the relevance of the research focus and the findings indicated
potentially important issues for further investigation. The first case study also helped
to plan further research steps including subsequent data collection in the other three
organizations. The multiple case study enabled a cross-case analysis in order to
investigate differences and similarities between the four cases, resulting in articles 3, 4
and 5.
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3.1.1 Case selection

With regard to the focus of this research, the primary criterion for selecting the cases
was that the organization needed to be an SME (following the EU definition
introduced in chapter 1) having implemented an ERP system. At the outset of the
research project two potential countries were considered for the data collection, the
Czech Republic and Norway. The Czech Republic is the country of my origin, while
Norway is the country where | perform the PhD studies. After a thorough
consideration the Czech Republic was selected for the data collection. There are
several reasons for this choice.

One of the main issues considered was a potential language barrier in Norwegian
companies. The interviews would need to be conducted in English, and concerns were
raised about the willingness and proficiency of the informants to perform interviews in
English. This also implied a potential risk of losing the richness of the data, as well as
ability to capture the context in desired detail.

Another advantage of the Czech context was that | possessed better knowledge about
the Czech market and society. More importantly, 1 had personal contacts in several
Czech companies, which proved to be highly beneficial for gaining access to the
organizations. All the familiar companies were privately owned enterprises. As the
adoption of ERP systems is believed to be higher in private sector than in public sector
organizations (Ifinedo, 2006b), | perceived it natural to focus on the private sector.

The selection process in this research project was based on a mixture of criterion,
opportunistic, theory based, stratified purposeful, and snowball sampling strategies
(Miles and Huberman, 1994). The selection of all case SMEs followed the
opportunistic sampling strategy. Their selection was not made at the beginning of the
project, but rather emerged gradually in response to various issues emerging from the
data. In addition, the individual cases were selected based on different strategies as
explained in the following.

Access to the first case organization was an important selection criterion (Yin, 2009).
Due to a personal contact | gained convenient access to the company. This was a
manufacturing company, and the findings from the first case showed how the
production strategy can be a significant factor affecting ERP implementation. To
enable comparison between the cases, the selection of the three subsequent cases
followed the stratified purposeful sampling strategy (Miles and Huberman, 1994).
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As the second case another manufacturing company was selected. Its selection also
followed the snowball sampling strategy, as it was identified as a potential case based
on the interviews in the first company. Since the first two cases were manufacturing
companies, the intention was to include a company representing a significantly
different business type. Therefore, a non-manufacturing organization was included in
the study as the third case. Finally, in contrast to the first company operating under the
make-to-order (MTO) production strategy, as the fourth case | selected a
manufacturing organization operating under a make-to-stock (MTS) production
strategy. This can be classified as a theoretical sampling strategy (Miles and
Huberman, 1994, Corbin and Strauss, 2008).

In general, the selection of the cases was also restricted by limitations in terms of time
and resources available for the PhD project. The number of cases was limited to four.
This is argued to be an adequate number of cases for generating theory with sufficient
empirical grounding (Eisenhardt, 1989). More details about the cases are provided in
the following section.

3.1.2 Case overview

All four case organizations are privately owned SMEs from the Czech Republic. In
order to ensure anonymity, the organizations are labeled as CompA, CompB, CompC,
and CompD.

Table 3.1 lists key characteristics of the companies and the ERP implementation
projects in the four cases. The case companies represent different phases in the ERP-
life cycle, varying from 11 months (CompA) up to 5,5 years (CompD) of experience
with the ERP system at the time of data collection. According to the life-cycle stages
modelled by Esteves and Pastor (1999) (presented in Figure 2.3), three of the
companies (CompA, CompB, and CompC) were in the “use and maintenance” phase,
while CompD was in the “evolution” phase, as they had extended the ERP system with
a Business Intelligence module in 2010. The following section provides a brief
presentation of the individual cases.

CompA, founded in 1994, is a manufacturing SME engaged in production of fiber
optic components. The company operates on a single site, situated in a smaller city in
the Czech Republic, and consists of six product divisions, comprising also a
technological center providing development and design of new products and
production technologies.
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Table 3.1. Characteristics of the case companies and ERP implementation projects

production control,
payroll system,
attendance system)

production control)

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
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)

Implementation
partner

Certified agent

Vendor

Certified agent

Vendor

Implementation
team

10 internal
employees

4 internal employees
+ consultant

2 internal
employees

6 internal employees

In 2007, CompA decided to invest in a new ERP system to replace the obsolete legacy
systems. The CEO appointed a team responsible for the system selection. After a
thorough selection process, the ERP system Helios Green was selected in 2008. This
ERP system was developed by one of the leading software houses in the Czech
market, LCS International, founded in 1990 and acquired by Assecco Solutions in
2007. CompA selected a small local IT firm operating as a certified agent of the ERP
vendor as implementation partner. The firm offers a complete service covering all
aspects of an ERP system implementation, including a follow-up support.

However, right after the system selection the implementation project was discontinued
by top management. The reason was the market uncertainty resulting from the
financial crisis in 2008. The project was restarted 4 months later in a reduced version,
only one and a half month before the planned start of the system. Because the financial
manager refused to change the accounting system during the fiscal year, the company
decided to meet the initial deadline and start the new ERP system from the beginning
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of the year. As a consequence of the time constraints, an accounting module was
launched in the beginning of January 2009 and the rest of the system was launched by
mid-April.

The cooperation with the implementation partner went well and, except for a slight
delay, the implementation project has been perceived as successful. CompA uses the
ERP system extensively and continues to develop it further. For example, a new
production division of optoelectronic components started three months after the ERP
system “going-live”. This required substantial modifications of the ERP system and
development of a new module for production rendering. Interestingly, the company
gained access to the system development software and develops the ERP system
internally.

CompB, founded in 1991, is a distributor and manufacturer of electronic components
for demanding applications in the areas of aerospace, military, transport, and
telecommunications. The company operates on two sites within a smaller city in the
Czech Republic. In October 2006, the company implemented the ERP system ABRA
G4. It is the highest version of the ERP system developed by ABRA Software, one of
the largest Czech ERP vendors, operating on the market since 1991. The ERP system
was implemented by the vendor, while a local consultant was also involved in the
project. CompB is the only case using an external consultant. However, in the other
cases the implementation partners also provided consulting services to the companies.

The implementation project took more time than was planned because of the high level
of ERP system customization required by the company. In addition, the CEO required
all historical data to be transformed from the legacy system, which also complicated
the project. All modules were implemented at once, except for a financial module
which was implemented with more than one year delay. This was caused by a
skeptical stance of the financial manager, as he wanted to keep the old accounting
system. The implementation project, despite some problems in the beginning of the
system usage, is perceived as successful. The system is further developed through
cooperation with the consultant, and the company plans to extend the system further to
the manufacturing area.

CompC, founded in 2001, is engaged in selling perfumes and cosmetics through the
internet. The company is privately owned by two owners, who are also the company
CEOs. CompC operates on a single site situated in a smaller city in the Czech
Republic. In the end of 2006 the company decided to renew their IS solution, which
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was restricted to the accounting function. The ERP system requirements were specific
in the emphasis on maximal automation of processes, possibility of extensive program
modifications, and system openness for add-on extensions.

In August 2007, the company implemented ABRA G3, a smaller version of the ERP
system from the same vendor as in CompB. The ERP system implementation has been
carried out by a small local IT firm, selected as the implementation partner. This firm
operates as a certified agent of ABRA Software, and offers a complete range of
services for the EPR system implementation.

All selected modules were implemented at once. The implementation team consisted
of two internal employees, while the CEOs were also actively involved in the whole
implementation process. CompC is characterized by significant expansion during the
last decade. The growth of the company causes new requirements which have radical
influence on the system extension. The scope of the system in terms of user licenses
has increased almost ten times during three years since 2007. The implementation
project in CompC is reported to be successful, and the ERP system is considered
essential for the firm’s business activities.

CompD, founded in 1992, produces and distributes agriculture machinery. The
company operates on a single site, situated in a smaller city in the Czech Republic. As
the company expanded over time the legacy IS solution became insufficient and a need
arose for a more sophisticated system for managing the company.

In January 2005, the company implemented ALTEC Aplikace, an ERP system
developed by a smaller Czech ERP vendor, ALTEC, founded in 1991. In contrast to
the two previous vendors, ALTEC does not have its headquarters located in Prague,
but in a smaller city in the same region as CompD. The implementation project has
been carried out by the vendor. All modules were implemented at once but with
considerable further development over time, as some modules were immature and did
not offer the required functionality. CompD collaborated intensively with the vendor
on further development of the system and even became a testing partner of the ERP
system. In 2010, the ERP system was extended by a business intelligence module
offered by the vendor.

3.2 Data collection

Two qualitative data collection techniques have been used in this research:
e Interviews

e Document analysis
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3.2.1 Interviews

The primary source of data has been personal interviews. In total, 34 interviews were
conducted across the four organizations. The data collection was carried out during the
period from February to October 2010 (as illustrated in Figure 3.1). Apart from two
telephone interviews with the vendors in CompA and CompD, all interviews were
conducted face-to-face at the companies’ locations, usually in meeting rooms. The
interview process followed the guidelines by Myers and Newman (2007) for
conducting qualitative interviews.

In order to collect different perspectives on the ERP system implementation, the
interviews have been conducted with multiple stakeholders across the four
organizations. Key informants were selected according to their perceived ability to
report on the studied phenomenon. The emphasis was put on collecting data from
informants involved in the ERP implementation projects, while also end users were
included in the interviews. The respondents represented different positions within each
organization. In addition, vendors or consultants involved in the ERP implementation
were also interviewed. This approach enabled to collect various viewpoints from
different roles within the ERP implementation projects. The interviews lasted from
about 20 to 100 minutes, with an average of about one hour. Table 3.2 provides details
about the informants’ positions and length of the interviews.

The interviews were semi-structured, using an interview guide with open-ended
questions. An initial interview guide was developed based on the literature review, and
was used for data collection in CompA. The interview guide was slightly updated
based on what was learnt from the first case analysis, and used for further data
collection in the other three companies. The interview guide covered two main areas.
The first area included information about the organization, business activities, and the
ERP system implementation project in general (mostly discussed with project leaders
and their assistants). The second area covered questions regarding various issues of the
ERP system implementation through the entire ERP life-cycle (Esteves and Pastor,
1999), including issues such as ERP implementation motivation, selection process,
implementation team activities, critical success factors, user training, ERP system
usage, ERP outcomes, maintenance, system development, etc. The informants were
asked to express their personal opinions and viewpoints about the particular issues. An
example of the interview guide is included in Appendix A, providing an overview of
the discussed issues and questions raised.
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Table 3.2. Overview of interviews in the four cases

Case Number Work position of informants Duration of
of interview
interviews (in minutes)

CEO 20
End user (sales department) 32
Financial manager 46
Implementation partner’s CEO (telephone interview) 21
IS administrator (programmer) 87
IT manager 77
Key user for production 65
CompA 14 Key user for production planning 56
Key user for sales 72
Key user for warehouse 39
Project leader (quality manager) 78
Project leader and project leader assistant 85
Project leader assistant (key user for purchasing) 68
Technology manager 63
Consultant 87
End user (technology department) 53
Financial manager 48
CompB 7 IT/IS administrator 76
Project leader assistant (technology manager) 58
Project leader assistant (technology manager) 88
Sales manager 32
End user (warehouse) 32
Implementation partner’s CEO 83
CompC 4 Project leader (sales manager) 65
Wholesale manager 54
Economic manager 58
End user (sales department) 70
IT/IS administrator 34
Payroll clerk 21
CompD 9 Production manager 48
Project leader (purchasing manager) 95
Technology manager 59
Vendor’s consultant (telephone interview) 15
Warehouse manager 27

The selection of the issues covered in the interview guide was grounded in the ERP
literature, as these have been identified by previous research as important aspects in
relation to ERP system implementation. Various contextual factors have been reported
by a number of studies to influence the ERP implementation (e.g, Raymond et al.,
2006; Raymond and Uwizeyemungu, 2007; Seethamraju and Seethamraju, 2008;
Ramdani et al., 2009; Shiau et al., 2009; Chang and Hung, 2010). The contextual
influences were investigated in relation to various phases of the ERP life-cycle. The
time perspective plays an important role in ERP implementation, as different phases of
the ERP life-cycle are characterized by different activities, key players, and problems
typical for each particular phase (Markus and Tanis, 2000).
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The interview guide comprised open-ended questions and my intention was to allow
for open discussion with the informants about the focused issues. The SME
characteristics identified from literature (Table 2.1) were considered during the
interviews, but these were not introduced up front as | did not want to influence the
informants’ answers by any given framework. Instead, these were only used as a basis
for potential prompting questions. This approach also applied for all other issues
covered in the interviews.

ERP system implementations are substantial investments, expected to yield positive
outcomes. Determination of ERP success and its evaluation remains an ongoing
concern in both practice and research (e.g., Esteves, 2009; Federici, 2009;
Uwizeyemungu and Raymond, 2009; Kale et al., 2010; Williams and Schubert, 2010).
Therefore, the interview guide covered questions regarding perceptions of success,
acceptance, usage, ERP implementation evaluation, and ERP outcomes. The four
dimensions of the ESS model by Gable et al. (2003) were used as a basis for
prompting questions. The role of CSFs is essential in ERP system implementation
projects. Numerous studies reported on these crucial factors in both large enterprises
(e.g., Holland and Light, 1999; Nah et al., 2001; Somers and Nelson, 2001; Al-
Mashari et al., 2003), as well as in SMEs (e.g., Loh and Koh, 2004; Reuther and
Chattopadhyay, 2004; Sun et al., 2005; Snider et al., 2009; Doom et al., 2010; Kale et
al., 2010; Malhotraa and Temponi, 2010; Upadhyay and Dan, 2010). The CSFs
identified in former studies were used as a basis for prompting questions.

Apart from one interview with the CEO of CompA, all interviews have been recorded.
Every informant was asked about his/her agreement with recording in the beginning of
the interview and | did not experience any aversion or reluctance to the recording
practice. In addition, | took notes in the interview guide, indicating important or
interesting issues mentioned during the interviews.

E-mail and telephone communication were also used for clarification of some issues.
In particular, subsequent data collection was conducted regarding the ERP system
customization in the companies. Additional information about the applied level of ERP
system customization and its reasons was collected through a follow-up e-mail to one
representative per case, considered to be the most competent informant for the
customization topic (project leader in CompA, consultant in CompB, certified agent in
CompC, and vendor in CompD).

Additional information was also collected about ERP system outcomes. A survey
based on the instrument developed by Gable et al. (2003) was sent to all interviewed
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informants. The aim was to collect additional information to enable a comparison with
former studies applying the same instrument. However, due to low response rate and
incompleteness of the received responses, this data could not be further utilized.

3.2.2 Document analysis

The data collection has been further supplemented by document analysis. Two types of
documents have been collected: documents including general information about the
case organizations (company web pages, company presentations, and brochures), and
documents about the implementation projects (project documentation provided by the
organizations, web pages of the vendors and implementation partners, and reference
studies developed by vendors). The documents were carefully studied and relevant
information was extracted. The purpose was mainly to provide additional information
about the case organizations and implementation projects studied.

3.3 Data analysis

The analysis process went through several steps as the research progressed, reflecting
the focus of the particular research publications. For all four articles, the first step
conducted has been a within-case analysis (Eisenhardt, 1989). For the three articles
based on multiple case studies, this was followed by a cross-case analysis. These two
steps are described in the following.

3.3.1 Within-case analysis

The main purpose of the within-case analysis was to gain a comprehensive
understanding of the individual cases. The analysis focused on revealing information
about the organizational setting and the implementation project in general. The main
material analyzed here involved the interview audio files, notes in the interview
guides, and various documents collected.

For the first case (article 2), the data analysis was managed without use of any
analytical software. The analysis aimed to integrate information from various
informants regarding the issues covered in the interview guide, as well as new issues
emerging from the data. During the analysis process a substantial number of notes
were made in MS Word. Based on the analyzed data several overview tables were
developed to get a better understanding of the data. In addition, important quotes
regarding each of the studied issues were transcribed.
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3.3.2 Cross-case analysis

After data collection in the other three companies the data got more complex and
complicated for analysis. Therefore, NVivo 9 software has been used to manage the
data through a coding process. Here, the data from all four cases were treated together.
The main reason was to enable a cross-case analysis.

The analysis strategy differed slightly according to the purpose of the individual
articles. For articles 3 and 4, relevant parts covering issues related to ERP outcomes
and ERP customization were transcribed and translated into English. The transcribed
material was then analyzed through a coding process. The coding followed the focus
of the articles. For article 3, the codes represented particular ERP system outcomes
mentioned by the interviewees. While the four dimensions of the ESS model (Gable et
al.,, 2003) were used as an underlying framework, the analysis also focused on
identifying additional outcomes emerging from the interview data. For article 4, the
data analysis concentrated on identifying reasons for ERP system customization. The
reasons for ERP customization identified in former literature were used as underlying
constructs during the analysis. For both articles, the analyzed text was also coded to
indicate contextual influences on the issues studied .

For the purpose of article 5 a more complete overview of the data was needed. The
entire recordings were therefore transcribed in full in the original language (Czech).
The data analysis concentrated on identifying influences of the SME characteristics,
thus the codes represented particular SME characteristics emerging from the data.
While a list of SME characteristics identified from former literature was applied as a
basis, the analysis was open for identifying additional characteristics specific for
SMEs. The data were further analyzed according to the ERP life-cycle framework,
with the identified factors being assigned to the particular phases.

In general, with regard to the nature of the coding applied, it can be characterized as
selective coding (Corbin and Strauss, 2008). In Appendix B, | provide an example of
the coding process.

The cross-case analysis concentrated on investigating similarities and differences
between the cases, focusing on the following dimensions:

e Contextual dimensions (i.e., industry, business type, number of employees,
experience since “going-live”, time since “going-live”, ERP system, implemented
modules, legacy IS, implementation partner, and implementation team).
Comparison of the cases according to the contextual dimensions served as a basis
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for further analysis, relating the findings to similarities and differences in these
dimensions. The results of the comparison were presented in a number of tables, as
an example see Table 3.1.

e Particular focus of the analysis (e.g., ERP outcomes, ERP customization,
customization reasons, etc.). As explained above, the analysis process reflected the
focus of the individual articles. The studied aspects were compared across the
cases. The results were usually presented in tables, as an example see Table 3 in
article 3, or Table 3 in article 4.

e Influences of the SME context. The influences of the SME context were also
compared across the cases. The findings were further analyzed in relation to
comparison results based on the two previous dimensions. Table 5.1 provides an
overview of the cross-case analysis with focus on the influences of the SME
context.

The findings from the cross-case analysis were then compared with findings from
former research. This comparison identified similarities as well as differences in the
findings, indicating the contributions of the study. These are further discussed in
chapter 5. A diagrammatical representation of the research design is illustrated in
Figure 3.2.

Data collection Literature review
- 34 semi-structured interviews - IT/IS/ERP in SMEs
- Document analysis - ERP outcomes

- ERP customization

A 4

1 1
1 1
1 1
1 1
I |
I |
I |
1 1
1 1
1 1
I |
I |
I |
1 1
1 1
1 1
' Data analysis !
1 - Interview transcription 1
1 1
1 1
1 1
I |
I |
1 1
1 1
1 1
1 1
I |
I |
I |
1 1
1 1
1 1
I |
I |
I 1

- Coding in Nvivo 9

v - Within-case analysis

Follow-up data
collection

A 4

Cross-case analysis

A 4

Figure 3.2. Research design
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3.4 Validity issues

This section discusses the validity issues of the research. | start with elaboration on
internal validity, followed by concerns regarding external validity. | also reflect on
potential influences of researcher bias.

3.4.1 Internal validity
To make the research transparent, | have made an effort to document as much details

about the conducted research steps as possible. Here, | discuss the validity and
limitations of the selected research approach. To do so, | apply the criteria for rigorous
assessment of positivist case research developed by Dubé and Paré (2003). The
authors proposed a set of criteria and recommendations for improvement of future
research. For more details on these issues | refer to Table 13 in Dubé and Paré (2003,
p. 621-625). The criteria focus on three main areas: research design, data collection,
and data analysis. | reflect on these issues and provide an overview of the assessment
in Table 3.3.

Naturally, the interpretation of the results in this study might be influenced by the
researcher’s bias. The goal of this study was to enhance understanding of the
contextual influences on ERP system implementation in SMEs. This perspective
applied has shaped my interpretation of the findings. My angle was to investigate the
influences of the SME context on the ERP implementation projects, since | postulated
that the contextual influences may play an important role. However, focusing on the
contextual issues may have limited my attention to other factors that potentially may
also have affected the implementation. Furthermore, my point of view has been more
from the position of the implementation team members, or even from the vendor’s
position, than the end user perspective. Thus, some issues which could be relevant for
end users may have been omitted. This also relates to my approach during the data
collection, where my emphasis was on collecting data from the implementation team
members, with less focus on the end users. These considerations might affect my
interpretation of the findings.
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Table 3.3. Assessment of internal validity issues

Criteria (Dubé and Paré, 2003)

Assessment Comments

Research Design

Clear research questions

The study’s purpose and research question were clearly defined.

A priori specification of
constructs and clean theoretical
slate (exploratory case studies)

The study used a priori constructs derived from literature, ensuring that
important issues are not overlooked. Yet, the study recognized a need to
be open for new issues emerging from data, ensuring that new constructs
can be discovered.

Theory of interest, predictions
from theory, and rival theories
(explanatory case studies)

The study adapted several theoretical frameworks, e.g. TEO framework
(Tornatzky and Fleischer, 1990) and ERP life-cycle framework (Esteves
and Pastor, 1999), and predictions following from the theory applied were
stated. No rival theories that contradict the findings were explored.

Multiple-case design

The study employs a multiple case study of four companies.

Nature of single-case design and
replication logic in multiple-case
design

The selection of the case organizations followed several sampling
strategies (Miles and Huberman, 1994) and the selection criteria were
clearly stated in section 3.1. The study also partially followed the
theoretical replication logic (Yin, 2009).

Unit of analysis

The unit of analysis was specified as the ERP system implementation in
an SME.

Pilot case A pilot study was not employed. Yet, the first case helped to clarify the
form and structure of subsequent data collection. In addition, the
interview guide was slightly modified based on the first case.

Context of the study The context of the study was described in detail.

Team-based research and
different roles for multiple
investigators

Being an individual PhD project, the entire data collection and data
analysis were conducted by the PhD candidate. Other researchers were
involved in the role of co-authors of the research publications,
contributing mainly to the process of data interpretation and the
presentation of findings.

Data Collection

Elucidation of the data collection
process

A thorough description of the data collection process and data sources is
provided. The study also includes a number of tables summarizing
information about the data collection process.

Multiple data collection methods
and mix of qualitative and
quantitative data

This study employed qualitative data exclusively. The primary data
source has been personal interviews. In addition, e-mail and telephone
communication was used for clarification of some issues. The data
collection has been further supplemented by document analysis. Thus,
data triangulation was applied by using various data sources (interviews,
documents, emails).

Moreover, the interviews have been conducted with multiple stakeholders
across the four organizations. In addition, vendors or consultants involved
in the ERP implementation were also interviewed. This approach enabled
to collect various viewpoints from different roles within the ERP
implementation projects and thus improve the internal validity of the
findings.

Data triangulation

Discussed in the previous point.

Case study protocol and case
study database

An interview guide was developed prior to going on site and used
throughout the interviews. The guide included an overview of the case
organization, roles of people to be interviewed, and interview questions
grouped according to the research topics to be covered.

A case study database was maintained. The database contains the
following material organized according to the cases: audio files of the
interviews, interview notes, transcripts of the interviews, files with coded
data, and documents collected from the companies and vendors.

Both these two principles of data collection increase the reliability of the
case study (Yin, 2009).

Data Analysis

Elucidation of the data analysis

| The data analysis process has been described in detail in section 3.3
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Process

Field notes, coding, data display,
and flexible process

Field notes were used to annotate the informants’ answers as well as
include additional relevant information during the interviews. The study
employed a systematic coding process to analyze the interview data
(described in section 3.3). During the analysis process a number of
overview tables were developed to get a better understanding of the data.
The data collection process was open for potential changes based on the
initial data analysis. The first case helped to clarify the form and structure
of subsequent data collection, and the interview guide was slightly
modified based on the first case.

Logical chain of evidence

Maintenance of a chain of evidence is one of the principles to increase the
reliability and internal validity of the case study findings (Yin, 2009). The
study maintains a logical chain of evidence in the presentation of the
findings. The research publications provide information to trace the
arguments developed from the initial research questions to the findings
and conclusions. As all the publications went through a peer review
process, the way of presenting the findings and demonstration of their
grounding in the data is believed to be sufficient.

Modes of analysis: Empirical
testing, explanation building,
time series analysis

The data analysis is driven by explanation-building analysis strategy (Yin,
2009).

Cross-case patterns

The study employed a cross-case analysis, looking for similarities and
differences between the cases. The cross-case analysis looked at data
from different perspectives according to the particular issue under study
(presented in section 3.3).

Use of natural controls
(explanatory case studies)

No explicit use of natural controls were possible in the case studies, but
comparison with ERP implementation in large enterprises reported in
former research maintains an element of such control.

Quotes

Quotes have been used extensively to support the findings of the research.

Project reviews

To corroborate the case evidence and interpretations, a case report (a brief
presentation of the case project) was shared with all participants in the
first case organization. As only the project leader responded, the project
report was sent only to the projects leaders in the three other cases. In
addition, a preliminary version of the thesis summary was also shared
with the project leaders to provide their feedback. No discrepancies were
recognized.

Comparison with extant literature
(exploratory case studies)

The study extensively compares the research findings with extant
literature and theoretical frameworks (presented in chapter 2).

3.4.2 External validity

Here, | discuss concerns related to the generalizability of the study findings. In total,
four organizations were studied. All of them are SMEs operating within the private
sector in the Czech Republic. The Czech economy has undergone significant changes
over the last two decades. Being a former Eastern Bloc country, the economy went
through the transition from a centrally planned economic system to a market driven
system (Roztocki and Weistroffer, 2008). Due to substantial economic success and
participation in international institutions such as the EU, several formerly communist
European countries including the Czech Republic have been proclaimed to have
completed the transition (Roztocki and Weistroffer, 2011). As a member of the EU
since 2004, and according to the International Monetary Fund (IMF, 2011) and World
Bank (World Bank, 2011), the Czech Republic is now classified as a developed
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country. Therefore, the context of this current study of Czech companies is regarded to
be sufficiently similar to SMEs in other developed European countries, to argue for a
broader relevance of the findings from this study.

Nonetheless, the case implementation projects were characterized by a significant
transition from old DOS-based technology to contemporary ERP systems. All four
case organizations used obsolete legacy systems and did not convert these until quite
recently. This significant transition might influence the study findings and limit their
relevance beyond the study sample, for example to companies moving from a less
dated technology.

Furthermore, all four case companies selected local ERP systems which could be
characterized as less complex compared to “standard” ERP systems such as SAP. This
might be considered a limitation of the study’s scope as the selected systems might
provide comparatively less outcomes. However, since the literature supports the
finding that SMEs are likely to choose systems provided by small national vendors
(Yeh et al., 2006; Federici, 2009), it is believed that the findings can be generalized to
ERP implementations in other SMEs.
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4 Research publications

This chapter provides an overview of the research publications included in the thesis.
Table 4.1 presents a list of the articles, while full text versions of these can be found in
Appendix C. The articles are presented in chronological order. Article 1 is a literature
review covering former research on ERP in SMEs. Article 2 is an exploratory study
based on a single case study, while articles 3, 4 and 5 are based on a multiple case
study of four cases. The following section presents each publication in more detail,
introducing its focus and main findings.

Table 4.1. Overview of research publications

No. | Publication Published

1 Haddara, M. and Zach, O. (2011). Proceedings of the 44™ Hawaii International Conference
ERP Systems in SMEs: A Literature | on System Sciences (HICSS), Kauai, Hawaii, USA,
Review IEEE Computer Society Press.

2 Zach, O. and Olsen, D.H. (2011). Proceedings of the 44™ Hawaii International Conference
ERP System Implementation in on System Sciences (HICSS), Kauai, Hawaii, USA,
Make-to-order SMEs: An IEEE Computer Society Press.

Exploratory Case Study

3 Zach, O. (2011). Exploring ERP Proceedings of the 19™ European Conference on
System Outcomes in SMEs: A Information Systems (ECIS), Helsinki, Finland.
Multiple Case Study

4 Zach, O. and Munkvold, B.E.
(2012). Identifying Reasons for
ERP System Customization in
SMEs: A Multiple Case Study

Accepted to the Journal of Enterprise Information
Management (JEIM).

5 Zach, O., Munkvold, B.E. and Accepted to the Enterprise Information Systems (EIS)
Olsen, D.H. (2012). ERP system journal.

implementation in SMEs: Exploring
the influences of the SME context

4.1 Exploring Existing Research on ERP in SMEs

Haddara, M. and Zach, O. (2011). ERP Systems in SMEs: A Literature Review.
Proceedings of the 44™ Hawaii International Conference on System Sciences (HICSS-44),
Kauai, Hawaii, USA, IEEE Computer Society Press.

As in the beginning of any research endeavor it is necessary to review former research
within the domain of interest. Therefore, the aim of the first publication was to provide
a comprehensive review of the literature on the research area of ERP systems in
SMEs.

4.1.1 Presentation
The article applied a comprehensive and systematic methodology for review, with
explicit procedures for searching the articles. The review covered articles published in
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the period between 1999-2009. In total, 77 articles were included in the review. To
organize the findings, the articles were classified according to the phases covered in
the ERP life-cycle framework by Esteves and Pastor (1999). Furthermore, research
themes, theories and research methods employed by the articles were reviewed. The
developed literature review summarized existing research covering various topics.
With regard to the focus of this thesis, it also covered the implementation issue. At this
stage of the project it was essential to obtain a broad picture of existing literature, to
get an overall view of the phenomenon studied.

4.1.2 Findings

Although we found 77 papers in the area of interest, the study identified several
research gaps, three of which I discuss here in more detail as these influenced my
research.

First, while some studies addressed some aspects of the SME context, only one study
focused on this issue specifically and applied a more complete approach (Gable and
Stewart, 1999). However, this paper only presents a tentative model describing
interacting variables, with no empirical data, and no follow-up empirical study has
been published. Thereby, the first thesis publication documents scarcity in research on
influences of the SME context on ERP system implementation, and supports the
relevance of the research focus.

Second, while the case studies identified were often conducted in manufacturing
SMEs, the effect of the manufacturing context has not been discussed explicitly. Yet,
differences in production strategies might influence on the research results. This
finding, in addition to insights from the data collected in the first case company,
influenced the scope of my second article.

Third, the review also identified that ex-post evaluation of ERP system
implementation in SMEs has not been adequately addressed in the literature. This was
surprising, considering the importance of this research topic in former research in large
enterprises. Therefore, in my third article I focused on the issue of ERP system
outcomes and evaluation.

In general, the first publication provided a solid knowledge base and better
understanding of the phenomenon studied. Importantly, the findings served as a
foundation for the remaining publications.
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4.2 Investigating ERP System Implementation in Make-to-Order
SMEs

Zach, O. and Olsen, D.H. (2011). ERP System Implementation in Make-to-order SMEs: An
Exploratory Case Study. Proceedings of the 44" Hawaii International Conference on
System Sciences (HICSS-44), Kauai, Hawaii, USA, IEEE Computer Society Press.

Article 2 is based on an exploratory single case study (CompA). In this case the
production strategy was important, as the requirements of MTOs are very different
from a typical make-to-stock (MTS) manufacturer. Their competitive priorities are
associated with volume flexibility and product customization. MTOs are characterized
by low production volume, wide product variety, and unstable production schedule
(Yen and Sheu, 2004).

We therefore investigated this issue further by addressing the following research
questions: (1) How do characteristics of the Make to Order (MTO) SME sector affect
ERP system implementation? (2) Which ERP implementation practices are affected by
these characteristics?

4.2.1 Presentation

The paper aimed to investigate the entire ERP implementation project in the case
organization, adopting an exploratory case study methodology. This approach allowed
collecting rich descriptive data in its natural setting. The data analysis concentrated on
identifying factors influencing the implementation process. In order to better organize
the data analysis, the findings were structured according to the implementation phases
of the process life-cycle model developed by Markus and Tanis (2000). It consists of
four phases: project chartering, the project, shakedown, and onward and upward
phases.

4.2.2 Findings

The data analysis recognized six issues particularly important in this case: ERP system
customization, system and process flexibility, inappropriateness of MRP module,
implementation team composition, ERP system evaluation and external events. These
issues were further elaborated and resulted in seven propositions:

e P1: MTO SMEs need a high degree of ERP customization.

e P2: MTO SMEs need to be able to develop the system further after the
implementation to allow for dynamically changing business processes.

e P3: ERP system development skills are crucial for MTO SMEs.

e P4: Traditional MRP modules do not allow enough manufacturing flexibility and
are inappropriate for MTOs.
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e P5: Requirements identification and analysis is constrained by SMEs’ limited
personnel resources.

e P6: ERP outcome evaluation is difficult to perform in MTO SMEs.

e P7: ERP implementations in MTO SMEs are vulnerable to economic macro
conditions

With regard to the focus of the thesis on the SME context influences, the article
identified a number of implementation issues perceived to be specific for SMEs. The
developed propositions were further reflected in the subsequent three publications, to
investigate their applicability to other cases. The study also proved the selected
research approach to be appropriate for the purpose of the research, and thus helped to
organize further research steps including subsequent data collection in the other three
organizations.

To conclude, the findings demonstrated influence of the production strategy on ERP
system implementation. While a majority of MTO companies are SMEs (Stevenson et
al., 2005, Aslan et al., 2008, Amaro et al., 1999), the characteristics of MTOs should
not be perceived as SME-specific. Also large companies operating under the MTO
production strategy possess similar characteristics related to a need of maintaining
flexibility, resulting in low process standardization and high level of ERP system
customization (Yen and Sheu, 2004).

4.3 Understanding of ERP System Outcomes in SMEs

Zach, O. (2011). Exploring ERP System Outcomes in SMEs: A Multiple Case Study.
Proceedings of the 19™ European Conference on Information Systems (ECIS), Helsinki,
Finland.

Since ERP system implementations are substantial and long-term investments,
expected to yield significant positive outcomes for organizations undertaking this
endeavor, another issue of research interest was the ERP outcomes perceived by
SMEs. I have thus investigated the following research questions: (1) What are the ERP
system outcomes perceived by SMEs? (2) How does the SME context affect the ERP
system outcomes?

4.3.1 Presentation

The purpose of article 3 was to investigate ERP system outcomes in the context of
SMEs. The empirical basis for this exploratory study was a multiple case study of four
SMEs. First, based on a cross-case analysis, a list of the ERP system outcomes
perceived by the case SMEs was presented. Further, the study examined how the SME
context affects the ERP system outcomes and the related evaluation practices. As an
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underlying framework, the study applied the Enterprise Systems Success (ESS)
measurement model developed by Gable et al. (2003). The identified ERP outcomes
were grouped according to the four dimensions in the ESS model: information quality,
system quality, individual impact and organizational impact. Thus, the study provided
a pseudo-comparison of the ESS model and ERP outcomes perceived by the four
SMEs.

4.3.2 Findings

The data analysis identified 26 various ERP outcomes perceived by the case SMEs.
These partly correspond to the measures from the ESS model. About half of the
outcome measures defined in the ESS model were not brought up in the interviews,
indicating that these might be less relevant for SMEs. In addition, about half of the
identified outcomes were complementary measures in the four ESS model dimensions.

Furthermore, the findings indicated that the SME context has implications on the ERP
outcomes as well as on the ERP system evaluation practice. In particular, the nature of
work positions, dynamic SME environment, lack of IT strategy and motivation for the
ERP system implementation were recognized among the issues that affect the ERP
outcomes in SMEs. The study also documented a lack of ERP system evaluation
practice in the SMEs. The characteristics of the SME context such as ownership type,
resource constraints, limited IT competence, and status of the legacy solutions in
SMEs were recognized as factors constraining the evaluation.

Article 3 provides a thorough analysis of outcomes which SMEs can attain from an
ERP system implementation. A comparison with the ESS measurement framework,
developed mainly based on data from large enterprises, served to elicit potential
differences between these two environments.

4.4 Analyzing ERP System Customization in SMEs

Zach, O. and Munkvold, B.E. (2012). Identifying Reasons for ERP System Customization
in SMEs: A Multiple Case Study. Accepted to the Journal of Enterprise Information
Management (JEIM).

The multiple case study indicated that ERP system customization was an important
issue for the ERP implementation projects in the case organizations. Since this has
been recognized as contrasting to former research findings, article 3 investigates this
topic through the following research questions: (1) What are the reasons for ERP
system customization in SMEs? (2) How does the SME context affect this choice?
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4.4.1 Presentation

In all case organizations, ERP system customization has been applied to adapt to the
organizational business processes. This is in contrast to “conventional wisdom”
founded on studies from large enterprises holding that ERP systems should be
implemented without customization. Therefore, the purpose of this article was to
investigate possible reasons for ERP system customization in SMEs. Moreover, the
study focused on how the decision for ERP customization has been influenced by the
SME contextual issues.

The study distinguishes between two types of customization: programming add-ons
and ERP source code modifications. Further, we distinguished between three levels of
the scope of customization: not used, low, and high. Finally, to be able to focus on
ERP system customization practice in different phases of the project, we distinguished
between two phases of the ERP life-cycle: prior to “going-live” and after “going-live”.

4.4.2 Findings

The cross-case comparison showed that all four organizations have applied some kind
of ERP system customization in both phases of the ERP life-cycle. The analysis
identified seven various reasons for ERP system customization observed in the SMEs,
five prior to “going-live” and two after “going-live”. The main reasons leading to
customization prior to “going-live” are resistance to change, unique business
processes, functional misfit, ownership type and motivation for the ERP
implementation. ERP customization after “going-live” is assumed to be related to the
maturity level of SMEs and characteristics of the selected ERP systems. The findings
corroborate former research on ERP customization in large companies, while also
identifying new reasons for customization specific for the SME context, such as
ownership type and organizational maturity level.

By identifying the reasons for ERP system customization, the study contributes to
better understanding of ERP system implementation in SMEs. The study documents
that ERP system customization may in certain contexts be favoured by SMEs. This
could be a valuable finding for organizations about to implement an ERP system and
for ERP vendors in particular, showing a need to better understand the reasons for
ERP system customization. By exploring the effect of the SME context on ERP system
customization, article 4 contributes to identify several issues specific for SMEs.

49



4.5 Exploring the Influences of the SME Context

Zach, O., Munkvold, B.E. and Olsen, D.H. (2012). ERP system implementation in SMEs:
Exploring the influences of the SME context. Accepted to the Enterprise Information
Systems (EIS) journal.

Article 5 is an overarching study addressing the following research question: How
does the SME context affect ERP system implementation? Based on a thorough cross-
case analysis of the four cases, it investigated the influences of SME characteristics on
activities across the ERP life-cycle.

4.5.1 Presentation

The purpose of article 5 was to explore the influences of the SME context on the ERP
system implementation. Compared to the previous publications, which usually focused
on particular issues within the implementation (e.g., ERP outcomes, customization),
this article took a broader stance, as it aimed to encompass the entire ERP life-cycle.
To do so, the study investigated the effects of SME characteristics on activities across
the ERP life-cycle.

First, a list of the SME characteristics was developed from relevant literature. This
resulted in a comprehensive overview of characteristics which distinguish SMEs from
large enterprises and potentially influence ERP implementation. The identified SME
characteristics are grouped into three dimensions according to their character:
organizational characteristics, environmental characteristics, and IS characteristics
(Table 1 in article 5). Then, based on a cross-case analysis of the four SMEs, the
influences of the SME characteristics on various activities across the ERP life-cycle
were investigated. The ERP life-cycle framework by Esteves and Pastor (1999) was
applied.

4.5.2 Findings

The analysis showed that the SME context influenced the ERP implementation
projects in the case organizations. Some of the SME characteristics had a considerable
impact, while others had more limited influence. The ownership type was identified
among the most influential characteristics of the SME context. Furthermore, limited
resources and obsolete legacy systems influenced several phases. In addition, the data
analysis identified organizational maturity level (or stage of growth) as an influential
characteristic, which is not covered in the former literature on IT and SMEs.

Comparing the distribution of influences across the ERP life-cycle phases, the
“implementation phase” in the Esteves and Pastor framework was affected most by the
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SME context, with all the SME characteristics affecting the activities within this phase
to some extent. Also the activities in the “adoption decision” and “use and
maintenance” phases were considerably influenced by the SME characteristics. In
contrast, according to the data analysis the “acquisition” phase was only affected by
two aspects of the SME context.

In general, the findings demonstrated that the SME context influences ERP system
implementation and thus should be taken into consideration by future research.
Moreover, the analysis of the case companies in this study illustrates the need for a
more nuanced view on what is presented as ‘general” SME characteristics in former
literature, e.g. regarding IS knowledge, business processes and market characteristics.
This should be taken into account in future research on contextual influences on ERP
implementation in SMEs.
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5 Contributions

The purpose of the research presented in this thesis has been to investigate the research
question: How does the SME context affect ERP system implementation? In order to
answer this question, a multiple case study of four SMEs has been conducted. The
research endeavor resulted in five publications presented in chapter 4. This chapter
discusses the contributions of the study.

The thesis contributes to four research areas. First, the study contributes to the research
stream on contextual influences on ERP system implementation, with particular focus
on the influence of the SME context. Second, by investigating ERP outcomes
perceived by SMEs, the study contributes to the area of ERP implementation
evaluation. Third, the study contributes to the issue of ERP system customization.
Finally, the study also contributes to the more general research on IS in SMEs, by
analyzing the SME characteristics and SME profiles. The following sections elaborate
on each of the aforementioned areas in more detail.

5.1 Influences of SME characteristics on ERP implementation

The main contribution of the study is an analysis of the SME context influences on
ERP system implementation. This issue has been particularly focused in article 5. But,
as can be observed from chapter 4, the effect of the SME context is a recurrent topic in
all the research articles. With respect to the overall research question of the thesis, it
represents a common theme linking the focus of the publications.

My research approach has been to focus on exploration of the influences of the SME
characteristics on activities across the ERP life-cycle. An ERP system implementation
is a complex process which is difficult to analyze. The selected approach helped to
arrange the investigation in a systematic way following the ERP life-cycle phases.
This strategy resulted in analysis of influences of 11 SME characteristics on 13 aspects
of the ERP system implementation.

The results show that the SME context influences the ERP implementation projects in
a number of ways. Some of the SME characteristics have a considerable impact, while
others have more limited influence. Here, | first discuss the influences of the SME
characteristics on the activities of the ERP life-cycle. Then, | elaborate on the
contextual influences on each of the ERP life-cycle phases.

Table 5.1 maps the identified effects of the SME characteristics on the activities in the
phases in the ERP life-cycle, using letters to represent the four case companies. The
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phases of evolution and retirement are excluded in the table, as none of the case
implementation projects had yet reached these stages. The activities across the ERP
life-cycle are interrelated, as the activities in early phases influence subsequent
activities. The analysis therefore concentrated on identifying direct effects of the SME
characteristics grounded in the data. The nature of the effects is described in detail in
article 5 of the thesis.

Table 5.1 shows that a majority of the contextual influences were experienced across
all four SMEs, argued to result from similar conditions and features of the
organizations and the ERP implementation projects. However, there are also several
examples of characteristics that were only reported to influence one or two companies.
Especially CompA seemed to be influenced by more contextual aspects than the other
cases. There may be several explanations for this. First, CompA was the only case
reported to be constrained by environmental uncertainty, by the financial crisis in 2008
in this case. Moreover, the relative size of the company might provide a potential
explanation for the observed divergence. With about 220 employees, CompA is close
to the defined border between SMEs and large enterprises. The results show that the
company embodies some aspects of a large enterprise, which resulted in the
differences compared to other cases. For example, the organizational structure and
processes in CompA were more complex, influencing several activities during the ERP
system implementation. In addition, CompA also had a higher level of IT technical
expertise, more often seen in larger enterprises.

The study further shows that limited resources affect various issues of the ERP
implementations in SMEs. Limited financial resources affect mainly the acquisition
phase, as the ERP system price is usually one of the major selection criteria. Limited
financial resources may also negatively influence end user training. Also, the system
development approach applied is affected by the financial issue. The study further
documents that the ERP implementation projects in SMEs are constrained by limited
human resources. This illustrates how SMEs with a limited number of employees may
find it hard to assign dedicated staff to an ERP implementation project. Moreover,
ERP system outcomes evaluation may also be restricted by limited resources in SMEs.

The ownership type of the SMEs, i.e. owner-managers, significantly influence almost
all issues across the ERP life-cycle, such as ERP system selection, implementation
team work and system customization. However, the motivation for the ERP system
implementation was seemingly limited to replacing the obsolete legacy systems. This
shows how the lack of a strategic perspective in SMEs might limit the ability to
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acknowledge the potential of an ERP implementation. This is also consistent with the
fact that SMEs generally have few personnel available with the necessary competence
(Gable and Stewart, 1999). On the other hand, once the need is recognized, decisions
can be made fast. This shows that if the need for an ERP system is recognized and
supported by the SME’s owner-manager, it can be attained quickly.

The study identified organizational stage of growth as an influential characteristic,
which is not covered in the former literature on IT and SMEs. The embedded
presumption is that each stage of growth represents a unique, strategic context that
influences the nature and extent of an organization’s external resource needs and
resource acquisition challenges (Hite and Hesterly, 2001). | argue that it is likely that
different stages of organizational growth imply different needs and requirements while
implementing an ERP system.

Limited attention has been given to the importance of the stages of growth in studies
on ERP implementation, with companies usually being treated as equal in this respect
(Liang and Xue, 2004). This may be because most of the past ERP studies were
conducted based on cases of well established large enterprises typically being in a
mature (stable) stage (Liang and Xue, 2004; Chen, 2009). However, the four case
SMEs were continuously growing and agile organizations, experiencing several
changes over time. These changes needed to be reflected in the ERP system and
caused a need for system customization after “going-live”. This indicates that SMEs in
an early stage of growth may have special requirements for ERP system
customization. The findings also show that the dynamic character of the case
businesses may impede evaluation of the organizational impact of the ERP system.

The dynamic character of the case SMEs is closely related to the age of the companies.
All of them are quite young organizations with only 9 to 19 years of existence.
According to the stage of growth model by Churchill and Lewis (1983), they can be
classified into the ‘success-growth’ and ‘take-off’ stages, characterized by high
tendency to growth and a dynamic nature. Compared to more mature and larger
enterprises also their business processes can be characterized as more dynamic.
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Table 5.1. Influence of SME characteristics on the ERP life-cycle activities

ERP life-cycle
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Organizational | Resources ABCD | ABCD | ABCD | ABCD AB AB | ABCD
characteristics | Ownership type, management | ABCD | ABCD | ABCD | ABCD | ABCD | ABCD | AD | ABCD A | ABCD
and decision making
Structure ABCD A A B
Culture ABCD ABCD
Processes and procedures ABCD AB | ABCD
Stage of growth ABCD ABCD ABCD ABCD
Environmental | Market, Customers A c
characteristics | Uncertainty A A A
IS IS knowledge ABCD B ABCD
characteristics | IT technical expertise A A
IS function, IS complexity ABCD ABCD ABCD
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The thesis further contributes by applying the Esteves and Pastor’s framework into the
SME context. It demonstrates the usability of organizing the implementation activities
along the ERP life-cycle phases. For a better overview, Table 5.2 illustrates the SME
context effects on the four phases of the ERP life-cycle. The table indicates any
influence of the SME characteristics on particular phases (marked by “x”).

Table 5.2. Influence of SME characteristics on the ERP life-cycle phases

ERP life-cycle

Adoption | Acquisition | Implemen- | Use and

decision tation maintenance
Organizational characteristics
Resources X X X
Ownership type, management and X X X X
decision making
Structure X X
Culture X X
Processes and procedures X X
Stage of growth X X X
Environmental characteristics
Market, Customers X X
Uncertainty X X
IS characteristics
IS knowledge X X X
IT technical expertise X X
IS function, IS complexity X X X

Comparing the distribution of influences across the ERP life-cycle phases, the
“implementation phase” in the Esteves and Pastor’s framework is affected most by the
SME context, with all the SME characteristics affecting the activities in this phase to
some extent. Also the activities in the “adoption decision” and “use and maintenance”
phases are influenced considerably by the SME characteristics. In contrast, the
“acquisition” phase is only affected by two aspects of the SME context.

“Ownership type, management and decision making” is identified as the only
characteristic exerting influence on all four life-cycle phases. Another influential
factor is “resources”, with resource limitations affecting activities across three phases
(especially the acquisition phase). Further, the characteristics *“organizational

maturity”, “IS knowledge” and “IS function, IS complexity” also influence various
activities in three phases of the ERP life-cycle.

5.2 ERP implementation evaluation

By exploring ERP system outcomes the study contributes to the research stream on
ERP system evaluation and its impact on organizations. This issue has been focused in
article 3. The study findings provide an overview of outcomes which SMEs can
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achieve from an ERP system implementation. In total, 26 various ERP outcomes
perceived by SMEs were identified (see Table 5.3). These were grouped according to
the four dimensions of the ESS model (presented in Figure 2.2).

The identified outcomes that correspond to the measures from the ESS model are
marked by a superscript (*) in Table 5.3. About half of the outcome measures defined
in the ESS model were not identified, indicating that these might be less relevant for
SMEs. In addition, about half of the recognized ERP outcomes are complementary
measures, indicating that these might be relevant for SMEs while not covered by the
ESS model. In general, the study demonstrates how the four measurement dimensions
defined by Gable et al. (2003) are also applicable in the SME context, as all the new
identified ERP outcomes could be related to one of the dimensions.

Table 5.3. ERP system outcomes in SMEs (adapted Table 3 in article 3)

ERP system outcomes

System Quality

Controlling

Communication possibilities
Data analysis

Data import/export

Data integration *

Data transparency

Data security

System extensions/changes *
System stability *

System sustainability

User interface flexibility *
Information Quality
Information accuracy *
Information availability *
Information back tracking
Information timeliness *
Individual Impact
Substitutability

Increased work efficiency *
Work simplification
Organizational Impact
Administration expenses reduction *
Better inventory overview
Business process improvements *
E-commerce *

Increased capacity *

Overall productivity *
Production planning improvements
Staff requirements reduction *

A comparison with the extant measurement framework, developed mainly based on
data from large enterprises, serves to elicit differences between these two
environments. The study contributes by indicating potential refinement of the Gable et
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al. framework in the SME context. The new outcomes identified in this study might be
integrated into their framework. The study further provides evidence of SMES’
perceptions of ERP implementation success. All the implementation projects were
reported as successful, but the companies’ perceptions of success differed. Success
was most often reported as the fact that the business activities were not interrupted due
to the ERP implementation. The companies’ core business was certainly the main
concern regarding their perception of success. Another frequently cited success
measure was in terms of meeting the allocated budget and time line. Last, the
implementation projects were also expressed to be successful based on user
acceptance, in terms of the users accepting the new system without any major
problems.

5.3 ERP system customization

The thesis also contributes to the research on ERP system customization. This issue
has been discussed particularly in article 4. The findings provide evidence of a high
level of ERP system customization applied by SMEs. This is in contrast to literature
recognizing minimal customization as a critical factor for successful ERP system
implementation in large enterprises (Nah et al., 2001; Somers and Nelson, 2001), as
well as in SMEs (Loh and Koh, 2004; Upadhyay et al., 2011). On the other hand, the
findings corroborate studies indicating that SMEs may rather choose to adapt ERP
systems to the business processes (Snider et al., 2009; Poba-Nzaou and Raymond,
2011). By identifying the reasons for ERP system customization in SMEs, the thesis
contributes to better understanding of this endeavour in SMEs.

In total, seven reasons for ERP system customization were identified, five prior to
“going-live” and two after “going-live” (see Table 5.4). The findings corroborate
former research on ERP implementation in large companies, while also identifying
new reasons for ERP system customization specific for the SME context. In addition
to unique business processes in SMEs discussed in former studies (e.g., Bernroider and
Koch, 2001; Vilpola and Kouri, 2005; Quiescenti et al., 2006; Snider et al., 2009),
ownership type and stage of organizational growth of the SMEs were identified as
reasons which have not been covered in extant research.

Moreover, by classifying the reasons into two phases, prior to “going-live” and after
“going-live”, the thesis contributes by distinguishing the reasons for ERP
customization with regard to the ERP life-cycle. ERP customization after “going-live”
is assumed to be related to the stage of growth of SMEs and characteristics of the
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selected ERP systems. The businesses in the case organizations were characterized as
continuously growing, undergoing many changes in their business processes over time.
These changes needed to be captured by the ERP system and caused a need for the
system’s customization after “going-live”. Furthermore, since the selected ERP
systems did not offer all required functionality at the time of implementation, it
provided a requirement for their further customization according to organizational
needs after “going-live”.

Table 5.4. Reasons for ERP system customization

Prior to “going-live”

e Resistance to change

e Unique business processes

e  Functional misfit

e Ownership type

e Motivation for the ERP implementation
After “going-live”

e Stage of growth

e  Maturity of ERP systems

The study documents that ERP system customization may be a preferred option for
SMEs under particular circumstances. However, customization incurs increased costs
for system maintenance and further development. The study by Ng and Gable (2010),
through a case study of an ERP service provider to large governmental agencies, found
that the ongoing costs of customization were much higher than was appreciated by the
case organization. Thus, it could be argued that the organizations should rather
consider investing in a more complete system to avoid the need for extensive further
development. Yet, for SMEs in an early stage of growth that experience many changes
over time, ERP system customization after “going-live” may appear to be unavoidable
and thus needs to be taken into consideration when planning the ERP system
implementation.

5.4 SME context

By examining the SME context characteristics, the thesis also contributes to more
general research on IS in SMEs. A list of characteristics which distinguish SMEs from
large enterprises and which may influence ERP implementation was compiled based
on a literature review (presented in Table 2.1.). The identified SME characteristics are
classified according to the three contextual dimension of the TOE framework
(presented in Figure 2.1). The thesis contributes by applying the TOE framework into
the SME context and demonstrates how the SME characteristics can be classified
according the three contextual dimensions.
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The findings show how well the case companies match with the SME characteristics
identified from literature. The case SMEs displayed many of the same characteristics
as identified in the literature review on IT and SMEs, but also differed for some of
them.

All case SMEs had limited resources for the ERP system implementation project, in
terms of money as well as human capital. Also ownership type, management and
decision making, IS function and IS complexity were consistent with the
characteristics identified in literature.

According to former studies, SMEs generally have less complex business processes
than large enterprises (Wong and Aspinwall 2004). One may expect that the business
process analysis therefore would be easier to conduct in SMEs. However, this study
demonstrated that the business processes as well as organizational structure in SMEs
can also be relatively complex (in CompA).

Furthermore, SMEs in general have been reported to mainly serve local markets
(Wong and Aspinwall 2004), with small customer bases (Ghobadian and Gallear
1997). The case SMEs were atypical in this sense, as all four case organizations had a
large and international customer base. Also, there was not any evidence that major
customers or suppliers forced the case SMEs to adopt a system compatible with their
extant solution. Yet, some minor issues indicating influence of the major customers
were identified.

Only CompA was constrained by environmental uncertainty, in this case by the
financial crisis in 2008. The financial crisis was global and one could argue it affected
most enterprises worldwide. However, it could be argued that SMEs in general will be
more vulnerable to market fluctuations than larger enterprises due to less resources and
fewer customers. While this was reported only in one case, | argue that similar
circumstances could have severe impacts on ERP implementation projects in other
SMEs.

While the SME literature characterizes SMEs as having limited IS knowledge, the
findings from this study illustrate that SMEs can also be quite competent in this
respect. Thus, the case SMEs seemed not to be significantly constrained by lack of
knowledge or limited experience with ERP systems. It can be expected that SMEs in
general are gradually advancing in their IS knowledge, and thus are now more aware
of IS implementations than a decade ago (e.g., Blili and Raymond 1993; Cragg and
Zinatelli 1995; Levy and Powell 2000). However, this does not imply that the case
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organizations were able to implement the ERP systems on their own. The IS
knowledge here relates to the managerial expertise to plan, organize, and direct the use
of information systems in general. The case SMEs still relied on implementation
partners as they did not have sufficient IT technical expertise to manage the
implementations independently.

In contrast to the level of IS knowledge, the level of strategic planning was limited in
the case SMEs, with the companies preferring to keep with the concepts of the old
systems. This may be caused by insufficient attention by management to IS (Levy and
Powell 2000; Levy et al. 2001). In addition to the characteristics presented in Table
2.1, organizational stage of growth has been identified as an influential characteristic,
which is not identified in the former literature on IT and SMEs.
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6 Conclusion

The study has demonstrated how different characteristics of the SME context may
influence ERP implementation activities. By relating the identified influences to the
different phases and activities in the ERP life-cycle, the study contributes a more
complete picture of the implementation process compared to former studies usually
focusing only on one particular phase.

The ownership type was identified as the most influential characteristics of the SME
context. Certainly, the role of the owner-managers is unique compared to the large
enterprises. Furthermore, limited resources, low organizational maturity and obsolete
legacy systems influenced several phases. Among the ERP life-cycle phases, activities
within the implementation phase were affected most by the SME context. In general,
the findings demonstrated that the SME context influences ERP system
implementation and thus should be taken into consideration in future research.

6.1 Implications for practice

For practice, the results demonstrate how ERP implementation projects in SMEs
should consider the unique contextual features of this type organizations. These
findings are valuable for SMEs considering ERP system implementation, as well as for
ERP vendors and consultants. Due to limited resources or early stage of growth SMEs
may be more vulnerable to project failure than larger companies. A proper
understanding of these contextual issues may lead to a better comprehension of ERP
system implementation and thereby contribute to successful ERP implementation.

Since ERP system implementation is a complex and resource demanding task, SMEs
need to be aware of all costs involved. They should consider not only the acquisition
costs, but also costs related to system maintenance and further development. For
example, if an organization decides to maintain and further develop the system
internally, its cost should be considered. As demonstrated in the study, the internal
development may require hiring additional human resources. One may question
whether this approach really reduces costs. It could be argued that it would be better to
purchase a more complete system without the need for such extensive further
development.

The study documents that ERP system customization may be favoured by SMEs. This
is a relevant finding for organizations about to implement an ERP system and for ERP
vendors in particular, showing a need to better understand the reasons for ERP system
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customization. In particular, the vendors need to consider the SME context while
implementing an ERP system in such organizations. Besides the SMES’ unique
business processes, the vendors and/or consultants should consider the stage of
organizational growth as an important factor that in particular may influence on further
system development after “going-live”. Furthermore, since the role of the owner-
manager is essential in SMEs, vendors and/or consultants need to assure that the
owner-manager(s) takes a strong role in the implementation.

Moreover, SMEs should put an emphasis on a thorough business process analysis.
However, the business process analysis can be constrained by insufficiently mapped
business processes in SMEs, as a number of the activities are governed by informal
rules and procedures. Therefore, SMEs need to pay particular attention to this
important activity in the ERP system implementation. The analysis might eliminate
needs for heavy system customization, as the companies may acknowledge the
potential of the business processes embedded in the ERP systems. Furthermore, SMEs
should also assure that the implementation team members do have sufficient time
allocated for the ERP implementation project.

For SME managers, the study findings can be useful for increasing their understanding
of the concerns related to ERP system implementation. They need to improve their
strategic planning of IS utilization, instead of the motivation for the ERP
implementation being mainly technology-driven. Better strategic planning of IS in
SMEs may increase utilization of ERP system functionality in its standard version, and
thus reduce the level of ERP system customization required. Therefore, selection of an
ERP system should not be based only on the conceptualization of the legacy systems.

The level of ERP system maturity should be also considered while selecting an ERP
system. Selection of ERP systems from local vendors offering less functionality
compared to more expensive solutions, may result in a need for further customization
after “going-live” that incurs increased costs for system maintenance and further
development.

Finally, SMEs may increase their attention to outcome evaluation of the ERP system,
as recognition of the ERP outcomes could improve further the use of the system.
Therefore, SMEs should be aware of existing frameworks which can assist them in
evaluating an ERP system implementation. The identified list of ERP outcomes may
serve as a guideline for SMEs in a quest of ERP system implementation evaluation.
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6.2 Implications for further research

The study findings form the basis for further studies of the influences of the SME
context. By demonstrating the potential effect of the SME context, the thesis serves as
a good foundation for further research on ERP system implementation in SMEs.

The analysis of the case companies in this study illustrates the need for a more
nuanced view on what is presented as ‘general” SME characteristics in former
literature, e.g. regarding IS knowledge, business processes and market characteristics.
This should be taken into account in future research on contextual influences on ERP
implementation in SMEs. A list of the SME characteristics identified here may serve
as a useful starting point for defining the SME context.

Since the current research on ERP in SMEs has not adequately looked at the affects of
the SME context on ERP implementation, further research may follow in the research
direction posed in this thesis. Table 5.1 serves as a useful framework for further
studies on ERP system implementation in SMEs. Future studies can utilize this
framework for analysis of SME context influences and demonstrate its relevance in
other contexts. The studies may be based either on conducting more qualitative case
studies or using a quantitative approach. The research presented here demonstrates
how in-depth qualitative case studies are suitable for investigating contextual
influences on ERP system implementation.

Further research is needed to investigate the applicability of the findings for other
types of SMEs. All four case companies in this study are characterized as continuously
growing and dynamic organizations, undergoing many changes in their business
processes over time. This setting might be in contrast to more mature and stable SMEs
without a need for further expansion, working with established business processes.
The market, industry, and size of the SME can also be expected to influence on the
findings.

Further research is also needed that covers the last two phases of the Esteves and
Pastor framework, to provide insights about the SME context influences in these later
stages of the ERP life-cycle.

The study has demonstrated the applicability of the four measurement dimensions of
Gable et al.’s framework in the SME context. At the same time, the study indicates
potential refinement of the framework to reflect the unique conditions of SMEs. The
discrepancy identified in this study could form the basis for further research on
validation of the ESS model in the SME context.
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The findings indicated that the stage of organizational growth is an important factor
influencing the EPR implementation. Due to the scarcity of this aspect in the ERP
literature, this opens a window of opportunity for future research. It would be
attractive to apply some of the developed growth stage models in studies on ERP
system implementation, and investigate differences in the implementation practice in
relation to various growth stages. This would require a longitudinal study or a study of
several companies in different stages of organizational growth.
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Appendix A — Interview guide

As mentioned in section 3.2.1, the interview guide covered two main areas. The first
area included information about the organization, business activities, market
conditions, and the ERP system implementation project in general. This part was
typically discussed with project leaders and their assistants. The second area covered
questions regarding various issues of the ERP system implementation through the
entire ERP life-cycle. This part is presented here.

The interview guide was slightly updated based on what was learnt from the first case
analysis. The main modification was inclusion of questions regarding influences of the
production strategy on the implementation project. Here, | present the modified
version, used for data collection in the other three cases. The original interview guide
was in Czech, I enclose its English translation.

Every interview started with an introduction of myself and the research project,
followed by a question about recording of the interview. Then, | asked about details
related to the informant’s job position. After that, | moved to the questions from the
interview guide. The guide comprised open-ended questions and my intention was to
allow for an open discussion about the intended issues. Therefore, | did not follow the
sequence of the questions strictly, and several prompting questions were raised in
addition to the guide. In the end of every interview, | went through the entire guide and
checked whether we covered all planned issues.

Interview guide

General information

How do you use the ERP system?

What is your opinion about the ERP system?

Avre you satisfied with the ERP system?

What were your expectations from the ERP system?

How are your expectations fulfilled?

What were the main reasons/motivation for the ERP system implementation?

ERP implementation project details

Were you involved in the system implementation?
If yes:
- How?
- Were you a member of the implementation team?
- What was your role/responsibility?
- Which phases did you take part in?

What problems/complications did you experience during the ERP system implementation?

Was the implementation project according to plan?
- Ontime
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- Within budget
- Other criteria?

Organizational context

Which characteristics/features of the company do you consider unique/specific?

Which characteristics/features of the company do you consider influential for the ERP system
implementation?

How did these characteristics affect the implementation?

How did these characteristics affect the different phases/activities of the implementation project?
- Selection
- Technical implementation
- Usage/ utilization
- Maintenance
- Other....

Do you think that the fact that the company is a SME has affected the implementation?
- How?
- Which phases?

(if applicable)

In your opinion, how did the production strategy (MTO/MTYS) affect the ERP implementation?
- How?
- Which phases

ERP implementation success

What is your opinion about the implementation project?

Do you perceive the project as a success? (your personal opinion)
- Why /why not?

How do you define the success of ERP system implementation?

What is a success for you in this context?

Is the implementation considered as a success by the company?
- Why/why not?
- How was success defined?
- Were there any defined success measures/criteria?

ERP evaluation/outcomes

Was the system implementation evaluated in the company?
If yes:

- Who did the evaluation?

- Was there any evaluation team?

- Were you involved in this team?

What are the outcomes of the ERP system?

Prompting questions:
- What is the impact of the ERP system on the company/yourself?
- What improvements were gained through the ERP system?
- What changes are caused by the ERP system?
- How do you perceive the system quality?
- How do you perceive the quality of information provided by the ERP system?
- What are the main business process improvements?

Acceptance, usage

To what extent has the system been accepted by the users so far?

What have been the barriers of acceptance? (if any)

Training

What kind of user training was applied?

How many hours of user training were provided?

Was the training sufficient?
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Critical Success Factors

Which factors do you consider the most important for the success of the ERP system implementation?

Prompting questions:
- Top management support
- The implementation team
- The project champion
- Vendor support /consultant
- Partnership with vendor
- Business process reengineering/ERP system customization
- User involvement
- Careful package selection
- Data analysis & conversion
- User training provided

Overall evaluation

What are the limitations of the current ERP system?

What problems / complications do you face now (if any)?

What could be done to overcome these problems?
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Appendix B — Coding example

The table below illustrates an example of the coding procedure applied in article 5.
The middle column comprises the original text of the interview transcriptions (for the
illustrative purposes of this example it contains random interview quotes, translated
into English). The left column comprises activities of the ERP life-cycle, while the
right column comprises codes representing contextual characteristics.

ERP life-cycle activities Original text Contextual
characteristics

Needs recognition v\ The old systermmwas Legacy IS solution
Implementation team work S\jnsufficient. It was almost Owner-managers

Business process analysis \ IS knowledge
BeWing 0
work, it\was difficult to haxe

Customization Human resources
common Neetings, it wagvery

ad

Structure

everything_they required.

Relevant parts of the text have been assigned with a code whenever any contextual
characteristic was indicated. In a similar way, these parts were also assigned to
particular activities of the ERP system implementation. Thus, the analysis served to
indicate which parts of the text were concerned with particular SME characteristics
and activities of the ERP life-cycle. In addition, | assigned codes indicating the
interviewee identification throughout the entire text.
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Appendix C — Research publications

No. | Publication Published

1 Haddara, M. and Zach, O. (2011). Proceedings of the 44™ Hawaii International Conference
ERP Systems in SMEs: A Literature | on System Sciences (HICSS), Kauai, Hawaii, USA,
Review IEEE Computer Society Press.

2 Zach, O. and Olsen, D.H. (2011). Proceedings of the 44™ Hawaii International Conference
ERP System Implementation in on System Sciences (HICSS), Kauai, Hawaii, USA,
Make-to-order SMEs: An IEEE Computer Society Press.

Exploratory Case Study

3 Zach, O. (2011). Exploring ERP Proceedings of the 19™ European Conference on
System Outcomes in SMEs: A Information Systems (ECIS), Helsinki, Finland.
Multiple Case Study

4 Zach, O. and Munkvold, B.E.. Accepted to the Journal of Enterprise Information
(2012). Identifying Reasons for Management (JEIM).

ERP System Customization in
SMEs: A Multiple Case Study
5 Zach, O., Munkvold, B.E. and Accepted to the Enterprise Information Systems (EIS)

Olsen, D.H. (2012). ERP system
implementation in SMEs: Exploring
the influences of the SME context

journal.
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Abstract

This review summarizes research on enterprise
resource planning (ERP) systems in small and
medium-size enterprises (SMEs). Due to the close-to-
saturation of ERP adoptions in large enterprises (LEs),
ERP vendors now focus more on SMEs. Moreover,
because of globalization, partnerships, value networks,
and the huge information flow across and within SMEs
nowadays, more and more SMEs are adopting ERP
systems. Risks of adoption rely on the fact that SMEs
have limited resources and specific characteristics that
make their case different from LEs. The main focus of
this article is to shed the light on the areas that lack
sufficient research within the ERP in SMEs domain,
suggest future research avenues, as well as, present the
current research findings that could aid practitioners,
suppliers, and SMEs when embarking on ERP projects.

1. Introduction

ERP systems have received a substantial attention
from both academia and practice. Many research
articles dealing with ERP systems have been
published, covering various topics and issues.
Moreover, a number of ERP literature reviews have
been conducted [e.g., 1, 2-4]. These reviews provide
overviews of existing ERP literature from a general
point of view. Since ERP literature is a broad topic, we
focused our review on ERP in SMEs which would
provide a more detailed analysis and deeper
understanding of this domain.

SMEs have been recognized as fundamentally
different environments compared to large enterprises
[5]. In relation to ERP implementations, organizational
size plays an important role [6, 7]. The literature argues
that little attention has been given to research on ERP
in SMEs, as the majority of the ERP studies are based
on findings from large enterprises [8, 9]. Up to our
knowledge, there are no existing literature reviews
covering this particular area.

Ondrej Zach
Department of Information Systems
University of Agder
Serviceboks 422
4604 Kristiansand, Norway
Ondrej.Zach@uia.no

The objective of this paper is to present a
comprehensive review of literature on ERP in SMEs in
order to illustrate the status of research in this area, and
to assist researchers in pinning down the current
research gaps. A total of 77 articles were reviewed and
organized into ERP life-cycle phases as described by
Esteves et al. [10].

The rest of the paper is organized as follows.
Section 2 presents the research methodology. Section 3
provides an overview of the articles reviewed. Section
4 provides our findings. Section 5 discusses our
observations and recommendations for future research.
Finally section 6, discusses the paper implications on
research and practice.

2. Research methodology

Literature reviews represent a well-established
method for accumulating existing knowledge within a
domain of interest. In this article we have applied a
systematic review approach [11]. This approach is
characterized by adopting explicit procedures and
conditions which minimize bias [11].

The review covers articles published between the
years 1999-2009. We have narrowed down the search
process through a condition, that the articles need to be
published in peer reviewed journals or conference
proceedings. Moreover, no delimitation has been
imposed on the outlets’ field, to enable potential
research results from various fields. The following
search procedures have been applied to provide a
comprehensive and systematic methodology.

1. An initial search was done through Google Scholar.
The search option was limited to articles’ titles. The
keywords: ERP, Enterprise Recourse Planning,
SMEs, Small and Medium Enterprises, and their
combinations were used.

2. Due to their high relevance for IS research, another
search in EBSCOhost and Web of Science was
conducted. The search procedure was restricted to
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the same keywords as in the previous step. In

addition to the title area, the abstract and keyword

parts of the articles have been included into the
search.

3. In order to ensure that no articles were missed by
the search engines used in the previous steps, we
went through tables of contents of selected outlets.
These included top IS journals (MISQ, ISR,
CACM, JMIS, ISJ, and EJIS) and journals related
to the research field (JEIM, EIS, and IJEIS). We
searched for the keywords across all issues
published during the delimitated period. The same
procedure was applied to the proceedings of four
top IS conferences (ICIS, ECIS, AMCIS, HICSS).

4. The articles’ abstracts were carefully read by both
authors to check their relevance for the review.
Only articles directly addressing ERP in SMEs
were selected.

5. In addition, we conducted a secondary search
through scanning all the selected articles’ reference
lists, in order to identify further potential literature
sources.

In order to better organize the review arrangement,
we adopted the ERP life-cycle framework developed
by Esteves et al. [10]. It consists of six phases
representing different stages an ERP system goes
during its life-cycle within an organization. The phases
are: adoption decision, acquisition, implementation,
use and maintenance, evolution, and retirement. A
brief description of each phase is provided in section 4.
In addition, the authors independently classified the
articles into a concept matrix [12], which included the
research  themes, approaches, theories, and
methodologies. Results were consequently compared
and discussed in order to achieve consensus on the
articles’ classification. It is important to mention that
an article could fall in one or more phases and themes.

A number of research articles proposed various
ERP life-cycle models [e.g., 10, 13, 14, 15]. There are
two important reasons why we adopted Esteves et al.
[10] framework. First, it applies more granular
approach compared to other models. It provides more
detailed understanding of the ERP life-cycle and thus
better classification of the articles. In particular, the
framework clearly distinguishes between system
adoption and acquisition, as these are two diverse
phases which are usually merged in other models.
Furthermore, the framework separates between system
evolution and retirement. Second, it has been already
applied by other researchers reviewing ERP literature
[3, 16]. This enables a comparability of our findings
with formal literature reviews.

3. Overview of the articles

In total, we reviewed 77 articles. Of these, 48 are
journal articles and 29 conference proceedings. The
articles were published in 43 various outlets, involving
25 journals and 18 conferences.

The review shows a gradual increase in research
interest in ERP in SMEs, with a maximum of 20
publications in 2008. Figure 1 illustrates the research
methods distribution among the articles. Case studies
and surveys are clearly the most used methods, while
other methods are comparable less frequent.
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Figure 1. Research methods

As shown in Figure 2, the implementation is the
most discussed phase in literature, which is in
alignment with several formal literature reviews on
ERP systems [3, 16]. Moreover, the figure illustrates
the clear difference of research focus among the
phases.
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Figure 2. ERP life cycle
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4. Findings

In this section, a brief overview of the articles for each
phase is presented. It is not intended to provide a
detailed discussion of each article, but rather an
attempt to briefly present the topics and issues
discussed in literature. For the articles reviewed in each
phase, refer to Table 1 below.

Table 1. Article categorization

Life-cycle Issues Reference articles
phase
Adoption Adoption drivers [6,7,17-26]
decision Adoption [17,22, 24-31]
evaluation
Organizational [6,7,22,24,26,
characteristics 31,32]
cher adoption [8, 14, 28, 33-35]
issues
Acquisition Factors affecting [18, 19, 36-41]
selection
Selection criteria [29, 38, 39, 42-44]
In-house
developed systems [45-47]
Other acquisition [8, 14, 33,42,47-
issues 52]
Implemen- [9, 40,41, 49, 53-
tation CSFs 57]
SME
characteristics [6, 50, 53, 57-60]
Impact of
consultant 58, 61, 62]
Risk management | [33, 48, 63]
gltlhfrm ntation [6, 8, 14, 40, 62,
impiementatio 64-69, 81]
issues
Use and Benefits [6, 40, 41, 70-77]
maintenance U [6, 14, 48, 50, 63,
5¢ 77-81, 85]
ERP impact [36, 37, 82-84]
Evolution [14, 86-88]
Retirement - -

4.1. Adoption decision

During this phase, organizations identify their
business and technical needs, and question the need for
an ERP system. Current ERP literature has tackled
several issues related to ERP adoptions in an SME
context and environment.

Adoption drivers. Several papers discussed ERP
adoption drivers in SMEs from different angles. Few
studies [20, 21] have adopted the Technology-
Organization-Environment  framework (TOE) to
develop a model that can be applied to predict which
SMEs are more likely to become adopters of Enterprise
Systems (ES) in general. Although, the model

developed was applied to predict the factors
influencing the willingness of SMEs to adopt ES,
nevertheless it does not differentiate between factors
that affect each type of system solely (e.g. ERP, SCM).
In [20, 21] they concluded that SMEs’ ES adoptions
are more influenced by internal organizational and
technological factors, sooner than industry and market
related factors. On the contrary, a study [23] suggests
that, the higher an SME collaboration within a network
of organizations, the more likely to adopt an ES, and
more environmental influence it will get.

Adoption evaluation. A study conducted in India
argues that business needs, competition, market
survival, and customer retention are among the main
drivers that force SMEs to adopt ERP system [29].
Ravarini et al. [30] propose a pre-adoption framework
for evaluating the suitability of an ERP system in
alignment with the degree of business complexity, and
the extent of change that a company envisions to
achieve. Blackwell et al. [27] developed a decision-
support systematic methodology that assists decision
makers in regard to adoption decisions and could
enhance the overall outcomes from the ERP adoption
project. Other studies states that CEO’s characteristics
and the ERP perceived benefits are correlated with
ERP adoptions’ outcomes in Taiwanese SMEs [25].
ERP cost per se is not a major factor in adoption
decisions [25], especially in the adoption or non-
adoption of free open source ERP systems in
comparison to proprietary ERPs [17].

Organizational characteristics. Other researchers
studied the influence of specific organizations’
characteristics on ERP adoption decisions. Research
results shows that business complexity is a weak
predictor of ERP adoption [7], while organization size
is a strong adoption predictor [6, 7, 22, 26]. Moreover,
SMEs’ willingness and readiness of adopting ERP
systems are affected by industry type in manufacturing
firms [22, 31]. Other studies argue that the scarcity of
financial resources, and the challenges that face SMEs
while evaluating and selecting ERP do not have an
influence on ERP adoption decisions [24], and that
adoption drivers may vary according to SME size [32].

Other adoption issues. Several adoption-related
issues were discussed in literature. A study by
Muscatello et al. [8] reported that project management
activities have a huge influence on the success or
failure of ERP adoption projects in US manufacturing
SMEs. On the contrary, another research shows that
formalized  management does not  promise
implementation  risk  minimization in  small
manufacturing companies [33]. In [34, 35] they
developed and applied a multi-disciplinary Customer-
Centered ERP Implementation (C-CEI) method. They
present C-CEI as a tool that could assist SMEs in
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selecting appropriate ERP Systems, which match their
process requirements. They argue that this method
would decrease the risk of ERP and organizations
misalignment.

One of the few ERP marketing studies has been
done by [28]. The research had a vendor-customer
perspective. The paper construes that ERP suppliers’
marketing abilities and customer reach strategies
determine ERP diffusion and adoption success in
SMEs, rather than SMEs’ low demand or failure in the
adoption process.

4.2. Acquisition

This phase includes the process of ERP package
and vendor selection that best fit the organization
requirements.

Factors affecting selection. In order to better
understand and evaluate the acquisition and selection
process, many studies identified the factors that affect
ERP selection in SMEs, and proposed criteria to
optimize the selection process. Results show that
internal  organizational factors like  business
complexity, change management, and external factors
like supply chain partners, and the pressure of value
networks affects the ERP selection process in Greek
SMEs [36-38]. While other research conducted in
Australian SMEs, suggest that cost drivers, functional
requirements, flexibility, and scalability of the ERP
system [41], and the degree of ERP alignment/fit with
the business processes [40] have a great influence on
acquisition decisions. Moreover, in [18, 19], they
compared Finnish small, medium, and Ilarge
enterprises. They explored the relationship of
enterprise size with the ERP selection process. Their
results show that small companies appear to have
problems with the ample information for decision-
making, and sufficiency of participation from different
organizational functions in the ERP system selection
phase.

Selection criteria. This part presents research that
developed or explored the criteria that SMEs use in
order to select their ERP systems. In [44], they stated
that the ERP fit with organization business processes
appeared to be the most important selection criterion in
Nordic European SMEs, whilst others developed
criteria that can aid SMEs in the selection process. The
dimensions were local support, affordability, suppliers’
business domain knowledge [29], or a methodology for
selecting the best-fit ERP system with make-to-order
(MTO) SMEs’ environments [39].

In-house developed systems. In ERP for SMEs
literature, few research papers questioned the
feasibility of in-house developed systems over off-the-
shelf ERPs as in [45, 46]. These papers argue that

standard ERP packages could compel rigid structures
and inflexibility on niche SMEs, and in-house
developed systems might be more suitable in some
cases. Correspondingly, Sledgianowski et al. [47]
conducted a case study and reported that in some cases,
ERP oft-shore outsourcing could be more feasible and
beneficial for SMEs.

Other acquisition issues. CEOs’ technology
awareness, employees’ IT competence, firm size, ERP
compatibility [49, 51], and project management [8], are
among the CSF for selecting the right ERP for SMEs.
Other researchers furnished recommendations and
methods that could be of assistance in managing and
minimizing the key risk factors during the ERP
selection process [33, 48]. Other studies went further
and conducted a comparative analysis of the impact of
size on the selection procedures in LEs and SMEs [42,
52], as well as, across industrial sectors in Taiwan [50].

4.3. Implementation

This phase includes the actual ERP installation,
customization, business process re-engineering (BPR),
and all other activities that align the system with the
organization requirements. The ERP implementation
phase is very critical, as well as, the most resource
consuming phase. Several studies focused on different
corners during the implementation process.

Critical success factors. The adequacy of general-
ERP implementations CSF in relation to Belgian
SMEs-specific characteristics were examined in [53].
The study discovered that most of ERP CSF apply to
SMEs with some exceptions. Likewise, a study
analyzed implementation success factors in small size
firms and concluded that the CSF in literature are
adequate when applied on small organizations [49].
Another article presented an analysis of the CSF
related to Chinese SMEs’ characteristics [57]. While
top management support, ERP system quality, and
knowledge sharing during implementations, were
found key CSF in Thai SMEs [54], however, BPR was
found to be a key factor of success [57].

In [56], the authors developed a framework for
ERP implementation CSF assessment in small
manufacturing firms. Moreover, Loh et al. [9] used the
Process Theory in order to identify the implementation
critical elements through case studies in the UK. The
study concluded that critical success factors, critical
people and critical uncertainties contribute to the
success or failure of ERP implementations in SMEs.
Reuther et al. [41] and Marsh [40] carried out an
analysis to determine the key success and failure
factors of ERP implementations in Australian SMEs.
Further, in Snider et al. [55], they presented a detailed
case analysis of successful and unsuccessful
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implementations in five Canadian SMEs. Finally, a
new CSF ranking that would be more adequate to
SMEs environments is needed [57].

SME characteristics. As organization-specific
characteristics and contexts have been always
important research aspects, they attracted researchers
to investigate their implications on the ERP
implementation process. A study presented a
conceptual model that could help implementers,
vendors, and consultants implementing SAP R/3 ERP
to better understand the system expectations by SMEs
in certain contexts or regions (e.g. Australia) [59].
Since organization size and business complexity affect
ERP implementations, it was reported that
implementations in Irish SMEs are usually easier and
shorter in duration than those reported in ERP
literature [58]. In [60], through adopting a vendor’s
perspective, they recommend that ERP systems need to
be localized according to the local management
features. SMEs’ characteristics and culture play an
important role in the success or failure of ERP
implementations in Belgian SMEs [53], while cultural
issues did not play a major role in ERP
implementations within Chinese SMEs [57]. Moreover,
ERP implementation methodologies differ between
different organization sizes and business complexities,
as LEs are more reluctant to adopt a Big-Bang
approach than SMEs [6]. Further, a comparative
analysis on ERP implementation rates and success,
between different organization sizes and industrial
sectors in Taiwan shows that ERP implementations in
electronic and science industry SMEs are usually more
successful than those in traditional industry [50]

Impact of consultants. Although experienced
consultants can play an important role in correcting
their client companies’ “unrealistic expectations” of
ERP implementations [58]; however, a study in
Taiwan shows that consultants could still face
resistance from SMEs’ managers [58]. On the contrary,
through Grounded Theory approach, [62] states that if
SMEs implement an SME-specific ERP system, they
will not need external consultancy, which will decrease
their investments dramatically. Moreover, SMEs will
save time and high costs of training, which are usually,
associated with standard ERP packages.

Risk management. Few papers discussed risk
management during ERP implementations in SMEs. In
[63], they portrayed how SMEs should deem and
manage the risks in their ERP implementation projects.
Poba-Nzaou et al. [33] discuss methods for ERP
implementation risk management and minimization in
manufacturing SMEs. Iskanius [48] applied and
advocated for using the risk analysis method (RAM),
to identify and asses the critical risks of the ERP
implementations, and to apply the characteristics

analysis method (CAM) in order to help SMEs in
dividing ERP implementation projects into sub-
projects.

Other implementation issues. Project activities,
coordination, and project sponsors [8], employee
behaviour, individual characteristics of ERP project
management’s team, and organization culture have a
great effect on the success of ERP implementations in
SME:s [64].

Chan [67] emphasized the importance of
knowledge capturing and management during
implementations in SMEs. The study identified the
essential knowledge required for ERP
implementations, and proposed a framework to manage
it, through matching the required knowledge with the
ERP capabilities and features. Moreover, Zain [69]
proposed the application of the FAST (Framework for
Application of Systems Thinking) system development
methodology while implementing ERP systems in
cigarette manufacturing SMEs. The study concludes
that using such an agile method could assist in
reducing and filtering common problems that occur
during ERP implementations.

Newman et al. [66] conducted a study on two
Chinese small and medium companies. Through
business process modeling, the study compares and
analyzes the process of ERP implementation in these
two companies, and discusses their decisions
concerning business process re-engineering. Likewise,
in [68], they emphasized the importance of business
process modeling, management and re-engineering ex
ante implementations. Their study was a simulation on
niche Italian SMEs. They conclude that in some cases,
ERP systems should be customized to fit with niche
SMEs and not vice versa, as they might lose their
competitive advantage by complying with standard
ERP processes.

In comparison with LEs, SMEs suffer scarcity of
financial resources; however, only two papers have
discussed ERP costs in an SME context. Through a
survey analysis, Equey et al. [65] investigated and
evaluated the costs that occurred during ERP
implementations in several Swiss SMEs. They found
that size, consultants’ experience, and people
characteristics have a great influence on ERP projects
costs. Moreover, implementations at larger companies
generally cost much more than at smaller companies,
however, a survey by Mabert et al. [6] shows that cost
of ERP software at SMEs is higher as a percentage of
overall cost than at LEs.

4.4. Use and maintenance

After the sizeable efforts and investments in ERP
implementations, companies start to use the systems.
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Many issues emerge after the systems’ “go-live”, like
system acceptance, user satisfaction, benefits
realization, system utilization, and maintenance.

Benefits. ERP benefits expectations and realization
have always been problematic issues for the majority
of companies. The difficulty originates to several
reasons. Here we present some of the issues discussed
in literature.

Although benefits realized could differ in each
SME industry [41], or organization size [6], several
studies argue that realizing benefits from ERP systems
can not be done unless there has been an ex-ante
efforts to define and audit these expected benefits [41,
70-72, 75]. However, if SMEs make the right choices
in the ERP selection phase, some benefits from ERP
systems could be self-evident [41, 73, 74] and tangible
[40]. Moreover, a study in Swiss SMEs concludes that
the benefits realized from ERP systems exceed their
costs [76]. Whilst another study reports that benefits
realized from ERP systems are higher in LEs than
SMEs [77].

Use. Even if the ERP implementation was
successful, for many practitioners and researchers, the
usage of the systems is considered the moment of truth
of an ERP system. If the implementation was
successful but the system was not used or “accepted”
by users, then it is considered a failure. Thus, many
studies were focused on use, user motivation and
satisfaction related issues.

Adopting ERP’s standard best practices is the aim
of many SMEs, as they see it as a gateway for
standardization and regional or international markets.
However, through a dialectic perspective, Nathanael et
al. [81] argue that best practices, when imposed on
SMEs, might affect the motivation of the users, and
lead to the loss of the know-how and the competitive
edge of these companies. Moreover, if ERP systems
were more agile and responsive, this would utilize the
system use and offer a competitive edge for MTO and
traditional manufacturing SMEs [78-80]. A case study
results show that user satisfaction and system
acceptance rates in LEs are higher than those of SMEs
[77]. Further, Wu et al. [50] argue that user satisfaction
in Taiwanese electronic and science industries’ SMEs
are higher than of LEs in the same industry and SMEs
in other industrial sectors. In order to minimize the risk
of challenges related to wuser acceptance and
motivation, Huin [85] developed a multi-agent model
that can decrease the risks related to system use and
user acceptance, through organizing the ERP project
management activities. In addition, enhancing user
communication, training, and obtaining short-term
successes could positively impact the motivation and
users’ system acceptance rates within SMEs [48]. In
[63], they state that risk management is a continuous

process. They also recommend that benefits and risks
in the use and maintenance phase should be re-assessed
once or twice a year, in order to manage the impact of
stirring risks, and to govern system usage and avoid
slipping into old procedures

ERP impact. Introductions of new information
systems in companies are accompanied by changes
with their Dbusiness processes, structure, and
communications within those companies. Likewise,
ERP systems affect many corners within organizations.
A case study in an MTO medium-sized company
reports that, the ERP adoption had a positive impact on
visibility, quality, and control of information, which in
turn enhanced the decision making process [84]. Using
the Six Imperatives framework, Argyropoulou et al.
[36, 37] evaluated the impact of ERP systems on Greek
SMESs’ business performance. In [82], they attest that
ERPs impact on productivity is moderated by SMEs
size. Another study [83] adopted an organizational
cross-functional point of view in order to evaluate the
impact of ERP implementation on different business
functions. The study concludes the smaller the size of
the organization, the more cross-functionality it will
benefit from the ERP system.

4.5. Evolution

This phase involves the extension of ERP systems
through integrating other systems or applications, such
as customer relationship managements, supply chain
management, and advanced planning and scheduling
systems.

In [86], the authors state that SMEs which had
successful ERP system implementations, are now
investigating means of how to extend it in order to
support their external operations. The study concludes
that, with the use of Internet, ERPs can be extended to
cover SMEs’ entire supply chain, which in turn will
enhance their external operations and relationships.
Another study developed an ontology-based conceptual
framework. The study argues that, representing the
implementation processes using ontology domains,
classes, and relations could enhance the coordination
and project management during ERP implementations
in SMEs [88]. Further, Metaxiotis [87] carried out a
study to investigate the raison d'étre for integrating
knowledge management (KM) systems and ERP
systems in SMEs. The study suggested an ERP
extension and KM integration framework.

4.6. Retirement
Retirement phase corresponds to the stage when an

ERP system is substituted by another information
system. No articles were identified in this phase.
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5. Discussion and future research avenues

The reviewed articles are spread across 43 various
outlets. Among the outlets, we have recognized only
one special journal issue focusing on adoption of ICT
by SMEs, which included several ERP related research
papers. As the research interest on ERP in SMEs is
increasing, research outlets should pay more attention
to this issue.

In general, 77 articles across 10 years period is
relatively a low number of publications. Despite the
need for research on ERP in SMEs was recognized in
previous literature, still the amount of research
conducted on this issue is limited. Thus, more research
needs to be carried out in order to gather sufficient
knowledge about this phenomenon, as SMEs did not
receive appropriate attention in comparison with ERP
in LEs.

Based on our ERP in SMEs literature review, in the
following part we present some research gaps and
suggestions organized according to life-cycle phases:

Adoption. In IS literature in general, and in ERP
literature in specific, the term “adoption” is variably
perceived by authors. Some authors perceive it as a
final stage in which users accept the ERP system, and
others define it as the preliminary stage when
companies decide on investing in an ERP system.

Although some papers tackled the pressures or
motivations imposed by suppliers and partners for ERP
adoptions by SMEs, still there is a gap in studying
national government policies, rules and laws and their
consequences on ERP adoptions in SMEs.

Acquisition. The current literature lacks focus on
new technologies (e.g. Software as a Service-SaaS) and
their implications on ERP projects. Moreover, ex-ante
cost estimation, financial feasibility, and investment
evaluation studies of ERP projects have not been
identified in our review of literature. Furthermore,
literature lacks cases that compare between SMEs’-
specific ERP and general ERP systems, as well as,
industry-specific ERP packages vs. general ERP ones.

Implementation. Some articles examined ERP
projects’ success and CSF in SMEs, however, there
was no clear definition for success. Moreover, the
differences of ERP implementation methodologies and
their impact on ERP projects had scant attention.

Use and maintenance. Interface language and ERP
localization and their effect on user satisfaction are
rarely discussed in literature. In addition, post
implementation audit strategies and ex-post investment
and financial evaluations were not discussed in
literature.

Evolution and retirement. Regarding the ERP
life-cycle phases, the first four phases were noticeably
captured in literature. As recently SMEs started to

adopt ERP systems to enhance their operations, value
networks, and expansion goals. Thus, it is not
surprising to find very few papers discussing ERP
evolution, as ERP systems require time to mature
enough and recompense in order to convince
organizations to extend them further.

We were not able to find any article that directly
addresses the retirement phase. Thus, we recommend
more focus on the evolution and retirement phases, as
they can shed the light on the motivations for
extending or replacing ERP systems.

General comments. Although comparisons
between SMEs and LEs cases were found in literature,
yet the size differences among SMEs were seldomly
discussed, and they could provide valuable research
insights. In relation to type of organizations, the cases
studied were often conducted in traditional
manufacturing SMEs. Only few articles elaborated on
the manufacturing context or type of industry,
however, difference in production strategies or
industries could produce different research findings.

While there were many studies with a national
perspective, however, we were not able to find any
cross-national studies. This kind of comparison might
be fruitful for ERP literature in SMEs. Also, most of
the studies were embarked in America, Australia,
Europe or Asia. It would be prolific to have some
studies on African or Middle Eastern SMEs as well.

In general, existing literature have adopted a one
sided perspective (in data collection) e.g. customer
side, while other perspectives could enhance the
understanding of certain phenomena. Finally, it could
be beneficial if research provides some reports on ERP
failure cases, which might assist stakeholders in
avoiding previous pitfalls.

6. Conclusion

This paper contributes to both research and practice
through providing a comprehensive literature review of
ERP in SMEs. For practice, the paper sheds the light
on past and recent issues, challenges, and success
stories that can guide consultants, vendors, and clients
in their future projects. For research, the organization
of literature in ERP-lifecycle phases can aid them in
identifying the topics, findings, and gaps discussed in
each phase of interest. Finally, we have provided our
observations and future research suggestions that
would enrich our knowledge in this domain.
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Abstract

The purpose of this paper is to investigate the issue
of Enterprise Resource Planning (ERP) system
implementation in the context of Make-To-Order
(MTO) Small and Medium-size Enterprises (SMEs). No
prior study has investigated the whole ERP
implementation process in MTO SMEs. Because of the
special requirements of both the SME and the MTO
context, ERP implementations under these conditions
are challenging. We investigate —how  these
organizational characteristics influence the
implementation of an ERP system. This study is part of
a larger research project to investigate ERP
implementation issue in SMEs. We present the
empirical findings from an exploratory case study of
an ERP implementation in a manufacturing MTO
SME. The study provides a valuable insight into issue
of ERP implementation in MTO SME sector. The
findings are further discussed in a broader context and
propositions for further research are presented.

1. Introduction

Enterprise Resource Planning (ERP) systems have
become one of the most widespread IT solutions in
organizations [1]. Since the large enterprise market is
close to saturation, the ERP vendors have begun
focusing on Small and Medium Sized Enterprises
(SMEs). However, even though the main ERP vendors
offer pre-configured low cost solutions designed
especially for SMEs, ERP investments are still
significant for these companies [2]. Because of limited
resources and other constrains, such as lower level of
experience with IT, and lack of Information Systems
(IS) management in general, investment into new IT is
a critical issue for SMEs. Wrong IT investment
decisions can have a huge impact on the enterprise’s
business results. This applies particularly to an ERP
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Department of Information Systems
University of Agder
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4604 Kristiansand, Norway
dag.h.olsen@uia.no

system due to its complex implementation process and
high resource requirements.

Organizational size plays an important role in
relation to ERP implementation [3]. SMEs represent a
significant proportion of the economy in European
countries. In 2007 SMEs constituted 98,8 % of the
almost 19 million enterprises in the EU-27 countries’
non-financial business economy [4]. Thus, SMEs
represent a huge potential market for ERP systems.

SMEs are forced to replace their obsolete legacy
systems to be capable of competing with large
enterprises. The information requirements of their
supply chain partners are another factor forcing SMEs
to upgrade their systems [2]. Usually large companies,
already using an ERP system, require their business
partners to follow suit to make the business exchange
more efficient.

Research on IT innovation implementation within
SMEs is still limited [5]. Although a number of
researchers have focused on the ERP implementation
process, most of the ERP literature is based on findings
from large organizations [6, 7]. Prior studies argue that
findings from large companies cannot be applied to
SMEs since they represent a fundamentally different
environment [3, 8]. It is argued that SMEs are not
smaller versions of large enterprises [9]. A number of
important aspects likely to affect ERP implementation
differentiate SMEs from large companies, such as lack
of leadership and planning, lack of defined structure,
and lack of procedures formalization [10, 11].

This is particularly relevant for companies
operating in a make-to-order (MTO) environment. In
recent years, many manufacturers have switched to
MTO production. This phenomenon is caused by
increased demand for specialized products [12].
Almost all MTO companies are SMEs [12-14]. MTOs
are characterized by low production volume, wide
product variety, and unstable production schedule [15].
The requirements of MTOs are also very different from
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a typical make-to-stock (MTS) manufacturer. Their
competitive priorities are associated with volume
flexibility and product customization [15].

It is imperative for MTO SMEs to maintain their
flexibility, as it is a core competitive competence. They
need to be able to conform their products according to
customer requirements. When implementing a
standardized solution as an ERP system is, the
flexibility and thus competitiveness may be threatened
[16]. The standardized systems employ embedded
standard business processes. That may be in conflict
with a need for idiosyncratic business processes. We
conjecture that given these limiting factors, MTO
SMESs become more vulnerable to ERP implementation
failure.

Hence, the production strategy is likely to
significantly affect the ERP implementation. However,
little attention has been given to research on ERP
implementation in MTOs [10, 12, 13]. It remains
unclear whether EPR systems can meet the needs of
MTO companies [13].

The purpose of this paper is to explore the issue of
ERP implementation in the context of an MTO SMEs.
This study is part of a larger research project aiming to
investigate how specific organizational characteristics
of SMEs influence implementation of an ERP system.
The remainder of the paper is organized as follows.
First, we review ERP literature to identify prior
research. We then describe the research method
including the data collection and the case company.
Next, the data analysis and findings are presented.
Then, we discuss the research results and present
propositions. Finally, we elaborate on the propositions’
implications and provide some alternative routes.

2. Literature review

A substantial number of researchers has studied
ERP systems. ERP literature has become extensive
over the last decade, covering a wide range of ERP
issues. Based on a comprehensive review of ERP
literature, Moon [17] demonstratred that the main body
of ERP articles (40%) investigated the implementation
theme. However, despite the research effort to
understand the issue of ERP implementation in
organizations, the proportion of ERP system
implementation that has failed in recent years is
astonishingly high. A recent ERP report found that out
of nearly 1600 ERP implementation projects conducted
in the last four years, 57% took longer time than
expected, 54% went over budget, and 41% of
companies failed to realize at least half of the expected
business benefits [18]. The high failure rate calls for
further research to improve our understanding of ERP
implementation processes in organizations.

A possible way to improve our ability to investigate
implementation processes is to focus on more specific
organizational issues. For example, Moon [17]
presented that out of 313 articles they reviewed, only
seven focused on a particular sector. These articles are
particularly interesting since common attributes and
unique features can be analyzed in a particular sector
[17]. Another way may be to distinguish between
different organizational sizes. Base on a review of ERP
literature, Shehab et al. [2] concluded that there is a
need for further research investigating the differences
in ERP implementation between large enterprises and
SMEs.

The influence of company size on ERP
implementation has been recognized in recent research
literature [3, 8, 19]. Some studies have investigated
critical success factors (CSFs) in SMEs [7, 20].
Buonanno et al. [19] conducted a comparative study
between SMEs and large companies, investigating
factors affecting ERP system adoption. A study
conducted by Muscatello et al. [6] applied a broader
view of ERP implementation, covering planning,
selection and installation activities. The study focuses
on implementation activities that affect successful ERP
installation. The authors investigated implementation
processes in four manufacturing SMEs. They found a
strong relationship between manufacturing strategy and
ERP implementation success. Unfortunately, this issue
has not been further elaborated.

Resent research literature emphasizes the need to
address the specific requirements of the MTO
production strategy [10, 12, 13]. Typically, prior
research on ERP has treated all the enterprises as
make-to-stock (MTS), neglecting the needs of the
MTO sector.

An exceptional study has been conducted by Aslan
et al. [13] who assessed applicability of ERP systems
in MTO sector. The literature review revealed a gap
between the requirements of MTO companies and ERP
functionality. The authors conclude that a greater body
of knowledge should be developed about the issue of
ERP in the MTO companies. In particular, there is a
need for empirical studies exploring MTO sector and
industry-specific issues of ERP system adoption [13].

Stevenson et al. [12] provide an assessment of
production planning and control (PPC) concepts from a
MTO viewpoint. The applicability of ERP systems in
MTO companies has been recognized as limited.
However, the applicability of the concepts is not
supported by empirical data. The findings are derived
based on prior studies on ERP implementations.
Moreover, the study provides an assessment for the
right selection choice between various PPC concepts.
Thus, it employs a more general point of view, not
particularly aiming at ERP systems.
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A valuable research on ERP implementation in
MTO SMEs has been done by Olsen et al. [16, 21].
Even though the authors do not recognize the affect of
production strategy explicitly, the research is based on
cases of MTO and engineer-to-order (ETO)
enterprises. The companies are described as niche-
oriented SMEs characterized by idiosyncratic business
processes, customer-orientated production, and need
for flexibility. The findings indicated that proprietary
software developed in-house is a suitable solution for
niche companies. It enables organizations to keep their
idiosyncratic business processes and thus leverage their
competitive advantage. The presented approach
acknowledges the specific needs of MTO SMEs.
However, this solution may not be suitable for all
SMEs. Because of a lack of IT competence, SMEs are
usually not capable of software in-house development.

The only empirical study on ERP focusing on
specific conditions of MTO SMEs sector has been
conducted by Deep et al. [10]. The study investigated
factors affecting selection of ERP systems. The authors
developed a framework for ERP system selection.
While valuable, the study investigated only the
selection phase. No prior study has investigated the
whole implementation process, including the Ilater
implementation process phases.

3. Research method

The literature review suggests that there are major
gaps in our knowledge of ERP implementations in
MTO SMEs. While Deep et al. [10] investigated the
ERP selection process in a MTO SME, no prior study
has investigated the implementation process as a
whole. Single case studies are useful to represent
unique cases when there is lack of theory [22]. While a
single case has limited generalizability to the
population, it can give important propositions for
future research. We have therefore chosen an
exploratory case study methodology. This would allow
us to collect rich descriptive data on an ERP
implementation project in a MTO SME in its natural
setting. The purpose of this study is thus to increase
our knowledge of the factors which influence the
implementation process in MTO SMEs. The questions
that this study addresses are:

e How do characteristics of MTO SME sector affect

ERP system implementation?

e  Which ERP implementation practices are affected
by these characteristics?

The data were collected through 14 qualitative
interviews. All interviews were face-to-face involving
one interviewee, except an introductory interview
where the project leader and his assistant were both
present. We gathered data from employees

representing various positions within the company. We
interviewed 13 different respondents, among them the
project leader, project leader assistant, middle and top
management (including CEO), key users, end user, and
IT staff. The respondent variety yielded different
perspectives to enrich the findings though data
triangulation [23].

13 of the interviews were recorded. On average the
interviews lasted for approximately one hour, varying
between 20 up to 90 minutes. All interviews were
conducted by one researcher, thus ensuring equal
conditions during the data collection process. The data
collection took place within one week (5 working
days) and all interviews were carried out inside the
company (in meeting rooms). All recorded interviews
were carefully listened to and analyzed. The important
parts and supporting quotes were transcribed.

The interviews were semi-structured, and employed
an interview guide with open-ended questions
following Myers & Newman’s [24] guidelines for
conducting qualitative interviews. The questions
covered various issues of the ERP implementation
project, diverging in a level of abstraction (from
general to very concrete). The interviewees were asked
about their personal experiences and opinions about the
implementation project and the ERP system itself,
about its outcomes and limitations, specific issues
regarding the company characteristics, etc.

In addition, we collected information from the
vendor. We conducted a telephone interview with the
vendor’s CEO. The telephone interview lasted for
approximately 20 minutes focusing on questions
regarding specificity of the implementation project in
the case company. Another supplementary telephone
interviews was also conducted with the project leader
and sales manager. Furthermore, emails and documents
provided by the company were utilized as additional
data sources.

4. The case company

The case company is a manufacturing SME with
approximately 220 employees engaged in fiberoptic
equipment production. The company manufactures a
variety of products in six product divisions. The
divisions include planar and fused components,
monitoring line systems, fiberoptic connectors, and
optoelectronic components. The company is a
dynamically developing organization cooperating with
international partners and customers. It is located at
one location, without any subsidiaries and branches.
This company was selected because of its
characteristics meeting the focus of the study, offering
a case of ERP system implementation in a MTO SME.
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The company is presently moving towards MTO
production. It predominantly manufactures high-
variety bespoke products. The company also comprises
a technological center providing development and
design of new products and production technologies.

In the middle of 2007 the company decided to
invest in a new ERP. The main reason was an
unsatisfactory legacy system. The outdated system
became significantly limiting. The legacy system used
a technique for creation of predicative product codes
based on alphabetic and number combinations. The
company was running out of the possible combinations
and it was therefore impossible to continue the use of
the system. Beside the fact that the system was not user
friendly and did not provide any analytical tools, the
DOS-based technology created a number of problems
(e.g. very slow response time, break downs). It did not
provide sufficient data security or wuser rights
regulation.

Moreover, the company was using other separate
systems including an accounting system, attendance
system, and software for production control. A number
of Excel spreadsheets and other tools were used in
addition. Since all these applications worked
separately, data export and import between them were
complicated, and were often solved by manual data
transcription. As the company has expanded through
the years this has become very time consuming and
inefficient.

In the very beginning of 2008 an ERP system
selection was initiated. A small local IT company
operating as a certified agent of the biggest domestic
ERP vendor was selected. However, right after the
system selection, the implementation project was
discontinued by top management. The reason was the
market uncertainty resulting from the financial crisis in
2008. The project was refreshed in mid-November, one
and half month before the planned start of the system.
However, as a consequence the project was launched in
a reduced version. An accounting module was
implemented in the beginning of January and the full
system was launched by mid-April.

5. Data analysis and findings

In order to organize the data analysis, we structured
the findings into implementation phases. We adopted
the enterprise systems implementation process life-
cycle model developed by Markus and Tanis’ [26]. It
consists of four phases: project chartering, the project,
shakedown, and onward and upward phases.
Organizing the analysis in this manner provided better
overview and logical structure. Although a number of
ERP implementation process models exists in literature
[e.g. 25], however, Markus and Tanis’ model is one of

the most recognized and cited in ERP literature. In our
investigated case, the model was well applicable, as the
project did follow the implementation phases, and we
were able to classify and fit the implementation
processes into the model.

5.1. Project chartering

Project chartering includes all activities before the
project  officially starts. These involve an
organizational decision about investment into new IS
solution, mapping currents business processes,
analyzing potential benefits and limitations,
specification of needed functionality, and in the final
the system selection.

As mentioned above, the main goal of the
implementation project in the case company was to
replace the legacy system. From the very beginning the
company knew that they wanted an ERP system. The
unsustainable situation with the existing IT solutions
became a strong driver for implementing a new ERP
system. Another driver for a new ERP was the
company reputation among customers. These are
usually big international enterprises and presenting
them outputs from DOS-based system became
inconvenient. To sum up, there existed a strong need
and motivation for the implementation project, which
significantly contributed to its procedure and a
successful implementation in the end.

The system selection was conducted by an internal
team of five persons (project leader and his assistant,
two IT staff, and one key user). The selection
documentation involved a detailed specification of
requirements and needs, both on a system and a
vendor, including technical, security, maintenance,
hardware, and financial considerations. Seven selection
criteria with different weights were defined. The
selection was run in two rounds. Vendor presentations
took place in the company during the first round. Visits
by the final two vendors and reference companies were
conducted in the second round.

The system selection fully relied on the team
members’ experiences, no external consultant was
used. The project leader stated that “regarding the
knowledge and experience the team members had
about information system implementation, we decided
that we were able to select and decide about the system
ourselves.” This was corroborated by statements from
other interviewees and by the vendor. The company
knew exactly their needs and requirements for the
system. Therefore, the selection was appropriate and
well done.

One of the main requirements was a need for
system customization. The company decided that it
was necessary to apply a high level of system
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customization. Many interviewees also expressed the
system customization as one of the factors which
contributed to the successful implementation. The
project leader stated that “we knew that our processes
are not standard and the system had to be customized a
lot to suit our processes.” The company selected a
vendor who was willing to adjust the system based on
the company’s customization requirements. The
project leader assistant commented that “we did not
want a software nor a vendor who would force us into
their standardized solution. We [...] really needed [...]
some software and somebody who would help us with
that and would adjust it towards our [processes].”

5.2. The project

This phase encompasses all activities between the
system selection and its “going live” [26]. It involves
activities such as project team building, business
process modeling and reengineering, system
customization and configuration, end users training,
data conversion, testing and debugging, and in the end,
rollout.

The implementation project was governed by an
implementation team. The implementation team
consisted of 10 key internal users. In addition to the
project leader, his assistant, and two IT staff, there
were six more key users representing various
departments within the company. The key users were
chosen based on their experience and attitude to the old
system, their interest in the project, and good
knowledge of business processes. Not only department
managers were assigned as the key users. Particular
key users were responsible for the collection of
requirements from their field of competence. These
were then discussed and analyzed during
implementation team meetings.

Despite the complicated situation caused by the
financial crisis, the project was renewed. “With the old
system we could not live any more,” the project leader
stated. However, the costs were reduced by two thirds
compared to the original project. Only the most
necessary functionalities were left. They did not
consider the integration of the legacy systems, except
the accounting system. Human resources (HR) and
material requirements planning (MRP) modules were
excluded from the implementation. Furthermore,
planned hardware innovations, training time, and the
number of licenses were reduced. As one of the
interviewees commented, “it was a minimalist variant
of the system which functionally corresponds to the old
system.”

In addition, the delay caused a reconsideration
about the project feasibility. The financial manager
required that the transition to the new system should be

at the beginning of a new year. “We were [discussing]
either to manage it in one and half month or wait one
more year,” the project leader said. The sharp deadline
and the lack of time created a pressure. Since there was
only one and half month before the system start, it
became very hectic. The project leader assistant
expressed: “We  were pressed already in
November,...we had planned [to use] one year for that,
and suddenly we had just one month.” Consequently
the implementation strategy was changed. Instead of
implementing all modules at once, it was decided to
implement only the accounting module by January 1.
The rest of the system was planned to be implemented
by the end of February.

As can be observed, the financial crisis had
significant implications for the implementation
process. Under such uncertain conditions any planning
or predictions become very inaccurate. The EPR
implementation project was initially carefully planned
and a detailed time schedule had been developed.
However, the financial crisis significantly changed the
market conditions for the company and in consequence
the whole project.

The lack of time caused further problems after the
accounting module implementation. The tight time
schedule of the renewed project led to an insufficient
analysis. The ambition was to implement the rest of the
system by end of February. “Then the problems
occurred,” the project leader assistant stated. “The
things that should have been detected by longer
analysis, [...] were not,” he further explained. The
project leader seconded that. He expressed that the fact
that it had been postponed was mainly caused by the
lack of time for a proper analysis earlier. “There were
many last-time changes resulting from that there was
not enough time for the process model design,” he
added. Most of the interviewees corroborated that the
little time for proper analysis was the most significant
complication in the implementation.

The analysis was further complicated by the
production complexity in the case company. As
commented above, the company has six product
divisions which differ in the manufactured product as
well as the employed technology. This diversity made
it challenging to map and define the business
processes. “Every production division is a little unique,
so it demanded time,” the project leader expressed. The
system requirements specification had to be done
separately for each product division.

The requirement specification had to be done in
very detail because of the high level of system
customization. A complication mentioned during the
interviews was that the vendor underestimated the
production complexity. One of the interviewees said
that “the production was more complicated than the
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vendor expected.” They were not able to absorb all the
processes. “We knew that our processes are not
standard,” one of the interviewees stated. Also, it took
a long time to debug the system because the production
was very complicated.

The production complexity is related to the
production strategy issue. The MTO strategy offers
high-variety products, which implies frequent changes
in the production structure. Moreover, MTO
companies must have an ability to react to frequent
changes quickly. The interviews indicated that a
standardized ERP system would be inappropriate for
the case company. Therefore it was imperative that the
company had access to system development
competence to make appropriate changes to the
system. The internal programmer was seen as crucial in
this respect, and was evaluated as the second most
important factor for the successful implementation.

The implementation team was evaluated as the
most  important  factor for the  successful
implementation. Many of the interviewees expressed
that the composition of the implementation team was
crucial. The project leader stated that “it is the main
aspect which made the [implementation successful].”
However, all the implementation team work had to be
done in addition to the regular work duties, and no
extra time resources were assigned for the project.
Therefore the project seriously strained key personnel
resources. The project leader expressed that the team
spent a huge number of hours and “nights” there during
the implementation. It was evident that the
requirements  identification and analysis = was
constrained by the limited personnel resources. The
project leader expressed that the fact that processes
were poorly mapped complicated the implementation,
and that it was related to the lack of well defined
responsibilities.

The MTO environment had an effect on the
implementation process. The company was not
convinced about the applicability of an MRP module.
The requirements analysis indicated that the MRP
module was unable to meet the specific needs of the
company. Based on requirements analysis and
reference visits in companies with similar conditions
and experiences with ERP implementation, the MRP
module was disregarded from the project.

Many interviewees expressed their concern about
the applicability of an MRP module and questioned its
benefit for the company. “It is possible that it would
not be such a contribution, because we are make-to-
order production, we are not series production,” the
project leader assistant argued. In general, the
interviewees expressed that MRP is more suitable for
MTS production companies. Production planning
under MTO conditions was seen as more complicated.

“If this [MTO] was not here, it [the ERP
implementation] would be much easier,” one of the
interviewees commented on MTO production strategy.
A minimum of the company’s products and
technologies is repeatable. MRP was expected to be
less effective in MTO than in MTS where there
normally are just a few changes in the production.
Long time forecasts of material purchases were
expressed to be very difficult. Another concern was
regarding embedded changes. “It [the MRP] would be
connected to many changes, in all the processes,” the
project leader assistant stated. Therefore, MRP was
found to not be an effective solution for the case
company.

5.3. Shakedown & onward and upward

Project shakedown is a period between “going live”
and when the operations are in routine use. During this
period the system performance is tuned, bugs are fixed,
and additional training is conducted if needed. The end
users are getting used to work with the system and
operations are becoming “normal.” The onward and
upward phase is defined as a period from “normal”
operations until the system is replaced with an upgrade
or a different system. Characteristic activities of this
phase are additional user skill building, continuous
business improvement, and benefits assessment.
Moreover, organizations may also decide about the
success of the project [26].

We found it difficult to distinguish between these
two phases in the presented case. Therefore we present
them together. It was hard to determine when the
operations had become “normal.” It is an ongoing
process and we were not able to recognize such
boundary.

The company did not define explicit success
definitions or measures. The ERP  system
implementation project was interpreted as successful
by all the interviewees, although perceptions of a
success differed. The success was most often cited as
the fact that the production was not stopped. “I think a
huge success is that we managed to shift, de facto from
day to day, from one system to another one without
stopping the production,” one of the interviewees
expressed. The company core business was certainly
the main concern regarding the success perception.

Another often expressed perception of the success
was the user acceptance of the system. Employees have
taken the system into use without any serious trouble.
They also learned to work with the system in quite a
short time. “We have used to work and live with it
quite fast,” one of the interviewees said. In general the
system has been accepted well. Some minor negative
opinions occurred, but they were purely individual
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problems. As the project leader noted, “some people
are not satisfied from the reason that they must learn
something new, and they must do something
differently then what they were used to do before.” The
project leader assistant further added, “of course,
information system implementation is nothing easy, it
is a change and people do not like changes [...] but as
a whole it works fine and I see it as 100% success.” To
conclude, system acceptance is highly individual and
human factor plays an important role.

However, no evaluation of the system benefits or
outcomes has been carried out in the case company. No
parameters for ERP outcome assessment were
specified a priori. There existed some general
expectations from the system (e.g. increased
responsiveness to the customers, faster delivery), but
they were not evaluated retrospectively after the
implementation. Actually, these parameters were
identified as inappropriate because of higher system
requirements as discussed above.

Another problem is the lack of use monitoring in
the old system. This limits any comparison. The
project leader was not happy about the lack of outcome
assessment parameters. “When there are no data, it is
not possible to compare the outcomes,” the project
leader explained. Moreover, it was stated that it is not
possible to use general parameters (e.g. overall
turnover, number of reclamations) because the external
changes have more significant influence than the
system implementation. In addition, since the company
is dynamically developing, it was seen as difficult to
isolate the effects of the system. The project leader
assistant noted that “the effect of the system
contribution would need somehow to be highlighted.”
However these criteria were found to be difficult to
quantify. ‘“Nevertheless numbers would be the best,
preferably in money,” he further added. A desire for
the visibility of outcomes was also expressed by the
CEO.

As already stated, flexible business processes was
an important characteristic of this company. Its core
competence lies in the ability to reconfigure business
processes quickly in response to the dynamic business
environment. Changing business processes implies
changing systems support. The project leader
explained: “we must be very flexible towards both
customer demands and changes of external
environment. The changes must be done quickly.” He
further expressed that the business environment is
difficult to predict. The changes can be radical. The
business environment can become totally different. He
further added “If we say today it is like this, it can be
totally different in 14 days.” A number of other
interviewees also corroborated this view, and stated
that one of the most important aspects of the system

was that it should be a “platform for further
development.” The IT manager stated that “possibility
of own further development” was the most important
criterion for his satisfaction with the system. The
vendor expressed that the company had a very specific
environment. He characterized it as a private, small,
dynamic, agile company.

6. Discussion

We found that six issues were particularly
important in this case: ERP system customization,
system and process flexibility, inappropriateness of
MRP module, implementation team composition, ERP
system evaluation and external events. We conjecture
that these issues would be important for other MTO
SMEs planning ERP implementations. We discuss
each of these issues below.

ERP system customization. The ability to
reconfigure the system with the business processes was
a key issue in the ERP system selection. The ERP
system customization was crucial for achieving
flexibility in the business processes.

These findings diverge from ERP literature on large
enterprises [27-29], and even research on ERP
implementation in SMEs in general [7], which argue
that minimal customization is one of the crucial factors
for successful ERP implementations. Our findings
suggest that we need to take the organizational context
into consideration. Particularly, based on our study, we
have identified production strategy as an important
factor influencing ERP implementations.

Compared to a typical MTS manufactures,
competitive priorities of MTOs are associated with
volume flexibility and product customization.
Therefore, it is imperative for MTOs to maintain their
idiosyncratic business processes and thereby their
competitiveness in the market. The findings
corroborate the research by Olsen et al. [16, 21], who
also investigated cases of MTO SMEs. They
recognized the inability of commercial ERP solutions
to meet MTOs’ business requirements. Thus we
propose that:

Pl: MTO SMEs need a high degree of ERP
customization.

Process and system flexibility. We found that the
ability to quickly reconfigure both the business
processes and the system support was a core
competitive capability in this company. Many business
processes needed to be changed on a dynamic basis.
We argue that the ability to quickly and effectively
change business processes is in fact a competitive
necessity for most MTOs. Such companies need
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flexible business processes that can be adapted to
changing customer requirements as well as external
market changes. It should therefore be possible to
perform system modifications quickly and efficiently
and provide add-ons when needed at later stages. Deep
et al. [10] also defined the need for flexibility in system
modification as one of the desired outcomes of the
effective selection process. This leads us to our second
proposition:

P2: MTO SMEs need to be able to develop the
system further after the implementation to allow for
dynamically changing business processes.

In this company, an internal employee was highly
capable of developing the implemented system further.
This was a critical issue in this implementation, and
makes it likely that the company will be able to further
maintain and develop the system when needed. They
will therefore also be able to do system development
independently of the vendor. However, the company
will be wvulnerable to this employee leaving the
company. They should make sure that they have access
to this competence either by training more employees
or by hiring new IT staff. We propose that system
development competence will be crucial:

P3: ERP system development skills are crucial for
MTO SMEs.

Manufacturing resource planning (MRP)
module. The company found that the MRP module
would constrain the manufacturing flexibility.
Production planning was seen as complicated because
of the dynamic character of MTO environment.
Forecasting material purchase in the long terms was
deemed to be very difficult. Therefore, MRP was seen
as an ineffective and the company decided not to
implement it.

This indicates that MRP modules incorporated in
ERP systems may not be appropriate and not yield
enough manufacturing flexibility for MTO companies.
This finding is consistent with Aslan et al. [13] who
questioned whether MRP is feasible in today’s
manufacturing conditions. Furthermore, Deep et al.
[10] noted that traditional MRP or old ERP systems are
limited in their applicability to the MTO context. We
forward the following proposition:

P4: Traditional MRP modules do not allow enough
manufacturing flexibility and are inappropriate for
MTOs.

Implementation team  composition.  The
implementation team played a key role during the
project. In particular, the composition of the team
turned to be crucial. Mapping the business processes is
an important activity to achieve a good fit between the

system and business processes. However, it requires
the involvement and time from many employees, and
strains the limited SME resources.

Poorly described business processes in SMEs leads
to imprecise definition of employees’ roles and
responsibilities. Therefore, clear responsibilities and
tasks need to be granted in the very beginning of the
implementation project. The SMEs usually do not have
personnel resources to dedicate full-time to the
implementation project. In contrast to large companies,
employees in SMEs often perform unique work duties
and cannot easily be replaced by other employees.
Thus, the implementation team members must deal
with ERP system implementation in parallel with their
day-to-day work duties. Work overload and the lack of
time can affect the quality of requirements
identification and analysis.

P5: Requirements identification and analysis is
constrained by SMEs’ limited personnel resources.

ERP system outcomes evaluation. We saw in the
previous chapter that the company was unable to
perform ERP system outcome evaluation. Compared to
any other IS, the outcome evaluation of ERP systems
requires a more complex approach. Since ERP systems
are organization-wide systems encompassing processes
from whole organizations, a careful thorough analysis
is needed.

Moreover, the MTO environment implies
additional constrains in conducting ERP system
outcomes evaluation. MTO companies face a
dynamically evolving environment. Therefore the
assessment of general business parameters (such as
cost reduction, overall productivity, increased capacity,
business process change) in relation to ERP system
implementation are considered to have limited validity.
In such environment, conditions change repeatedly and
fast. The case company found that the effect of other,
usually external forces, on the measured parameters
was more significant than the implementation of an
ERP system. Therefore we conclude that:

P6: ERP outcome evaluation is difficult to perform
in MTO SME:s.

External events. The financial crisis led to the
rejection of the initial implementation plan, and
eventually to a scaled down version that was
implemented in a rush. This illustrates how SMEs may
be very vulnerable to economic macro events such as
recessions. Especially MTOs may be subject to
dramatic falls in orders as major customers cut
production to protect their own financial positions.
ERP implementations in MTO SMEs would likely be
adversely affected in such scenarios.
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P7: ERP implementations in MTO SMEs are
vulnerable to economic macro conditions.

7. Conclusion

This exploratory case study has highlighted a
number of critical ERP implementation issues for
MTO SMEs. We saw that this ERP implementation
was troubled by several issues. These issues were
rooted mainly in two underlying causes: the particular
challenges of MTO production environment, and the
resource poverty that characterizes SMEs in general.

The standardized ERP systems force companies to
employ embedded standard business processes. That
may be in conflict with a need of MTOs for
idiosyncratic business processes. Implementing an
ERP system may threaten the flexibility and thus
competitiveness of MTO SMEs. Therefore, ERP
implementations in MTOs require a high degree of
customization, and the organizations are more likely to
experience problems during the implementations.

We argue that it is imperative for MTO SMEs to
maintain their flexibility, as it is a core competitive
competence. They need to be able to customize their
products based on customer requirements. MTO
companies, most of them SMEs, play an important role
in the facilitation of the just-in-time supply chains of
large manufacturing companies. The MTOs’ business
agility and manufacturing flexibility are therefore
important for an agile and competitive economy. That
also means that MTOs must accommodate a significant
portion of the impacts of market corrections.

ERP acquisition and implementation was a
challenging task for this company even though they
have quite competent IS personnel. On the contrary,
most SMEs may not have the appropriate system
development competence. An alternative is to establish
a closer relationship with a competent external
provider, such as an ERP vendor or a consulting
company. There may be need for radical changes in the
MTO processes, and one can conceive that not all
system development can be done internally. Then
quick response from a competent provider may be
necessary. A close long term relationship may be
essential for the external party to invest in and maintain
the appropriate competence.

Based on the findings we propose that traditional
MRP modules are not appropriate for MTOs. We
further argue that Advanced Planning and Scheduling
(APS) systems may yield enough manufacturing
flexibility and be appropriate for MTOs. ASP is the
next generation of MRP and is more accurate than the
classic MRP systems [10]. However, the case company
decided not to implement the MRP module, and we
cannot conclude that it would not have worked. The

finding indicates a problem, but it is not possible to
assess MRP module applicability. Therefore, further
research should explore this issue.

The adoption of process modeling methods has
been very slow among SMEs, and few of them map the
business processes. If a company decide not to map the
business processes, team members need to be
knowledgeable about business processes. They also
need to understand the business requirements on an
ERP system. Therefore, the team members should not
be selected based only on their position, but based on
their potential contribution for implementation project
success. Moreover, they should be able to
communicate and influence other employees at their
department. Personal interest and self motivation are
also important aspects for the selection of team
members.

SMEs usually do not have resources for a proper
ERP outcome evaluation. Moreover, the ability to
evaluate the ERP outcomes in SMEs can be limited
due to the lack of comparable historical data.
Developed measurements tools such as by Gable et al.
[30] or Ifinedo [31] could be helpful for MTO SMEs to
assess the outcomes of ERP implementation. A
demonstration of the contributions and outcomes
would increase the motivation for further system
utilization and development. However, we are aware
that SMEs in general, restricted by limited resources,
will not give such evaluations high priority. It would
be a comprehensive task that would take resources
away from more pressing tasks, such as getting the
system up on time without any stops in the business.

This article is intended to emphasize effect of the
production strategy on ERP implementation, as it is not
recognized in extant literature. Very few studies have
considered this aspect. Based on the presented study
we have identified production strategy as a key
influencing factor on the ERP implementation.
Therefore, we argue that the research on ERP in
manufacturing SMEs should consider production
strategies as an important factor.

This is a case study of a single company, and thus
the findings can not be generalized to a larger
population of MTO SMEs. This context is, however,
an area with little empirical knowledge, and it needs
cumulative empirical studies. We forward seven
propositions that should be further investigated in
subsequent research. Furthermore, the results may have
practical value to other MTO SMEs which are about to
acquire an ERP system. Our findings and propositions
can help such companies to identify key issues for the
implementation success.
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Abstract

The purpose of this paper is to investigate EnisgpResource Planning (ERP) system outcomes in
the context of small and medium-sized enterpriSdES). Most of the former research on ERP
outcomes is based on data from large enterprised, this study examines how the SME context
affects the ERP system outcomes and the relatédgiesm practices. The paper reports findings from
a multiple case study of ERP implementation in MEs. The case companies put more emphasis on
system and information quality improvements from BRP systems, compared to individual and
organizational outcomes. This can be related to thek of a strategic perspective on ERP
implementation in these companies, with replacenaénihe legacy systems serving as the main
motivation for the implementation projects. Moragytbke findings indicate that the identified lack o
ERP system evaluation practice in these SMEs careXpdained by ownership type, resource
constraints, limited IT competence, and statusefiT legacy systems in SMEs.

Keywords: ERP system outcomes, ERP implementéTi@valuation, SME, case study.



1 Introduction

Enterprise Resource Planning (ERP) system impleatiens are substantial and long-term

investments, expected to yield significant positimetcomes for organizations undertaking this

endeavor. Organizations thus need to assess whtsnerthave achieved the intended contribution
from their investment, and the ERP literature idelsi several studies investigating ERP system
outcomes in organizations (e.g., Gable et al., 2@¥&ang and Seddon, 2002; Staehr, 2007; Velcu,
2007; Wieder et al., 2006; Williams and Schube@]l®. While it could be argued that return on

investment is even more critical for small and meusized enterprises (SMEs), for whom ERP

system implementations constitute a comparativahgdr investment than for large enterprises
(Mabert et al., 2003), there has yet been limitedi$ on the evaluation of ERP outcomes in the SME
context.

The majority of existing measurement frameworksehbeen developed based on data from large
enterprises. Only a few studies have tried to exptbis phenomenon within the SME context. The

research on ERP implementation argues that findfrm® large companies cannot be applied to

SMEs since they represent a fundamentally diffeezvironment (Buonanno et al., 2005; Mabert et

al., 2003). This also applies to the evaluatiofeBP impact. Large organizations have been reported
to receive more benefits compared to small orgdioizs (Sedera et al., 2003), and several difference

in areas benefited from ERP systems between coepafi different sizes have been recognized

(Mabert et al., 2003). For example, organizatiosiaé has been identified as a moderator of ERP
impact on SMEs’ productivity (Bohérquez and Estea&8).

Compared to large organizations, SMEs have beentsgpto be constrained by limited resources and
limited IS competence (Levy and Powell, 2000; Tha2@01). Besides this, SMEs are represented by
a spectrum of inherent characteristics which digtish them from their big counterparts, such as
structure, ownership, culture, decisional spedificietc. (Blili and Raymond, 1993; Wong and
Aspinwall, 2004). These aspects of the SME condegtlikely to determine the way in which these
organizations conduct ERP system implementatiodisimriurn their evaluation as well. There exist
various definition of SMEs, and this study adogite EU definition of SME as an enterprise with
fewer that 250 employees and annual turnover hess %0 million euro (Eurostat, 2008).

The purpose of this paper is to contribute to tharce literature on evaluation of ERP system
outcomes in SMEs. The study is based on two reseguestions: (1)MWhat are the ERP system
outcomes perceived by SMEZ) How does the SME context affect the ERP systenoroag&?The
empirical basis for this exploratory research inudtiple case study of ERP implementation in four
SMEs in the Czech Republic. Based on a cross-caalysis, a list of the ERP system outcomes
perceived by the case SMEs is presented. Furtiepdper discusses how characteristics of the SME
context may influence on the evaluation practice.

The rest of the paper is organized as follows. i&e@ briefly presents relevant literature on ERP

outcomes, with particular focus on SMEs. SectiodeScribes the research methodology applied in
this study. Section 4 introduces the case compamégresents findings from the cross-case analysis
Section 5 discusses the effect of the SME contexthe ERP system outcomes and ERP system
evaluation practice in SMEs. Finally, section 8gants conclusions and implications.

2 Related Research

Over the years various approaches to ex-post di@uaf ERP system outcomes have been

developed. This research includes studies emploliR§ success assessment tools (Gable et al.,
2003; Ifinedo, 2006; Tan and Pan, 2002), ERP befrefneworks (Shang and Seddon, 2000, 2002;

Staehr, 2007; Williams and Schubert, 2010), and BRBnced scorecard frameworks (Chand et al.,
2005; Uwizeyemungu and Raymond, 2009; Velcu, 2007).



A significant contribution in this area is the ndiinensional model for Enterprise SystérSsiccess
(ESS) measurement developed by Gable et al. (2008).model builds upon the models by DelLone
and McLean (1992) and Myers et al. (1997), with skecess dimensions and measures revised in
order to meet the ERP characteristics. In total rtiedlel involves 27 measures of ERP success
distributed into four dimensions: information qtgli system quality, individual impact, and
organizational impactinformation qualityis a measure of the quality of the information HRP
system producesSystem qualityncludes measures of the ERP system performance dr technical
and design perspectiviedividual impactmeasures the extent to which the ERP system Haericed

the capabilities and effectiveness of workers. €R&ent to which the ERP system has promoted
improvements in organizational results and capadsliis captured by therganizational impact
dimension (Gable et al., 2008).

Petter et al. (2008) in their thorough literatueview found the ESS model to be the most
comprehensive tool for IS success measurementinsteiment captures the multidimensional and
complex nature of ERP success. One of its strengttisat it avoids overlap between the constructs
and measures (Petter et al., 2008). The ESS maedsélected as an underlying framework for
investigation of ERP outcomes in this study.

Former research has recognized the effect of azgtianal size on ERP outcomes. A study conducted
by Bohdrquez and Esteves (2008) identified orgdioizal size as a moderator of ERP impact on
productivity in SMEs. Sedera et al. (2003) confidnthe proposition that organizational size

contributes to differences in achieving benefitsE®P systems. The findings indicate that large
organizations received higher positive outcomespared to small organizations. By applying the

ESS assessment model (Gable et al., 2003) thagehdwed that larger organizations gained higher
mean values for all the constructs within the fdianensions. This has been supported by Mabert et al
(2003) who found several differences in areas linkefrom ERP systems between companies of
different sizes. Small companies reported highe&ebts in inventory management and procurement,
while large companies reported more benefits iarfaial and personal management.

A limited number of studies have focused on ERResyoutcomes in SMEs. As an example, Esteves
(2009) conducted a survey to investigate ERP bisnedalization in SMEs. The author applied the
ERP benefit framework by Shang et al. (2000). Tthdysdetermines a link between the benefits and
the point in time when the various benefits areeetpd to materialize, resulting in a benefit
realization road-map for ERP usage in SMEs.

Another attempt of ERP outcome assessment withiessiMas reported by Federici (2007, 2009). The
author aimed at a post-introduction assessmentRI Butcomes in SMEs with regard to factors
influencing the outcomes. The study adopted aofishe five most cited benefits that were promised
to large companies by ERP adoptions. The resulthefsurvey of 50 SMEs showed that the most
common benefits were procedure simplification, erasiformation retrieval, improved performance
management and production efficiency improvemefite factors observed to mostly affect the
benefits are depth of organizational change anel ofichosen ERP producer.

Recently, Kale et al. (2010) investigated perforogaevaluation of ERP implementation in Indian
SMEs. The study employed a survey of 130 SMEs. HRP performance was studied through a list
of 19 ERP benefits. The findings indicate that SMignefited mainly in reducing the need for
support, improving customer services and improgoagmunication.

Although these studies utilized data from SMEs tliig not examine the specificity of this
environment. By basing the studies only on existragneworks or lists of ERP outcomes, the studies
lose the potential to identify and explore new ouotes which might be specific for SMEs. Thus,
while these studies present quantified measuretheoflisted ERP outcomes, they include limited
discussion regarding how the SME context may imitgethese outcomes or the evaluation practice
itself.

! The terms enterprise system and ERP have beenintsechangeably. The authors investigated impleaiEms of the
SAP system.



3 Research Methodology

The review of studies on ERP outcomes in SMEs sHaat the quantitative research approach is
dominant. While these studies provide measuremehtSRP outcomes, they do not explore the
particuliarities of the SME context and its effect the outcomes. Qualitative research can thug brin
new light to this domain (Ballantine et al., 199Rines and Hughes, 2001; Uwizeyemungu and
Raymond, 2009). As the purpose of this researth identify new insights within the SME context, a
gualitative research approach employing a multigise study method is applied. Case studies allow
collection of rich data and are appropriate to ytadcontemporary phenomenon within its natural
setting (Yin, 2008).

In total, four organizations were studied. All bEtn are SMEs operating within the private sector in
the Czech Republic. The case companies differimdeof organizational characteristics (e.g., size,
business type, industry) as well as ERP projectatieristics (e.g., brand of ERP system, number of
implemented modules). In order to ensure anonyniiltg, organizations are labeled as CompA,
CompB, CompC, and CompD. Table 1 provides an ogaraf the studied organizations.

Personal interviews were utilized as the primarytadaollection technique. Recognizing the
importance of a multiple stakeholder perspectivileMonducting ERP system evaluation (Jones and
Hughes, 2001; Sedera et al., 2004; Sedera et(fl7)2interviews with various respondents within
each organization were conducted. The interviewespondents represented different positions,
including top and middle management, IT respongiigesons, end users, etc. While these different
stakeholders may represent different perceptionoutoomes (Sedera et al., 2004; Sedera et al.,
2007), the focus in this analysis was mainly ontwdoauld be interpreted as the common view in each
company. In addition, vendors or consultants wheehlaeen involved in the ERP implementation
were also interviewed. In total, 34 interviews wemnducted across the four organizations. More
information about the number of interviews and ipgrants in each of the companies is presented in
Table 1.

CompA CompB CompC CompD

Industry Fiber optic Electronic Cosmetics Agriculture machinery
components components

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, financial/, (responsible for thg (purchasing manager),
manager), project technology/sales | IS), wholesale economic/warehouse/te
leader assistant, managers, IT/IS manager, end user, chnology /production
CEOQ, financial/ administrator, end | vendor. manager, IT/IS
technology user, consultant. administrator, payroll
managers, IT/IS clerk, end user, vendor
administrators, end
users, vendor’s CEO

Table 1. Overview of the case companies

The interviews were semi-structured and face-tesfallowing Myers & Newman’'s (2007)
guidelines for conducting qualitative interviewsithVregard to the issue of outcomes evaluation the
respondents were asked to answer an open-endetibguég¢hat are the outcomes of the ERP sy8tem
The participants were asked to name as many outkasepossible, while they were provided
sufficient time for reflection. When an interviewiead problems with answering the question, probing
guestions were asked: e.g§vhat is the impact of the ERP system on the comymangelf? What
improvements were gained through the ERP systens? gWlanges are caused by the ERP sy3tem



How do you perceive the system quality? How dopgsaeive the quality of information provided by
the ERP system?

To enrich our understanding of the case projedferdnt material served as supplementary data
sources: documents provided by the organizatiomspeany presentations, company web pages, web
pages of the vendors. In addition, follow-up e-mahd telephone communication were used for
clarification of some issues. The data collecticaswearried out during the period from February to
October 2010. The interviews were conducted onagitee companies, usually in meeting rooms. On
average the interviews lasted for one hour, varfietyveen 20 to 100 minutes. The interviews were
recorded and relevant parts were fully transcribad coded using NVivo 9 software. The codes
represented particular ERP system outcomes medtidne the interviewees. While the four
dimensions of the ESS model (Gable et al., 2003gweed as an underlying framework, the analysis
also identified additional outcomes emerging frow interview data.

4 Findings and Analysis

The qualitative interviews provided rich data abthé ERP system implementation projects in the
studied organizations. The following section gieebrief overview of the four cases. Then a cross-
case analysis of the ERP system outcomes is pegkent

4.1The case overview

Table 2 lists key characteristics of the ERP impetations in the four companies. The case
companies represent different phases in the ERR3itle, varying between 11 months (CompA) up
to 5,5 years (CompD) of experience with an ERPesystt the time of data collection. According to
the life-cycle stages modelled by Esteves and P&E999), three of the companies (CompA, CompB,
and CompC) were in the “use and maintenance” phasge CompD was in the “evolution” phase, as
they extended the ERP system with a Businessifyjgalte module in 2010.

CompA CompB CompC CompD
Time of ERP April 2009 October 2006 August 2007 January 2005
implementation
Time since 11 months 3,5 years 3 years 5,5 years
“going-live”
ERP system Helios Green ABRA G4 ABRA G3 ALTEC Aplikace
Implemented FI, CO, LO, PC FI, CO, LO, PC, FI, CO, LO, AM, FI, CO, LO, PC,
modules AM, HR HR, CRM (limited) | AM, HR, MRP, PP,
Bl (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, time
attendance system
Implementation Certified agent Vendor Certified agent Vendor
partner
Table 2. The case ERP project characteristics

All four companies selected domestic ERP solutibtedios Green is developed by the largest Czech
ERP vendor, Asseco Solutions. ABRA is offered by #econd largest Czech ERP vendor, ABRA
Software. ALTEC Aplikace is an ERP system developgda smaller Czech ERP vendor, ALTEC.
While these systems basically cover the same fomality, different selections of modules were
implemented in the four companies. The followingethmodules were implemented in all projects:
FI-Finance (including accounting), CO-Commerce ¢pase and sale), and LO-Logistics
(warehouse). In addition varying combinations of flollowing modules were implemented: PP-



production Planning, AM-Asset Management, HR-HunkRasources, CRM-Customer Relationship
Management, MRP-Material Resource Planning, Bl-Bess Intelligence.

The companies’ legacy systems replaced by the ERf#era varied in terms of areas covered. All the
case companies were using DOS-based informatioreragsthat were not integrated. In addition,
several Excel sheets, and other software tools utéized.

Two of the organizations selected a local IT conypas their implementation partner operating as a
certified agent of the ERP vendors. CompB and Compé&d a vendor directly. The implementation

projects were conducted by implementation teamsisting of 4 to 10 employees. Only CompB used
a consultant as a member of the implementation.t&ame of the implementation projects involved

any form of evaluation of the ERP system outcomes.

4.2 ERP system outcomes

This section presents the results of a cross-azagsss of the ERP system outcomes. The findings ar
based fully on the conducted interviews, as novesle documentation about outcome evaluation
existed in the case companies. Table 3 lists thE BlRcomes perceived by the four organizations.
The outcomes are grouped according to the four méoas in the ESS model (Gable et al., 2003).
The identified ERP system outcomes partly corredpgonthe measures from the ESS model, those
matching are marked by a superscript (*) in Tablé&Bout half of the outcome measures defined in
the ESS model were not brought up in the intervjendicating that these were perceived to be less
relevant by the SME companies. Further, as indicateTable 3, almost half of the identified ERP
system outcomes represent complementary measuttes fiour dimensions of the ESS model.

In general, the ERP outcomes were most often regart relation to system quality. All the four
companies perceived various system quality impre@regm Most importantly the ERP systems
provided integration of data within the companiés. expressed by the technology manager in
CompB: ‘1t [data] is at one place, | can see several thirggsonce, [...]. That was more difficult
before. | had to call particular people, now | cdimd it in the system."The data integration
contributed toward data transparentyhe main benefit is that everything has beconamgparent.
Every activity across the company is reflectedhi@ system and thus all divisions can see what is
happening.” (Purchase manager, CompD). Most of the companigsrted that the ERP systems
improved controlling and data analysis options.tlkemmore, system extensions and changes have
become easier, and the ERP system provided easigridport and export. Some companies also
reported improved system sustainability, secudty] stability as positive outcomes. For example, as
stated by the project leader from CompAhe old system sometimes even broke down, so ne we
also afraid about our data. [...] The new systemafindtely more stablé In some cases the ERP
system also offered a communication channel arititéaed user interface changes.

The organizations also perceived improvements rimgeof information quality. The ERP systems
significantly increased information accuracy ans awailability. The sales manager from CompD
reported:“For me it is important to quickly get the informai | need for my job. Now, | do not need
to search for the information for long time, [...]Jkhow where to find it.’/Another perceived outcome
of the ERP system was that the information becamee rtimely. For example, as expressed by the
wholesale manager from CompGAe are able to change the price for the whole garof goods
within a couple of minutes according to currencyers so the price is always updateth”addition,
due to the ERP system it became possible to trdokmation back in history.

Interviewees across all the four organizations meetl that the ERP system affected their work
tasks. Most often they claimed that their work noeithas become simpler. One aspect of the
simplification is that the system has reduced mbwoak, which again has increased work efficiency:
“Before, when the director called and asked for spnee, it took me some time to calculate it from
the papers. Now it is only about six clicks awaif.echnology manager, CompDiterestingly, two

of the companies perceived improved substitutgbit workers to result from the ERP system
implementation:“When somebody is suddenly missing anybody elsesaastitute.” (Technology
manager, CompB).



ERP system outcomes | CompA CompB CompC| CompD
System Quality
Controlling X X X
Communication possibilities X
Data analysis X X X
Data import/export X X X
Data integration * X X X X
Data transparency X X X X
Data security X
System extensions/changes * X X
System stability * X X
System sustainability X X
User interface flexibility * X X
Information Quality
Information accuracy * X X X X
Information availability * X X X
Information back tracking X X
Information timeliness * X X
Individual Impact
Substitutability X X
Increased work efficiency * X X X X
Work simplification X X X X
Organizational Impact
Administration expenses reduction * X
Better inventory overview X X
Business process improvements * X X X X
E-commerce * X
Increased capacity * X
Overall productivity * X
Production planning improvements X
Staff requirements reduction * X
Table 3. ERP system outcomes identified in thedases

With regard to the organizational impact, busin@sgess improvements were perceived as the main
outcome of the ERP system. All the four organizatioeported improvements in their business
processes, e.g'We have optimized our processes due to the systéRroject leader, CompA).
CompC and CompD perceived improvements in inventorgrview, and CompD also recognized
improvements in production planning practice. Hogrewbesides this, only CompC stated other
organizational impacts of the ERP system. For elampe ERP system resulted in reduction of
administrative expenses and also enabled increaskzation of E-commerce in the company.
Moreover, the ERP system contributed to higher aVegroductivity and resulted in an increased
capacity to manage a growing volume of activitigs.reported by the sales managésetause we
implemented the system we could improve and deweloportfolio and volume of the busines$lie
ERP system also reduced the need for furtherIsitafig since more operations can be managed by the
system without requiring additional human resourt@#e were able, compared to competitors, to
grow the same size in terms of sales without bundethe company with new staff(#Wholesale
manager, CompC).

5 Discussion
The former section presented the ERP system outairatified in the four case SMEs. This section

elaborates on the question of how the SME contigtts the ERP outcomes and the ERP system
evaluation practice.



5.1 ERP system outcome measures

In general, the study demonstrates how the foursareaent dimensions defined by Gable et al.
(2003) are also applicable in the SME context,latha identified ERP outcomes could be related to
one of the dimensions. The following section disegshow the SME context has been found to affect
the ERP outcomes related to each of these dimegnsion

System and information quality. The results showed that the case organizatiopsrtexl a
substantial number of ERP outcomes within the systad information quality dimensions, compared
to the individual and organizational impact dimensi. This might be influenced by the lack of a
strategic perspective on the ERP system implementat the studied SMEs. In all four cases the
main reason for implementing an ERP system wagpace the legacy system. The legacy systems
were so unsatisfactory that their replacement veagssary for continuing the companies’ operations.
In all four SMEs the legacy systems were old DOSelasolutions, functionally and technically
insufficient for further utilization. Thus, the nigdtion for the ERP system implementation was
mainly technically driven (Chand et al., 2005; Velcu, 200he technically driven motives for ERP
system implementations are also related to tharigaif an IT strategy in the case companies. I fac
only CompC had a partial IT strategy, as the ER$tesy was seen as a solution enabling further
growth of the firm. Otherwise, the ERP system impdatations were not associated with the
companies’ overall business strategy plans. Theévatmn has an implication for the ERP outcomes.
Since the companies did not intend to improve thHmisiness as such through ERP system
implementations, they do not seek for the effedERP systems on their operations. Therefore, more
emphasis is put towards the systems’ functionalitgl information quality provided by the systems,
captured by the system quality and information igpidimensions in Table 3.

Individual impact. An interesting issue arose about the relevandbeoindividual impact outcomes.
While interviewees across all the case organizati@mported that the ERP system simplified and
speeded-up their individual work, several interneew reported that this is not so “black and white.”
Since the ERP systems offer far higher functiopa@ampared to the legacy systems, they also require
more work to provide sufficient data. Moreover, ttienpanies have started to place emphasis on data
correctness and accuracy, and compared to theopreyiractice it can take more time to provide
required information into the systefit the expense of speed we have clearer, moreratzdata”
(Project leader assistant, CompA).

The findings also identified some outcomes whidnséo be specific for the SME context. One of the
ERP outcomes identified by CompB and CompD is thatERP system increased substitutability of
workers. In general, compared to large enterpribesemployees’ roles and responsibilities in SMEs
are poorly defined and employees often performouaritasks. Therefore, they can not be easily
substituted by other employees. It is even furtdmrstrained by the limited number of employees in
SMEs. By data integration and transparency the EfgRems simplified substitutability of workers,
for example in case of their absence.

Organizational impact. The findings revealed a difficulty in relating tleRP system to overall
business measures such as cost reduction, ovewdligiivity improvements, increased capability, etc
(the organizational impact dimension in the Galleale framework). A number of interviewees
expressed limited relevance of assessing theseralemeasures in relation to an ERP system
implementation. This was explained by the dynamigrenment of the case companies. All of them
are continuously growing and experience many dianit changes (e.g., widening assortment , new
division opening, etc.) which have more significarituence on the overall business measures than an
ERP system implementation. Thus, it was perceioedcomplex to evaluate the effect of an ERP
system because there are many other influencingpriadaking part. To conclude, the dynamic
environment of SMEs may impede evaluation of ERSesy organizational impact.

The results show that CompC reported more orgaaizdtimpact outcomes compared to the rest of
companies (see Table 3). This corroborates theinfysdby Staehr (2007) who concluded that
companies with primarily technical reasons for iempénting an ERP system achieve few strategic
business benefits, in the sense of outcomes tpabsubusiness growth and competitive advantage. In



general, the results support former literature gacng how the motivation for implementing ERP
systems may influence on ERP outcomes (Staehr, 2@cu, 2007).

Former research presented that ERP systems priabder cost savings (Gable et al., 2003; Shang
and Seddon, 2000). None of the four organizatiepented any HR lay offs as a result of the ERP
system. This might be related to the nature of waw&itionsin SMEs. In large enterprises there are
usually several employees working in the same ipositWhen work routine gets more efficient and
speeded-up by an ERP system, lay offs in largergnes are more likely. In SMEs, since there are
not precisely defined employees’ roles and respditEs, ERP system implementations are not
expected to bring significant HR cost reduction.lyO8ompC reported a reduced need for future
labour costs (staff requirements reduction). Intiast, the ERP system implementation in CompA
imposed a need for more IT staff. This was causethb specific situation in that company. The
company operates under a make-to-order (MTO) pitomtucstrategy which requires many further
configuration changes and development requiremiamtshe implemented ERP system (Zach and
Olsen, 2011). The company decided for further makdevelopment of the ERP system because this
was seen to be a faster and cheaper solution thaseta vendor for all the required work. At theeti

of the interviews the company was in the procedsirifig one additional programmer to handle this
job.

5.2 ERP system evaluation practice in SMEs

Even though the ERP system implementation projectl the four organizations were considered
successful, no evaluation of the ERP outcomes das bonducted by any of the companies. None of
the companies explicitly defined any evaluatioriecia in the beginning of the projects as a set of
outcomes which were expected to be fulfilled. Thexsted some general expectation from the ERP
system (e.g., system integration, improved inforomatjuality), however these were not formally
stated. Neither has any ex-post evaluation of ERPomes been carried out by the case companies.
The lack of IS evaluation practice in SMEs has besoussed by Ballantine et al. (1998), and the
findings from this study show that this phenomeigostill prevailing.

One of the reasons explaining this might be rel&etie ownership type in the studied organizations
As is typical for SMEs, the case companies wereapely owned businesses, where the main owner
also is the CEO (in CompC there were two owners/E® all four companies the CEOs were
actively involved in the operating business. Thihisy were in contact with the system on a dailyisas
and got feedback on this all the time. Therefoneytwere able to perceive the effect of the ERP
system and recognize ERP outcomes based on thécprathere was no perceived need for
identifying and evaluating outcomes in order tdifusts success. Thus, the ownership type of SMEs
may influence the ERP system evaluation practice.

Another reason for not conducting the ERP systeafuation mentioned during the interviews was an
obviousness of the outcomes. Since the legacymagste the studied companies were functionally
limited and insufficient, ‘everything’ has improvéy implementing an ERP system. As stated by the
wholesale manager from Comp@ is not comparable with the old system, [...].eTtmprovement is

in everything.”Since the ERP outcomes are perceived obvious @atent, there is no need for their
evaluation. Thus, the status of legacy IT solutionsSMEs may influence the evaluation of ERP
system outcomes.

Compared to large organizations, SMEs have beemdfto be constrained by limited resources and
limited IS competence (Levy and Powell, 2000; ThoR@01). These aspects are likely to affect
IS/IERP implementation projects as well as theiluation. Since the ERP outcomes evaluation was
not part of any implementation project in the stddiorganizations, it would require additional
resources. Thus, it would take resources away tf@rprimary business activities, which would be
seen as improper. SMEs, restricted by limited resm) might therefore not be able to assign
sufficient resources for conducting the ERP systettomes evaluation.

An exception to the lack of perceived need for ERBluation was observed in CompA. The project
leader and his assistant here expressed a desifleRB outcomes evaluation and recognized its
importance, stating thahe effect of the system contribution would neeshaleow to be highlighted.



However, the evaluation was expressed to be difftouconduct. The project leader was dissatisfied
with the fact that they did not designate any patans for ERP outcome assessment. This might be
caused by limited IT competence in the companyicéfgor SMEs.

6 Conclusion

This study has explored ERP system outcomes in SMies aim was to improve our understanding
of this phenomenon through focusing on distinguightharacteristics of the SME environment. The
findings indicate that the SME context has implmas on the ERP outcomes as well as on the ERP
system evaluation practice.

The cross-case analysis provided a list of ERPoouts perceived by the case organizations. In the
individual impact dimension, the ERP systems sifigali work and increased work efficiency. In
addition, the ERP systems improved substitutabdityvorkers, which may seem to be specific for
SMEs due to the nature of work positiansthese organizations. Furthermore, the study shoow

the SMEs perceived it to be difficult to relate tRP system to overall business outcomes as defined
in the organizational impact dimension. The dynaerigironment of SMEs has been observed as the
main constraint for evaluation of ERP system orgatmonal impact. In particular, the labour cost
savings might be limited by the nature of work fioesin SMEs. The case companies reported more
emphasis on the system and information quality owpments provided by the ERP systems. This
was observed to be affected by the lack of IT sgnin these companies and their motivation for the
ERP system implementation being limited to replgdegacy systems. To sum up, the study findings
show that the nature of work positions, dynamic SMEironment, lack of IT strategy, and
motivation for the ERP system implementation areomgnthe issues that may affect the ERP
outcomes in SMEs.

The study documents a lack of ERP system evalugtiactice in the SMEs. The characteristics of the
SME context such as ownership type, resource @ngtr limited IT competence, and status of the
legacy IT solutions in SMEs were recognized asofgctonstraining the evaluation. Nevertheless, it
may be argued that recognition of the ERP outcaroekl increase utilization of the systems and help
in its further development.

The study has identified major ERP system outcomése SME context and thus contributes to the
research on ERP system implementation project$li. I he findings indicated that the ERP system
implementations in the case SMEs were mostly peecdeins technical replacement of the legacy
systems, limiting the focus on more overall orgaficnal outcomes of the ERP systems. As
demonstrated by CompC, a more strategic approaabienorganizations to gain more organizational
outcomes from the ERP implementation. Thus, SMEsilshalign the ERP system implementation
projects with their overall business strategy plansrder to better utilize the ERP system poténtia

Naturally, the study has several potential limga8. First of all, the interpretation of the resuttight

be influenced by the author’s biases. The motivatibthis study was to enhance understanding of the
outcomes of ERP system implementation projectdMiE§ and thus contribute to improve evaluation
practice in these organizations. This applied paatsge might shape my interpretation of the finding

Furthermore, all four case companies selected BB& systems which could be characterized as less
complex compared to “standard” ERP systems su@Ads This might be considered as a limitation
of the study’s scope as the selected systems migivide comparatively less outcomes. However,
since the literature supports our findings that S\Ee likely to choose systems provided by small
national vendors (Federici, 2009; Yeh, 2006), lieéfieved that the findings can be generalizedR® E
implementations in other SMEs.

In addition, the date of the case ERP implememniataries between 2005 to 2009. Considering the
fast pace of technology advancements, in theseyears the experience of ERP vendors regarding
the problems and challenges with ERP implementatinight have an impact on the system quality
and information quality of the ERP system. This maige differences in the perception of the ERP
system outcomes among the four companies.



Finally, all case companies are characterized asimemusly growing and dynamic organizations,
undergoing many changes in their business procesaestime. While these are often reported
characteristics of SMEs, there might also be moeture, stable SMEs, working with traditional
business processes. Therefore, the applicabilitthefresults to other types of SMEs needs to be
investigated by further research.

The presented analysis demonstrated the appligabilihe four ESS model dimensions (Gable et al.,
2003) in the SME context. However, the identifieBRFE system outcomes only to some extent
matched with the measures from the ESS model, amahdber of additional ERP system outcomes
were also reported. The discrepancy identifiechia study could form the basis for further research
on validation of the ESS model in the SME contéxtother possibility for further research would be
to apply a longitudinal approach to relate the EyBtem outcomes to different stages in the ERP
implementation in SMEs (Shang and Seddon, 2004).

Acknowledgements

| am grateful to the informants in the four casepanies for sharing their valuable experiencesd al
thank Professor Bjarn Erik Munkvold for providingnstructive comments to the various drafts of this

paper.

References

Ballantine, J., Levy, M., Powell, P. (1998) Evalogtinformation systems in small and medium-sized
enterprises: issues and evidence. European Jadrimbrmation Systems 7, 241-251.

Blili, S., Raymond, L. (1993) Information technojod hreats and opportunities for small and
medium-sized enterprises. International Journéhfofrmation Management 13, 439-448.

Bohorquez, V., Esteves, J. (2008) Analyzing SME=® &is a Moderator of ERP Impact in SMEs
Productivity. Communications of the IIMA 8, 67-80.

Buonanno, G., Faverio, P., Pigni, F., Ravarini,2ciuto, D., Tagliavini, M. (2005) Factors affegfin
ERP system adoption: A comparative analysis betvi&éhBs and large companies. Journal of
Enterprise Information Management 18, 384-426.

Chand, D., Hachey, G., Hunton, J., Owhoso, V., dasan, S. (2005) A balanced scorecard based
framework for assessing the strategic impacts d® Efstems. Computers in Industry 56, 558-572.

DelLone, W.H., McLean, E.R. (1992) Information syssesuccess : the quest for the dependent
variable. Information Systems Research 3, 60.

Esteves, J. (2009) A benefits realisation roadp framework for ERP usage in small and medium -
sized enterprises. Journal of Enterprise Infornmalitanagement 22, 25.

Esteves, J., Pastor, J. (1999) An ERP Lifecyclet&esearch Agenda. 1° International Workshop on
Enterprise Management Resource and Planning Sy&®R$PS, 359-371.

Eurostat. (2008). European Business - 2007 editinapter 1: business economy overview.

Federici, T. (2007). ERPs in SMEs: Ex-post Evalwatf Success Factors European Conference on
Information Systems (ECIS).

Federici, T. (2009) Factors influencing ERP outcenmeSMES: a post - introduction assessment.
Journal of Enterprise Information Management 22, 81

Gable, G.G., Sedera, D., Chan, T. (2003). Enter@mystems success: a measurement model,
International Conference on Information SystemdS)CSeattle, USA, pp. 576-591.

Gable, G.G., Sedera, D., Taizan, C. (2008) Re-quneadizing Information System Success: The IS-
Impact Measurement Model. Journal of the Assoaidfo Information Systems 9, 1-32.

Ifinedo, P. (2006) Extending the Gable et al. @rise systems success measurement model: a
preliminary study. Journal of Information Technoldganagement 17, 14-33.

Jones, S., Hughes, J. (2001) Understanding IS atiafuas a complex social process: a case study of
a UK local authority European Journal of Informatfeystems 10, 189-203.

Kale, P.T., Banwait, S.S., Laroiya, S.C. (2010)¢renance evaluation of ERP implementation in
Indian SMEs. Journal of Manufacturing Technologyndgement 21, 758 - 780.



Levy, M., Powell, P. (2000) Information systemsastgy for small and medium sized enterprises: an
organisational perspective. The Journal of Strategormation Systems 9, 63-84.

Mabert, V.A., Soni, A., Venkataramanan, M.A. (2008 impact of organization size on enterprise
resource planning (ERP) implementations in the W@&ufacturing sector. Omega 31, 235-246.

Myers, B.L., Kappelman, L.A., Prybutok, V.R. (199¥comprehensive model for assessing the
quality and productivity of the information systefgaction: toward a theory for information
systems assessment. Inf. Resour. Manage. J. 1), 6-2

Myers, M.D., Newman, M. (2007) The qualitative iview in IS research: Examining the craft.
Information and Organization 17, 2-26.

Petter, S., DeLone, W.H., McLean, E.R. (2008) Meaguinformation systems success: models,
dimensions, measures, and interrelationships. Earmmgournal of Information Systems 17, 236-
263.

Sedera, D., Gable, G., Chan, T. (2003). ERP sucbess organisation Size Matter?, Pacific Asia
Conference on Information Systems (PACIS), AdelaBtmth Australia.

Sedera, D., Gable, G.G., Chan, T. (2004). MeaslEimgrprise Systems Success: The Importance of a
Multiple Stakeholder Perspective, European Confarem Information Systems (ECIS).

Sedera, D., Tan, F., Dey, S. (2007). Identifyind &wvaluating the Importance of Multiple
Stakeholders Perspective in Measuring ES-Successp&an Conference on Information Systems
(ECIS), Gothenburg, Sweden.

Shang, S., Seddon, P.B. (2000). A Comprehensivaéwark for Classifying the Benefits of ERP
Systems, Americas Conference on Information Sys{&htCIS).

Shang, S., Seddon, P.B. (2002) Assessing and nmantgg benefits of enterprise systems: the
business manager's perspective. Information Sysleomsal 12, 271-299.

Shang, S., Seddon, P.B. (2004). Enterprise SydBemesfits: How Should They Be Assessed?, Pacific
Asian Conference on Information Systems (PACIS).

Staehr, L. (2007). Assessing Business Benefits ERR Systems: An Improved ERP Benefits
Framework, Internatioanal Conference on Informaggstems (ICIS).

Tan, C.W., Pan, S.L. (2002). ERP Success: The Béara Comprehensive Framework, Americas
Conference on Information Systems (AMCIS).

Thong, J.Y.L. (2001) Resource constraints and médion systems implementation in Singaporean
small businesses. Omega 29, 143-156.

Uwizeyemungu, S., Raymond, L. (2009) Exploring Bieraative method of evaluating the effects of
ERP: a multiple case study. Journal of Informafiechnology 24, 251-268.

Velcu, O. (2007) Exploring the effects of ERP systeon organizational performance: Evidence from
Finnish companies. Industrial Management & Datae3ys 107, 1316 - 1334.

Wieder, B., Booth, P., Matolcsy, Z.P., Ossimitz;IM(2006) The impact of ERP systems on firm and
business process performance. Journal of Enterofiganation Management 19, 13-29.

Williams, S.P., Schubert, P. (2010). Benefits ofdgprise Systems Use Hawaii International
Conference on System Science (HICSS).

Wong, K.Y., Aspinwall, E. (2004) Characterizing kviedge management in the small business
environment. Journal of Knowledge Management 8, 44.

Yeh. (2006) The importance of being local? Learr@ngpng Taiwan's enterprise solutions providers.
Journal of Enterprise Information Management 19480

Yin, R.K. (2008) Case Study Research: Design anthits. Sage.

Zach, O., Olsen, D.H. (2011). ERP System Implemmtan Make-to-Order SMEs: An Exploratory
Case Study, 44th Hawaii International Conferenc&ystem Sciences (HICSS), Kauai, Hawaii
USA.



ldentifying Reasons for ERP System CustomizatioBMESs: A
Multiple Case Study

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.




ERP system implementation in SMEs: Exploring the ifluences of the SME

context

Small and medium-sized enterprises (SMEs) are asangly implementing Enterprise
Resource Planning (ERP) systems. Compared to ¢éarigeprises, SMEs differ in a
number of inherent characteristics, which are jikelimpact the ERP system
implementations in these organizations. The purpbdeis study is to explore these
influences of the SME context on the ERP systeniampntation process. First, a list
of SME characteristics is synthesized from releVisgrature. Then, the influences of
the contextual factors on various activities actbssERP life-cycle are investigated.
The study presents findings from a multiple casdysof four SMEs. Based on the
results, the ownership type of the companies aniddd resources were identified as
the most influential contextual factors. Among ERP life-cycle phases, the
implementation phase was affected most by the SbfiEeat. The case studies also
illustrate the need for a more nuanced view on whatild be considered general
characteristics of SMEs, e.g. regarding level dkd8wledge, business processes and

market characteristics.

Keywords: enterprise resource planning system; BRfementation; ERP life-cycle;

small and medium-sized enterprise; case study

1 Introduction

Organizations worldwide have adopted EnterprisoRee Planning (ERP) systems in order
to leverage business performance (Beheshti andsBe010). In recent years, with the
large enterprise market being close to saturatifenERP vendors have begun focusing on
small and medium-sized enterprises (SMESs). The S&tior constitutes the backbone of the
economy in European countries. In 2007 SMEs canstit98,8 % of the almost 19 million
enterprises in the 27 EU countries’ non-financiaibhess economy (Eurostat 2008). There
exist various definitions of SMESs, and this studgpts the EU definition of an SME as an
enterprise with fewer that 250 employees and antomabver less than 50 million euro

(European Commission 2005)



Even though the ERP system vendors have been mthemngattention towards SMEs
by offering simplified and cheaper solutions deentebe suitable for these organizations,
ERP system implementation remains a challenge &ayn$MEs (Malhotra and Temponi
2010, Olson and Staley 2012, Upadhyetyal.2011). Because of various fundamental
differences between large and small businesseéintliags from studies of IT/IS adoption in
large enterprises are unlikely to be applicablSMEs (DeLone 1981, Welsh and White
1981, Blili and Raymond 1993, Thong 1999). Simithg research on ERP implementation
argues that findings from large enterprises cabeapplied to SMEs since they represent a
fundamentally different environment (Mabettal. 2003, Buonannet al.2005). Although a
number of researchers have focused on the ERPrnmeplation process, most of the ERP
literature is based on findings from large entegsi(Muscatellet al. 2003, Loh and Koh
2004). The research on ERP in SMEs is still liméed more research needs to be carried out
in order to gather sufficient knowledge about ffi@nomenon (Haddara and Zach 2011).

In comparison to large enterprises, SMEs have fegsaurces and experience in
terms of management of new technologies (Blili Ragmond 1993). Besides, SMEs are
represented by a spectrum of unique characterigtiosh distinguish them from large
enterprises, such as ownership, structure andreuMong and Aspinwall 2004). These
aspects of the SME context are likely to deterntiteeway in which these organizations
conduct ERP system implementation. Therefore,imhgortant to recognize these
distinguishing characteristics and consider howsétdifferences may influence the ERP
implementation issues faced by SMEs (Gable and &8ted®99). The extant research
provides only scarce findings about the effechef SME characteristics on ERP system
implementation.

The purpose of this research is to investigatertthgence of unique SME

characteristics on ERP implementation, and exglore the SME context affects different



activities within the ERP life-cycle. Thus theeasch addresses the following research
guestion:How does the SME context affect ERP system imptation?It is believed that a
proper understanding of the SME context will lea@ tbetter comprehension of ERP system
implementation and thereby contribute to futurecessful ERP implementation projects in
these organizations.

The rest of the paper is organized as follows.i&@& summarizes existing literature
on contextual influences of IT implementation in B84 and introduces an ERP life-cycle
framework. Section 3 describes the research metbggowhile section 4 provides an
overview of the investigated cases. The main figsliof the analysis are presented in section

5. Section 6 discusses the findings and sectia®edepts the conclusions and implications.

2 Related Research

This section provides a summary of research relatéide contextual influences on adoption
of IT/IS in general in SMEs, as well as specific ElRP implementation. We also present a

life-cycle model of ERP implementation that willida the analysis of our empirical findings.

21 ResearchonITin SMEs

Several studies have investigated various facféestang IT/IS adoption in SMEs (e.g.,
Thong and Yap 1996, Thong 1999, Sharma 2009), asi€®EO characteristics, employees’
IS knowledge, information intensity, or competitidganumber of barriers to IT adoption in
SMEs has been identified (e.g., Cragg and Zinat@®5, lacovoiet al. 1995, Fink 1998,
Levy and Powell 2000, Thong 2001), including resewconstraints, limited internal IT/IS
expertise, and limited IS knowledge.

Blili and Raymond (1993) focused on the threats @pybrtunities of SMEs during IT

adoption. The authors developed a schematic sumafing unique SME characteristics



with respect to strategic information systems, sifggg the SME specificity features into
five areas: environmental specificity, organizasibspecificity, decisional specificity,
psycho-sociological specificity, and informatiorssyms specificity.

In a similar vein, several studies investigateditifi@ence of various organizational,
environmental, or technological factors on ERPaysadoption in SMEs (Raymond and
Uwizeyemungu 2007, Seethamraju and Seethamraju Be08danet al.2009, Shiatet al.
2009, Chang and Hung 2010), such as business GE® ,characteristics, industry type,
competitive pressure, employees’ competence a8, availability of resources. These
studies provide valuable findings about the infleeenf particular factors on the adoption of
an ERP system. However, few studies have examimethtluence of the unique SME
characteristics on the studied factors.

An exception is an article by Gable and Stewar®@)9focusing on the
implementation issues in SMEs adopting SAP R/3yTdedined four dimensions of SME
specificity (organizational, decisional, psycho4istmgical, and information systems
specificity) and discussed application of thesthacontext of ERP systems implementation.
However, the paper only presents a tentative maeksiribing interacting variables, with no
empirical data. Unfortunately, no follow-up empaistudy has been published.

In addition to the literature about IS and ERP MES, we also reviewed more general
literature exploring the influence of SME charaistiges on organizational initiatives. Here,
two studies exploring the SME context with relattoriTotal Quality Management (TQM)
(Ghobadian and Gallear 1997) and Knowledge Manage@&1) (Wong and Aspinwall
2004) were patrticularly relevant. These studievipman excellent overview of inherent
characteristics distinguishing SMEs from large grises.

Ghobadian and Gallear (1997) analyzed the reldtiprsetween the SME

characteristics and TQM practices. The authors dechpn extensive list of issues



distinguishing SMEs from large enterprises, grouipéal six areas: structure, procedures,
behavior, processes, people, and contacts. Theemde of these issues on TQM
implementation practices was investigated throwgin €xploratory case studies, resulting in
a framework for successful implementation of TQMSMES.

Wong and Aspinwall (2004) looked at specific SMEGcteristics and their key
problems and issues associated with KM. Inspire@Gbgbadian and Gallear (1997), the
authors propose a list of SME characteristics whenh have an influence on implementation
of KM. The characteristics were classified into gmups: ownership and management;
structure; culture and behavior; systems, procemsgéprocedures; human resources; customs
and market. This conceptual paper concludes tleagretion of these elements is crucial in

order to provide a compatible KM approach for SMEs.

2.2  Summary of SME characteristics

Based on our literature review, Table 1 listsladl tddentified SME characteristics that could
potentially influence on ERP implementation witthested key references. The identified
SME characteristics are grouped into three dimessiorganizational characteristics,

environmental characteristics, and IS charactessti

[Table 1 here]

In the following we present each of the SME chamastics in more detail, based on
the literature referenced in Table 1. It shoulchbted that some of the literature on IT/IS in
SMEs is somewhat old and not specifically relaeeBRP systems. Thus, one of the aims for
our analysis is also to investigate whether tharagsions about SME characteristics in extant

research also hold for contemporary ERP systememehtations in SMESs.



2.2.1 Organizational characteristics

Resources SMEs are constrained in terms of their finanaglvell as human resources. They
usually do not dispose of capacity to develop aadage their own IS and thus they are
likely to rely on third parties such as vendors aadsultants. This might lead to limited
control over the information resources and thuseiase the level of risk. In addition, because
of the resource constraints SMEs generally invesst Into employees’ training, as opposed to
large enterprises which have resources to develsfpmized training and educational
programs.

The research on ERP systems shows that affordabteand short implementation
time are among the most important selection cateriSMEs. With limited availability of
resources the enterprises were less disposed twltipion of an ERP system, and the
financial constraints were identified to be the meause of the non-adoption of ERP systems

among SMEs.

Ownership, management, and decision making.he managers of SMEs are often owners
who have the ultimate power of control and commavgrsee every aspect of the business.
Often they are the only ones with responsibilitgd @access to the information needed to
identify opportunities for using IT for strategic competitive purposes. The owner-managers
usually do not have enough time to reflect on sgiatissues, as they are busy with day to day
operations and their attention is more on corert®ss operations.

Decision-making is generally centralized with fewagrers of management and
decision makers. The centralized decision-makingjigs that the CEO can either be the
main obstruction or the main catalyst for changethiermore, the decision-making cycle is
usually short-term. In addition, the decision pssa SMESs is more intuitive and based on

experience, as a limited number of formal informatand decision models are employed.



Structure. Compared to large enterprises, SMEs in genera haimpler, flatter, and less
complex structure. A simpler structure facilitateshange initiative across the organization.
A flat structure results in a more flexible workiagvironment and less complex
communication process. Moreover, SMEs often operata single site. In addition, SMEs
are also likely to have an organic structure. Welie small firms often perform a variety of

tasks, implying a low degree of specializationhia émployees’ jobs.

Culture. Culture in SMEs is often characterized as unifieith) few interest groups.
Employees usually have a corporate mindset emphgdize company as a single entity. The
unified culture may provide SMEs with a strong fdation for change, as employees easily
understand what the company is trying to achieveddition, compared to large enterprises,
culture in SMEs is more organic and fluid. In tlaen® time, as a result of the strong
dominance of owner-managers in SMEs, culture idyestsaped and influenced by their

personality and outlook.

Processes and procedure3he operations and processes in SMEs are smalésaie and
less complicated than those in large enterprisesebVer, the processes in SMEs are also
often more flexible and adaptable to changes taglage around them. Therefore, SMEs are
likely to be more adaptable to implementing neuiatives, as they are less likely to be
“locked-in” to their existing processes. On theasthand, the need to react quickly in SMEs
causes that most of the activities are governedfoymal rules and procedures, with low
degree of standardization and formalization. Rap@hges in SMEs imply that procedures

become obsolete quickly.

2.2.2 Environmental characteristics

Market and customers The market encompassed by SMEs is mostly lodalewnly few

of them have an international range. In general Skife dependent on a small customer base



with more frequent and closer contacts with custsdajor SMES’ customers or suppliers,
who are typically powerful in their supply chainayforce SMEs to a system compatible
with their extant solution and thus influence ERBtem implementations in these

organizations.

Uncertainty. SMEs are typically characterized by a high lexfetnvironmental uncertainty.
The uncertain and unstable environment with dolibtability of the business influences any
long term investments on information technologiéscertainty relating to the technological

environment and the competition is likely to sigrahtly affect IS implementation in SMEs.

2.2.3 Information Systems characteristics

IS knowledge.SMEs have been reported having limited IS knowde@g there is usually not
enough managerial expertise available to plan,rozgaand direct the use of information
resources. Traditionally, most CEOs in SMEs foausmanagement issues and pay less
attention to technology. The lack of IS knowledgayrtead to insufficient attention by
management to IS and in turn to a lack of stratptzioning of IS.

A recent study assessing the ERP adoption in SMEsleded that lack of IS
knowledge may inhibit SMEs from adopting ERP syst¢Bhiauet al.2009). The findings
showed that the more IS knowledge CEOs have, thre they incline to adopt ERP systems.
Also the results by Chang and Hung (2010) indicatedsitive influence of the CEO’s IT

knowledge as well as employees’ IT knowledge on EBf&fem adoption.

IT technical expertise.SMEs are constrained by their limited IT interteadhnical expertise.
Many SMEs possess insufficient level of in-houséSTexpertise necessary for successful IS
adoption. It is because of their limited internBlI$ expertise that SMEs are more likely to

purchase a package software, instead of devel@pgygtem in-house.



This argument has been supported by a recent sfugiRP system adoption in SMEs
(Chang and Hung 2010), which reported lack of lIdf@ssionals and a shortage of developing
resources. Also Shiaet al.(2009) indicated that SMEs do not have the teclhiilcaxpertise
to evaluate information systems. On the other hdnastudies by Olsen and Seetre (2007b,
2007a) propose in-house development of ERP sysisrtige best alternative for SMEs,
stating that nowadays SMEs may have sufficientdifpgetence. Olson and Staley (2012)
reported in-house development of an ERP system agt#on considered by the case SME,

as the company had experience in software engmgeri

IS function, IS complexity. The IS function in most SMEs is typically percalve be in its
earlier stage of evolution, usually subordinateth®accounting function. However, more
recent studies indicate a need for nuancing tlew vA study evaluating readiness of SMEs
for ERP adoption recognized that most of the stu@BIEs used quite complex IS solutions

(Raymondet al.2006).

2.3 ERP life-cycle framework

The objective of this study is to investigate htwe SME characteristics influence ERP
system implementation. We apply the ERP life-cydenework by Esteves and Pastor
(1999), distinguishing six phases of the implemeoieprocess (Figure 1). Each of the phases
involves several issues and activities typicaladqrarticular phase. Based on a set of case

studies, we will investigate how each of the phdmsesbeen influenced by the SME context.

[Figure 1 here]



Organizations recognize their need for a new ERSReay in the adoption decision
phase. This phase includes the definition of systmuirements, its goals and benefits, and
an analysis of the ERP system impact on a busares®rganizational level.

The acquisition phase consists of selection optieeuct that best fits the
organizational requirements. A vendor is selecteskd on factors such as price, vendor
location, maintenance services, etc. It is alsooirtgmt to analyze the return on investment
(ROI) of the selected product in this phase.

The implementation phase in the Esteves and Plaatoework consists of activities
such as ERP system customization, business prow@essgement, and user training. The
actual technical installation, when an ERP systgoes-live”, is also carried out during this
phase. This task is usually carried out by a veod@onsulting company, and can be done
via various implementation methodologies. This eplkfies how the term ‘implementation’
can be used both to denote the ‘complete’ procegeedirst five phases in the framework,
and a limited part of this process (phase thrakarframework). Unless specifically referring
to the implementation phase in the Esteves anaPmamework, we hereafter use the term
to refer to the full ERP life-cycle.

After going live, the system needs to be maintaimealfunctions need to be
corrected, and special optimization requests neée imet. The use and maintenance phase
includes issues like system utilization, user atanege and satisfaction, and benefits
realization.

The evolution phase involves extensions of the Ef&em through integration of
additional applications (e.g., CRM, Business Ingelhce, etc.). Finally, the retirement phase
is defined as the stage when an ERP system isitsiibdtby a new ERP system or other IS

approach.



3 Research methodology

As the purpose of this study is to identify newigihs$s within the SME context, an
exploratory qualitative research approach emplogimgultiple case study design is applied.
Case studies allow collection of rich data andagmeropriate to study a contemporary
phenomenon within its natural setting (Yin 2009).

In total, four organizations were studied. All bétn are SMESs operating in the
private sector in the Czech Republic. The Czechmaty has undergone significant changes
over the last two decades. Being a former Eastiya &untry, the economy went through
the transition from a centrally planned economgtam to a market driven system (Roztocki
and Weistroffer, 2008). Due to substantial econasniress and participation in global
institutions such as the EU, several former comstuBuropean countries including the
Czech Republic have been proclaimed to have coetptée transition (Roztocki and
Weistroffer, 2011). As a member of the EU sincef2@hd according to the International
Monetary Fund (IMF, 2011) and World Bank (World Rag011), the Czech Republic is now
classified as a developed country. Thereforejrigslfrom our current study of Czech
companies are regarded to be relevant for othezldped European countries.

To maximize the variety between the cases, thenrgtons differ in terms of
organizational characteristics (e.g., size, busitgse, industry) as well as ERP project
characteristics (e.g., brand of ERP system, nurmbienplemented modules). The case
selection was based on a mixture of opportunistratified purposeful, snowball, and theory
based sampling strategies (Miles and Huberman 12@¢gss to the first case organization
played an important role. This was a manufactucmmmpany, and the findings from the first
case showed how the production strategy can bgnédisant factor affecting ERP
implementation. To enable comparison between thes;dhe selection of the three

subsequent cases followed the stratified purposeiuipling strategy. As the second case was



selected another manufacturing company, whilelthid tase was a hon-manufacturing
organization. And in contrast to the first compamgrating under the make-to-order
production strategy, as the fourth case we selextednufacturing organization operating
under a make-to-stock production strategy. To enaoonymity, the organizations are
labeled as CompA, CompB, CompC, and CompD. Moraildedbout the cases are provided
in the following chapter.

Personal interviews were used as the primary ddkaction technique. The
interviews were conducted with multiple stakehatderolved in the ERP implementation
projects. The respondents represented differentignas in each organization, including top
and middle management, end users, IT responsibdeme etc. Vendors or consultants
involved in the ERP implementation were also inwmed. In total, 34 interviews were
conducted. The data collection was carried out fR@mruary to October 2010. Apart from
two telephone interviews with the vendors in Congsl CompD, all interviews were
conducted face-to-face at the companies’ locatfossally in meeting rooms). The
interviews lasted from 20 to 100 minutes, with &arage of one hour. Table 2 provides an

overview of the interviews.

[Table 2 here]

The interviews were semi-structured, following thedelines by Myers and Newman
(2007). The questions covered various issues of §Rfm implementation through the
entire ERP life-cycle (Esteves and Pastor 199@)uding issues such as ERP implementation
motivation, selection process, implementation t@ativities, critical success factors, user
training, ERP system usage, ERP outcomes, maintenapstem development, etc. In

addition, e-mail and telephone communication weseduor clarification of some issues. The



case material was further supplemented by docunpeotsded by the organizations,
company presentations, company web pages, and agds pf the vendors. Thus, data
triangulation was assured by utilizing various dadarces (interviews, documents, emails)
and also by comparing data provided by differeteriiewees.

The interviews were recorded, transcribed in thgimal language (Czech), and
relevant parts were translated into English. Thadcribed material was analyzed through a
coding process in the NVivo9 software. The datdysisconcentrated on identifying
influences of the SME characteristics emerging ftbeinterview data. First, within-case
analysis was conducted in order to gain a comphemninderstanding of the individual
cases (Eisenhardt 1989). Then, a cross-case analgsiconducted, looking for similarities
and differences between the cases. The codes eepedarticular SME characteristics
emerging from the data. While the identified liS&ME characteristics was applied, the
analysis was open for identifying additional chéeastics specific for SMEs. The data were
further analyzed along the ERP life-cycle framewavkh the identified activities being

assigned to the particular phases.

4 Case overview

Table 3 lists key characteristics of the ERP imm@etation projects in the four cases. The
case companies represent different phases in tReliigRcycle, varying from 11 months
(CompA) up to 5,5 years (CompD) of experience i ERP system at the time of data
collection. According to the life-cycle stages mitet by Esteves and Pastor (1999), three of
the companies (CompA, CompB, and CompC) were ifiibe and maintenance” phase,
while CompD was in the “evolution” phase, as thay extended the ERP system with a

Business Intelligence module in 2010.



All the implementation projects were reported ascsasful, but the companies’
perceptions of success differed. Success was rftestr@ported as the fact that the business
activities were not interrupted by the ERP impletagan. Another often cited success
measure was user acceptance, as the users actteptenlv systems without any major
problems. Lastly, the implementation projects was® expressed to be successful in terms of
meeting the allocated budget and time line. Nonth@itompanies applied more objective
measures of the ERP implementation success tosaBsésrn On Investment (ROI).

The case SMEs are continuously growing and agdarazations, experiencing many
changes over time. This is also closely relateti¢cage of the companies. All of them are
quite young organizations with only 9 to 19 yedrs)astence, and compared to more mature
and larger enterprises their business processdsecalmaracterized as more dynamic. The
following section provides a brief presentatiorited cases, as a basis for a more in-depth

comparison of the cases in section 6.

[Table 3 here]

41 CompA

CompA, is a manufacturing SME engaged in produatioiber optic components. Since the
startup in 1994, the company has substantiallydenad the assortment of manufactured
products and started offering its products andisesvto customers worldwide. The company
operates on a single site, situated in a smalligitile Czech Republic, and consists of six
product divisions. The company also has a techmbgenter providing development and
design of new products and production technologie2007, CompA decided to invest in a
new ERP system to replace the obsolete legacymsgsiehe CEO appointed a team

responsible for the system selection. After a thghoselection process, the ERP system



Helios Green was selected in 2008. A small locatdinpany operating as a certified agent of
the biggest domestic ERP vendor was selected ms@@mentation partner. However, right
after the system selection, the implementationgatojvas discontinued by top management,
due tothe market uncertainty resulting from tharicial crisis in 2008. The project was
restarted 4 months later, only one and half moefbre the planned start of the system. As a
consequence the system was launched in a reducgdrveompared to the original
implementation scope. An accounting module waseémginted in the beginning of January

2009 and the full system was launched by mid-April.

CompA successfully utilized the ERP system andinags to develop it further. For
example, a new production division of optoelectcasomponents started three months after
the ERP system “going-live”. This required substdmhodifications of the ERP system and
development of a new module for production rendgrinterestingly, the company gained

access to the system source code and develop&RPe¥stem internally.

4.2 CompB

CompB, founded in 1991, is a distributor and maciufi@@r of electronic components for
demanding applications in the areas of aerospaitiegny) transport, and

telecommunications. Over the years, the compangsiablished a credible reputation and
has become a reliable partner for aerospace amdnmyiprojects, mostly in the Czech
Republic and Slovakia. The company operated onsites within a small city in the Czech
Republic. In October 2006, the company implemeABRA G4. The ERP system was
implemented by the vendor, while a local consultaas$ also involved in the project from the
company’s side. The implementation project tookertane than was planned because of the
high level of ERP system customization requiredig/company. In addition, the CEO

required all historical data to be transformed fritve legacy system, which also complicated



the project. All modules were implemented at omseept for a financial module which was
implemented one year later. The system is furtlegelbped through cooperation with the

consultant and the company plans its extensionrtdsuvéie manufacturing area.

43 CompC

CompC, founded in 2001, is engaged in selling peesiand cosmetics through the internet.
The company is privately owned by two owners, wieaso the company CEOs. CompC
operates on a single site situated in a smalligitile Czech Republic. In the end of 2006 the
company decided to replace their legacy IS solutidnch was restricted to the accounting
function. The ERP system requirements were spanéimly in the emphasis on maximal
automation of processes, possibility of extensngmm modifications, and system openness
for add-on extensions. In August 2007, the compaipfemented ABRA G3. The ERP
system implementation has been carried out bya bgent.. The implementation team
consisted of two internal employees, while the CE&@ee also actively involved in the whole
implementation process. CompC has expanded signify in the last decade. With its fast
growth, the company has widened its operation ftlmerlocal level to entire Czech Republic.
The growth of the company causes new requiremehnitshvihave radical influence on the
behavior of the system. The number of user licemswsased almost ten times during three

years since 2007.

44 CompD

CompD produces and distributes agriculture mackingmre company operates on a single
site, situated in a small city in the Czech Repul@ince being founded in 1992, the company
has transformed from a small workshop to a modempany with 200 employees, attaining

a leading position in its field. The legacy IS smo became insufficient as the company



expanded, and the need arose for a more sophestisgstem. In January 2005, the company
implemented ALTEC Aplikace, an ERP system develdped small Czech vendor. The
implementation project has been carried out by#reor. All modules were implemented at
once but with considerable further development tivee, as some modules were immature
and did not offer the required functionality. Comp@llaborated intensively with the vendor
on further development of the system and even be@atasting partner of the ERP system.

The ERP system was extended with a business geéetie module in 2010.

5 Analysis and Findings

This section presents the findings from our datyais. The analysis of the cases
concentrated on exploring the effects of the SME&xt on the ERP system implementation.

The findings are presented according to the SMEacheristics presented in Table 1.

5.1 Resources

Financial resources played an important role inciee implementation projects. The costs of
the ERP system implementation was one of the sefectiteria in all four case

organizations. The companies selected inexpendire &/stems, and in three cases (CompA,
CompC, CompD) a local and inexpensive implemengpiartner was selected. The funding
allocated was particularly limited in CompA duethe finance crisis. The project was
continued only in a limited version and the costseweduced by two thirds from the original
plan. As the vendor stateffhe scale of implemented modules was relativelgllsoompared

to the usual practice.The limited funding also influenced udeasining considerably in
CompA. The training was limited to the key userk/omhe interviewees in both CompA and

CompB expressed that it would have been benetwigdpeat the training again after some



time of working with the system. However, it waffidult to find resources for repeating the
training.

Limited financial resources also influenced thatstgy for further system
development in the case organizations. While CompdCompD utilized the implementing
partners also for further system development, CouhpiEded to use a local certified agent
instead. The main reasons were price and proxiofitige partner:Work of the local agent is
much cheaper and | think also faster since theyl@gal.” (Technology manager, CompB).
CompA decided to develop the system internallyuictice costs of further system
development. As the programmer statéle try to substitute the vendor because the system
development is not cheap(Programmer, CompA). Limited human resources megjst
influenced the work of the implementation teamalhgmplementation team members had to
deal with the ERP system implementations in additeotheir regular work duties. The
project leader from CompD mentioned that this weshtiiggest problem in the
implementation work:If there was more time, or if there was somebodiypwas engaged
only in this[the implementation]it could have been different(Project leader, CompD).

Even though the ERP system implementation projac the four organizations
were considered successful, no evaluation of the &iRcomes has been conducted by any of
the companies. This might be due to limited resesirs) terms of both money and human
resources. ERP outcome evaluation was not includady of the implementation projects,

and it would have required additional resources.

5.2 Ownership type, management and decision making

The owners in the case organization have substaeiigsion power, and significantly
influenced the ERP system implementation projdntall four cases the main owner is also

the CEO (in CompC there are two CEOs). As one @irterviewees characterized CompD,



“It is a company of more or less one marThe owners were characterized as very active and
overseeing many aspects of the business activiligdl four case organizations, the main
motivation for implementing the ERP systems waepdace the legacy systems which had
become functionally unsatisfactory. As the compsihidd expanded over time, the situation
forced the owners to invest in the new ERP systdimgs, the CEOs recognized the need for
change. However, the perceived importance of tiementation projects varied across the
cases. The implementation project was not pri@ttiby the CEO of CompA. In contrast, the
CEOs in CompC recognized the potential for gaimogpetitive advantage, and put high
emphasis on the implementation project.

The owners were not willing to fit their processeshe ERP system. All four
companies stressed the need for customizing thedyREBms. For example, the vendor from
CompC reportedi think it is very strict here, there was zerodohnce and willingness for
any kind of adaptation to anything({implementation partner's CEO, CompC). The owners
posed their requirements on the system and therafiuenced the selection of the systems
and implementation partners. The costs and potdatiaustomization were the two main
selection criteria invoked by the owners. Yet, ltheel of the owners’ involvement in the
selection process differed among the cases. In Coamgl CompD the CEOs actively took
charge in the ERP system selection. On the othet,ha CompA and CompB the CEOs
were not that actively involved in the selectiongass, and instead they appointed selection
teams responsible for the ERP system and vendectgel. In general, the interviewees
reported that top management supported the impleten team effort. The support of the
implementation team was also perceived in the leetsponsibility left to the team%The
owners gave a freedom to the implementation tedkey user for production, CompA).

By their decisions, the CEOs also influenced tharmss process analysis in the case

organizations. Especially in CompD, the CEQO’s deaito implement a new ERP system



was sudden, and he wanted it implemented as fggisssble. The time from the system
selection to its implementation was short andfé@éd the business process analy#isvas
so fast and sudden that there was no time for agranalysis.”(Sales manager, CompD).
The business process analysis was also constriairi@ampA. Because of the top
management decision to stop the project, thereonsabout 1,5 months left for the project
completion after its restart. In CompA, the CEOf@need to do all things internallyHe says
that he pays [internal] specialists to have themehend does not need anybody external.”
(Project leader, CompA). This corporate philosoggpparent from the fact that the
company has a technological center providing dgrant and design of new products and
production technologies. This approach also infbeeithe approach for further development
of the ERP system, as the company decided to deWeéoERP system internally after
“going-live”.

The lack of a perceived need for identifying andleating outcomes to justify the
ERP system success can also be explained by thersiiyp. The CEOs were actively
involved in the business operation and were inadnwith the system on a daily basis. They
were therefore able to perceive the effect of tR®Eystem and recognize ERP outcomes

based on practice, and did not see the need faralagvaluations.

5.3 Structure

Organizational structure influenced the case ERfamentation projects in a number of
ways. It was noted that it was easier to agredersystem requirements since the case
organizations were relatively small and uncompéddatWe are not that big a firm, [...], and
since we have less people it was easier to agrea apnified way of how the system should
look.” (Key user for production, CompA). The interviewa@esoss all case organizations

reported that the cooperation of the people inwblwas very important. The simple structure



in the case organizations also facilitated coopmrdietween various departments. The
companies are family owned, and everybody knowh e#teer. Thus, the simple structures
facilitated communication processes and this in facilitated the ERP system requirements
specification.

Yet, CompA has a more complicated structure tharother companies. It consists of
several production divisions which differ in terwfshe manufactured product as well as the
employed technologies. This specific organizatiatalcture was reported to be one of the
reasons for the ERP system customization requiygddocompany.

Enterprise localization is another important issne€CompA, CompC and CompD it
was important that the firms are situated in omation, facilitating the technical installation
of the systems. On the other hand, CompB hasadtdyation at different locations in the city.
This caused some problems during the ERP systeemn@ntation due to internet connection
problems between the two locations. The legacyneteconnection was not sufficient for the
new ERP system and had to be upgraded. This reaicensiderable investment in a

microwave internet connection.

5.4 Culture

The data did not provide sufficient detail abowgaoizational culture in the case SMEs.
Nevertheless, there are indications of a unifidtuca in the case SMEs which shaped two of
the issues in the ERP life-cycle, implementatianievork and user acceptance. The
implementation team collaboration and collectivekwwas reported to be crucial for
successful completion of the projects. The impletatgon team task was demanding in terms
of both energy and timéSometimes it was so hectic and the people weexbausted, that |
would not have been surprised if they had left¢iaen.” (Project leader assistant, CompA).

However, there was a shared feeling that the systeavation was needed, team members



perceived it as necessary and were willing to p@die. An important aspect was a strong
team cohesioriThere was a common interest(IS administrator, CompA). The work of the
implementation team members seemed to be facditagehe unified corporate culture
observed in the case organizations, as the em@ay@derstood the importance of the ERP
system implementation projects.

Even though some problems regarding user acceptegreerecognized in the
beginning of the ERP systems usage, in generaldbies accepted the system and started
using it in their daily routine without any maj@sistance. The fact that people started using
the ERP systems quite fast and without any setrouble has been stated as one aspect of
the implementation projects’ perceived successnifiad culture in the case organizations
may potentially influence the user acceptanceniige/ees in all companies reported that
employees saw it as an opportunity to improve thsress operations and their work. On the
other hand, as typical for ERP systems, the systgmmandatory to use in the case
companies'If somebody has a problem with the system, iosanbig deal since it has been
decided and it works fine(Wholesale manager, CompC). Thus, we cannot cdachiith
certainty to what extent the high user acceptamdtlea case companies has been influenced

by a unified corporate culture.

5.5 Processes and Procedures

As mentioned, the case organizations prioritized Bigstem customization over

organizational change. This requirement signifigaimtfluenced the system requirements’
specification. The companies perceived their coiriess processes to be unique, and did not
want to change these. Keeping the idiosyncraticgsses was reported as critical for the
further functioning of the businessve knew that our processes are not standard amd th

system had to be customized a lot to suit our msER"[...]"It was one of our initial



requirements during the selection process that mendt want a software or vendor which
would force us into their standardized solutionaffWwould ruin us.”(Project leader,

CompA). Asimilar situation was also observed in the otheesaThe unique business
characteristics caused a functional misfit betwibenERP systems and established business
processes which in turn required ERP system cuggdrn.

CompC and CompD did not report any problems regagrthe business process
analysis, as the processes were small and uncateaicOn the other hand, the cases in
CompA and CompB indicated that the business pramesiysis was hindered by insufficient
mapping of the business processes. This was relptortee related to imprecise definition of
employees’ roles and responsibilitiéd/e had to agree among each other on who should do
what, and how.(Project leader, CompA). In addition, business psscanalysis in CompA

was also complicated by the complexity of the bessnprocesses.

5.6 Organizational maturity (Stage of growth)

We also identified organizational maturity levdb(ge of growth) as an aspect influencing the
ERP system implementation projects in the case aamep. The business in all the case
organizations were dynamic and growing, with a reedexibility in the business processes.
This aspect influenced their requirements for ERRResn customization. As the organizations
were continuously growing and experienced many gesiover time, the ERP systems
needed to be modified to accommodate these chaHgesever, this does not refer to
changing the core business processes. It denotekliog new ERP functionality as the
companies grow and develop new business processes.

In addition, the dynamic character of the casertassies has been noted as the main
constraint for the evaluation of ERP system impAatumber of interviewees expressed that

the value of general evaluation measures wouldhiged. Significant business changes such



as widening assortment and opening a new divisiene perceived to have more significant

influence on the overall business measures thaR#ie system implementation.

5.7 Market, customers

All case organizations have a wide customer baseir Tustomers vary in terms of size from
individual persons in CompC and CompD up to larggaorations from automotive industry
in CompA and military industry in CompB. All th@ge organizations operate on an
international range. For example, CompD exportaiaB06 % of its production abroad.
Similarly, CompA and CompB have close collaboratioth their international partners. The
ERP systems were not connected with customersifplers’ systems. Thus, there were no
examples of a stronger partner having forced tse &MEs to implement a system
compatible with their extant solution. Only Comp@snobliged to implement EDI for
document exchange with large international whotepartners. This, to some extent, affected
the ERP system as it had to be integrated with EDI.

The international partners of CompA influenced timeotivation for implementing a
new ERP system. The partners queried about the aoyrglS and its support of the firm’s
processes'However, outputs from the DOS-based system wet@ery representative.”
(Project leader, CompA). The new ERP system impddkie graphical design of the product

documentation and thus the company’s perceivedtgualcommunication with partners.

5.8 Uncertainty

Only CompA reported problems related to uncertaimtyre business environment. The
implementation project in CompA coincided with firencial crisis in 2008. The CEO
therefore decided to stop the project after theigsdtpn phase. It was later refreshed in a

reduced version, 1.5 months before the planne@msystart. This led to insufficient time for



the business process analysis, which also inflietieeimplementation team work. Thereby,
the environmental uncertainty significantly influex the ERP system implementation in

CompA.

5.9 ISknowledge

Overall, the case SMEs possessed adequate IS lkagevi€he implementation partners
described the case companies as knowledgeablengaded in the implementation project.
For example, the vendor for CompD expressed‘thatcustomer was professionalT’he
vendor for CompA even stated th#é users excelled with some features which exteed
average.”(Vendor's CEO, CompA). CompC has been characitigea high level of
systematic thinking and the vendor expressed bieatdmpany knew very well what they
wanted from the system. The project leader in Cotng@ professional experience with ERP
system implementations from his previous job asresaltant. Still, the interview data
indicated some aspects of limited IS knowledge winéluenced the implementation
projects. First, the case SMEs were characterigeatbgh tendency to keep the
conceptualizations from the old systems. This stidipe system requirements specification,
as ERP system customization was required from ¢hg bveginning of the projects. In
particular the interviews in CompB indicated the tevel of customization might be affected
by lack of knowledge about the ERP system. Thesusbo imposed requirements for the
system customization were not familiar with the glosities of the new system prior to
implementation. The consultant reported that tre¥sisequirements for ERP system
customization were too extensive and difficult te@mplish. Later on it appeared that due to
the new possibilities of the ERP system, the bissipeocesses can be done differently and in
a more efficient way. The consultant further expege‘In some cases an EPR system

implementation can fix wrong business process@gohsultant, CompB). Thus, the lack of



knowledge about the ERP system functionality affé¢he level of ERP system
customization applied in CompB.

The implementation projects in all four cases waenly technically motivated. This
may be related to the lack of IT strategy. In facly CompC had a partial IT strategy, as the
ERP system was seen as a solution enabling fugtberth for the firm. Otherwise, the ERP
system implementations were not associated witltdnganies’ overall business strategy
plans. This could be caused by limited IS knowleddee lack of IT strategy had implications
for the ERP outcomes evaluation practice. Sincednepanies did not intend to improve
their business as such through ERP system impleti@ms$, they do not seek for the effect of

ERP systems on their operations.

5.10 IT technical expertise

All case organizations except CompA possesseddiitternal IT technical expertise. The
IT staff was mainly responsible for hardware antivoek maintenance, and were not
experienced in ERP system implementations. Thesgédimpanies were fully dependent on
the vendors. In contrast, CompA had a highly sétipepogrammer who was instrumental in
the ERP system implementatid®uch a skilled and active person is not standardlf”
(Vendor, CompA). He was involved in the ERP systaistomization and is responsible for
the further internal development of the systenmaddition, the company got access to the
system development software. This enabled Compfetelop the ERP system internally
according to their specific needs. However, theettgyment demanded more programming

work than was expected and they had to hire artiaddl programmer to handle this task.



5.11 ISfunction, IS complexity

In all four case organizations the main motivafimnimplementing the ERP systems was to
replace the legacy systems, as these systems wteabla to support the business activities of
the growing companies. The legacy systems maimdyded on the accounting function and
production control. Moreover, the DOS-based teddrsolution was obsolete and inadequate.
In addition, the companies were using several s¢palystems which were not integrated.
The unsatisfactory situation with the legacy systatso influenced the implementation team
work, as the employees had a strong motivatiomnh®rchange. They knew that the old
system could not work any mor&he people literally craved for a new systen(iProject
leader, CompA). The willingness of the implememtatieam members to realize the project
was noted as one of the critical factors for thagqmt success. The status of the legacy
systems also influenced the evaluation of ERP systgcomes in the case SMEs. Since the
legacy systems were functionally limited and insight, many aspects have improved by
implementing an ERP system. As stated by the whtderanager from Compdt is not
comparable with the old system, [...]. The improvan®eim everything."Thus, since the

ERP outcomes were perceived obvious and appaheng was no need for their evaluation.

5.12 SME influenceson the ERP life-cycle

Table 4 maps the identified effects of the SME abgaristics (Table 1) on the activities in the
phases in the ERP life-cycle (Figure 1), usingelstto represent the four case companies. The
phases of evolution and retirement are excludédanable, because the cases did not yet
cover these. The nature of the effects can vanydmat the cases and is described in the
previous sub-sections. The activities across the HR-cycle are interrelated, as the

activities in early phases influence subsequemtiaes. The analysis therefore concentrated



on identifying direct effects of the SME charac#@ds grounded in the data. Hence, table 4
only includes influences explicitly mentioned by ttase informants.

Table 4 shows that a majority of the contextudlierices were experienced across all
four SMEs, potentially resulting from similar cotidns and features of the organizations and
the ERP implementation projects. However, thereatse several examples of characteristics
that were only reported to influence one or two pames. Especially CompA seemed to be
influenced by more contextual aspects than ther athges. First, CompA was the only case
reported to be constrained by environmental unicgytan this case by the financial crisis in
2008. In addition, the relative size of the compamght provide a potential explanation for
the observed divergence. With about 220 employ@esipA is close to the defined border
between SMEs and large enterprises. The resultg 8tai the company embodies some
aspects of a large enterprise, which resultederdtfierences compared to other cases. For
example, the organizational structure and procaaSgempA were more complex,
influencing several activities during the ERP sgsimplementation. CompA also had a
higher level of IT technical expertise, more ofs&en in larger enterprises.

Table 4 further shows, that “Ownership type, manag& and decision making” was
identified as the most influential SME charactérijdbeing the only characteristic exerting
influence on all four life-cycle phases. Anothdituential factor was “resources”, with
resource limitations affecting activities acroseéphases (especially the acquisition phase).
Further, also “organizational maturity”, “IS knowlige” and “IS function, IS complexity”
influenced various activities in three phases efERP life-cycle.

Comparing the distribution of influences acrossERP life-cycle phases, the
“implementation phase” in the Esteves and Pastonéwork was affected most by the SME
context, with all the SME characteristics affectthg activities in this phase to some extent.

Also the activities in the “adoption decision” a&hse and maintenance” phases were



considerably influenced by the SME characteristitsontrast, according to the data analysis

the “acquisition” phase was only affected by twpeads of the SME context.

[Table 4 here]

6 Discussion

The purpose of this study is to investigate howSME context affects the phases in the ERP
life-cycle. We first discuss how well the case camigs fit with the SME characteristics
identified from our literature review. Then we diss the contextual influences on the ERP
life-cycle phases.

The four case SMEs displayed many of the same cteaistics as identified in the
literature review on IT and SMEs (summarized inl&al). All case organizations had limited
resources for the ERP system implementation prajeterms of money as well as human
capital. Also ownership type, management and datisiaking, 1S function and IS
complexity were consistent with the characteristiestified in Table 1. However, we also
observed some differences from the characteriggogrally associated with SMEs. While the
organizational structure and business processammpanies B, C and D were relatively
simple, the organizational structure and process€®mpA were more complex.

Three of the case SMEs operate on a single sitef@o CompC and CompD), while
CompB operates on two sites. According to formedists, SMESs in general serve local
markets (Wong and Aspinwall 2004), and have smatamer bases (Ghobadian and Gallear
1997). The case SMEs were atypical in this serssall @ase organizations had a large and
international customer base. Also, unlike SMEsénagal, we did not see evidence that that

major customers or suppliers forced the case SMEddpt a system compatible with their



extant solution. Yet, some minor issues indicatnilyience of the major customers were
identified.

Only CompA reported to be constrained by environaeimcertainty, in this case by
the financial crisis in 2008. The financial crigias global and one could argue it affected
most enterprises worldwide. SMEs in general wilhibgre vulnerable to market fluctuations
than larger enterprises due to less resourceseavet tustomers. We argue that similar
circumstances could have severe impacts on ERRRm@itation projects in other SMEs.

SMEs generally lack knowledge and experience wRiP Eystems, and we suspected
that it could have constrained the ERP system imefgation in the case organizations. This
was not supported by our results, as the case iaejaoms demonstrated relevant IS
knowledge to manage ERP system implementation., Thesase SMEs seemed not to be
significantly constrained by lack of knowledge ionited experience with ERP systems.
While the SME literature characterizes SMEs asrlimited IS knowledge, the findings
from this study illustrate that many SMEs are quadenpetent in this respect. We may also
expect that SMEs in general are gradually advanairigeir IS knowledge, and thus are now
more capable of IS implementations than a decadd€eag., Blili and Raymond 1993, Cragg
and Zinatelli 1995, Levy and Powell 2000). Howe\tkis does not imply that the case
organizations were able to implement the ERP systmtheir own. The IS knowledge here
relates to the managerial expertise to plan, orga@ind direct the use of information systems
in general. The case SMEs still relied on impleratoih partners as they did not have
sufficient IT technical expertise to manage thelengentations independently. In this respect,
CompA differed from the other cases, as they hiadlzer level of IT technical expertise. Yet,
they still used an implementation partner for tfRPEmplementation.

In contrast to acquired IS knowledge, the levedtodtegic planning was limited in the

case SMEs, with the companies preferring to keep the concepts of the old systems. This



may be caused by insufficient attention by manageitaelS (Levy and Powell 2000, Lewy
al. 2001). Better strategic planning of IS might petEly help companies see the benefits of
adopting new functional possibilities offered byEBystems.

The analysis showed that the SME context influenbedERP implementation
projects in the case organizations. As summarizedhle 4, some of the SME characteristics
had a considerable impact, while others had margdd influence.

Limited resources affected various issues in the ERplementations. Limited
financial resources affected mainly the acquisipbase, as the ERP system price was one of
the major selection criteria. The data further gatled that in two cases limited financial
resources influenced end user training, as weah@asystem development approach utilized.
In particular, CompA decided to develop the sysie@rnally to cut the costs of further
system development. However, the development deetamibre programming work than
was expected and an additional programmer had koréeé to handle this task. One may
guestion whether this approach really reduces clhhstsuld be argued that it would be better
to purchase a more complex system without the faezlich extensive further development.

The projects were constrained by limited humanueses, as none of the
implementation team members were dedicated to fudirckkme on the projects. This
illustrates how SMEs with a limited number of emy@es may find it hard to assign dedicated
staff to an ERP implementation project. ERP systetcomes evaluation was also restricted
by limited resources, and no financial or humaoueses were allocated for such activity.

The owner-managers significantly influenced alnadlsissues across the ERP life-
cycle, such as ERP system selection, implement&timm work and system customization.
Even though the CEOs justified the ERP system impldation, their motivation was limited
to replacing the obsolete legacy systems. This shibat the lack of strategic perspective in

SMEs might limit the ability to acknowledge the @otial of an ERP implementation. This is



also consistent with the fact that SMEs generadlyehfew personnel available with the
necessary competence (Gable and Stewart 1999helother hand, once the need was
recognized, the decision was made fast. This shioatsf the need for an ERP system is
recognized and supported by the SME’s CEO, thearitbe attained quickly.

The fast decision making process may be due tat @ifjanizational structure with
few layers of management and decision makers, @ésae of the case organizations (CompB,
CompC and CompD). The findings indicated that thegpke structure might facilitate ERP
system implementation, as there is less need t@wonre the complex hierarchical structures
typical for large enterprises. Furthermore, thepdenstructure might facilitate the
requirements specification through simplifying theernal communication processes.

SMEs generally have less complex business procdssesarge enterprises (Wong
and Aspinwall 2004). One may expect that the bssipeocess analysis therefore would be
easier to conduct in SMESs, as it was observedmpamies C and D. In contrast, the business
processes as well as organizational structure mpg2owere more complicated, and hindered
the business process analysis. Moreover, busimesegs analysis in companies A and B was
also constrained by insufficiently mapped busin@ssesses, resulting from imprecise
definition of employees’ roles and responsibiliti€his is consistent with the fact that most of
the activities in SMEs are governed by informaésuand procedures, with low degree of
standardization and formalization (Wong and Aspilh2@04, Ghobadian and Gallear 1997).

Although business process reengineering (BPR)&afeen important while
implementing the ERP system (Loh and Koh 2004, &tadd. 2001), it was not employed by
the case organizations. While there were some naimanges in the business processes, the
case organizations chose to customize the ERPnsystad not adapt the organizations to the
systems. This finding is in contrast to formerrhtieire recognizing minimal customization as

a critical factor for successful ERP system impletagon in large enterprises (Nahal.



2001, Somers and Nelson 2001), as well as in SNM&s énd Koh 2004). Moreover, the

SME processes are expected to be more flexibledagtable to changes taking place around
them (Ghobadian and Gallear 1997). The main reBsdBRP system customization was to
preserve existing core business processes, whiahpegceived as unique and providing
competitive advantage. This can be perceived asdlyfor some SMEs which usually gain
their competitive advantage by excellence withmche market.

The data analysis identified organizational maguatel (or stage of growth) as an
influential characteristic, which is not coverede former literature on IT and SMEs. Here
we refer to the maturity of the organization, aod the maturity of ERP systems use or the
stage in the ERP life-cyle. We argue that it igljkthat different levels of organizational
maturity reflect different business imperatives #mas different needs whilst implementing
ERP systems. Limited attention has been givendoniportance of the stages of growth
among studies on ERP implementation, with compameslly being treated as equal without
attention to their maturity level (Liang and Xue02). This may be because most of the past
ERP studies were based on cases of large entex;pusmaally in a mature and stable stage
(Liang and Xue 2004). However, the businessesarcéise organizations were characterized
as continuously growing, making many changes iir thesiness processes over time. These
changes needed to be captured in the ERP systegaasdd a need for system customization
after “going-live”. This indicates that SMEs in emmature stage may have special
requirements for ERP system customization. Tharigglalso showed that the dynamic
character of the case businesses may impede aval@dtERP system organizational impact.

This does not imply that large enterprises do oatiouously grow and that they have
no need for system customization. Yet, we arguettiegacharacter of SMES’ businesses is
often more dynamic, as changes occur more frequantl faster compared to large

enterprises. In contrast to the setting of the caganizations, there also exist more stable



SMEs without a need for further expansion, workiith established business processes.
Therefore, further research should consider tharorgtional maturity level of the studied

organization to investigate the applicability of dadings.

7 Conclusion

This exploratory study has demonstrated how diffecharacteristics of the SME context
may influence ERP implementation activities. Byatilg the identified influences to the
different phases and activities in the ERP lifeleythe study contributes a more complete
picture of the implementation process compareodtmér studies usually focusing only on
one particular phase.

The study provides several implications for resealt general, the findings
demonstrate that the SME context influences EREy8nplementation and thus should be
taken into consideration by future research. Itigalar, the influence of organizational
maturity needs to be focused more. Furthermorepwreership type was identified among the
most influential characteristics of the SME cont&rtainly, the role of the owner-managers
is unique compared to the large enterprises. Afsibdd resources, low organizational
maturity and obsolete legacy systems influencedrs¢phases. Among the ERP life-cycle
phases, activities within the implementation phasee affected most by the SME context.

The number of cases in our study is limited andetlieea need to investigate the
applicability of our findings in other SMESs, repeesing other sectors and industries.
Moreover, since all the case companies are froncooatry, the relevance of the findings for
other counties needs be investigated. Howeverjdlan exploratory qualitative study aimed
at investigating potential influences from the Sktihtext in depth. The findings are thus
intended to form the basis for further studieshef influences of the SME context, based

either on more case studies or a quantitative @ghrd-urther research may also investigate



influences of the SME context in the last two pkasfethe Esteves and Pastor’s framework,
not covered in this study.

Furthermore, our analysis of the case compani#dssrstudy illustrates the need for a
more nuanced view on what is presented as ‘gen8ME characteristics in former literature,
e.g. regarding IS knowledge, business processemariet characteristics. This should be
taken into account in future research on contextdlriences on ERP implementation in
SMEs.

The study also provides several implications facgice. The findings are valuable
for SMEs considering ERP system implementationya@sas for ERP vendors and
consultants. Due to limited resources or low orgatmonal maturity, SMEs may be more
vulnerable to project failure than larger companfeproper understanding of the contextual
issues may lead to a better comprehension of ERBreyimplementation and thereby
contribute to successful ERP implementation.

The study showed that the role of the owner-manisgessential in SMEs. Therefore,
vendors and/or consultants need to assure thatither-manager(s) takes a strong role in the
implementation. The vendors and consultants shalgtolconsider the level of organizational
maturity as an important factor, with particulafluence on further system development after
“going-live”.

SMEs need to improve their strategic planning o@itifzation, and the motivation for
the ERP implementation should not be technologyetiriand based only on the concepts of
legacy systems. Better strategic planning of I$ kélp SMESs to recognize the potential
benefits offered by ERP systems.

Furthermore, SMEs should put emphasis on a thorbugimess process analysis.

This analysis may eliminate the need for heavy BiRffem customization, as the companies



may acknowledge the potential of the business gsaseembedded in the ERP systems, and
facilitate a more continuous business process ngmeaqt practice.

Finally, SMEs may increase their attention towardcome evaluation of the ERP
system, as recognition of the ERP outcomes coutdawre further utilization of the system.
Also, assessment of ROI may provide figures justgythe ERP implementation and facilitate

potential further system enhancements and developme
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Appendix A

Interview guide

General information

What is your role in the ERP system?

How do you use the ERP system?

What is your opinion about the ERP system?

Are you satisfied with the ERP system?

What were your expectations from the ERP system?

How are your expectations fulfilled?

What were the main reasons/motivation for the Ef&gesn implementation?

ERP implementation project details

Were you involved in the system implementation?

What problems/complications did you experiencerdythe ERP system implementation?

Was the implementation project according to plan?

Organizational context

Which characteristics/features of the company do youidensinique/specific?

Which characteristics/features of the company do youideninfluential for the ERP
system implementation?

How did these characteristics affect the implentema

How did these characteristics affect the diffeygmises/activities of the implementation
project?

Do you think that the fact that the company is aE3has affected the implementation?

In your opinion, how did the production strategyTI®O/MTS) affect the ERP
implementation?

ERP implementation success

What is your opinion about the implementation prtije

Do you perceive the project as a succégs@r personal opinion)

How do you define the success of ERP system impiétien?

What is a success for you in this context?

Is the implementation considered as a successebgoimpany?

ERP evaluation/outcomes

Was the system implementation evaluated in the eoy

What are the outcomes of the ERP system?

Acceptance, usage

To what extent has the system been accepted hystre so far?

What have been the barriers to acceptance? (if any)

Training

What kind of user training was applied?

How many hours of user training were provided?

Was the training sufficient?

Critical Success Factors

Which factors do you consider the most importanttie success of the ERP system
implementation?

Overall evaluation




What are the limitations of the current ERP system?

What problems / complications do you face now (fiy)&

What could be done to overcome these problems?




Table 1- SME characteristics

SME characteristics

Selected references

Organizational characteristics

Resources

Modest financial resources

Limited human capital

Limited resources for employees’ training

Blili and Raymond 1993, Cragg and King 1993,
Ghobadian and Gallear 1997, Gable and Stewart
1999, Bernroider and Koch 2000, Levy and Powe
2000, van Everdingeet al.2000, Thong 2001,
Wong and Aspinwall 2004, Buonanebal. 2005,
Raymond and Uwizeyemungu 2007, Seethamraj
and Seethamraju 2008

D

ot

Ownership, management, and decision making
Owner is the CEO

Time constraints of owner-managers

Top management highly visible and active
Few layers of management

Centralized decision-making

Short-term decision-making cycle

Intuitive decision process

Blili and Raymond 1993, Ghobadian and Gallear
1997, Gable and Stewart 1999, Wong and
Aspinwall 2004

Structure

Simple, flatter, and less complex structure
Flexible structure and information flows
Single-sited

Organic structure

Limited and uncleadivision of activities
Low degree of employees’ specialization

Blili and Raymond 1993, Ghobadian and Gallear
1997, Gable and Stewart 1999, Wong and
Aspinwall 2004

Culture

Unified culture

Few interest groups

Common corporate mindset
Low resistance to change
Organic and fluid culture
Influenced by owner-managers

Ghobadian and Gallear 1997, Wong and Aspinw
2004

all

Processes and procedures

Smaller and less complicated processes

More flexible and adaptable processes

Informal rules and procedures

Low degree of standardization and formalization

Ghobadian and Gallear 1997, Wong and Aspinw
2004

Environmental characteristics

Market, customers

Mostly local and regional market

Normally dependent on a small customer base
Affected by powerful partners in their supply chai

n

Blili and Raymond 1993, Ghobadian and Gallear
1997, Wong and Aspinwall 2004, Seethamraju a
Seethamraju 2008

nd

Uncertainty
High level of environmental uncertainty
Uncertain and unstable environment

Blili and Raymond 1993, Gable and Stewart 199
Seethamraju and Seethamraju 2008

)

Information System

S

characteristics

IS knowledge

Limited knowledge of IS

Modest managerial expertise
Limited management attention to 1S
Lack of strategic planning of IS

Blili and Raymond 1993, Cragg and King 1993,
Cragg and Zinatelli 1995, Levy and Powell 2000,
Levy et al.2001, Shiawet al.2009, Chang and
Hung 2010

IT technical expertise
Limited IT in-house technical expertise

Emphasis on packaged applications

Raymond 1985, Blili and Raymond 1993, Cragg
and King 1993, Cragg and Zinatelli 1995, lacovo

U

et al. 1995, Fink 1998, Gable and Stewart 1999,




e Greater reliance on third party

Levy and Powell 2000, Thong 2001, Shetal.
2009, Chang and Hung 2010

IS function, IS complexity
e IS function in its earlier stages

» Subordinated to the accounting function

Blili and Raymond 1993, Gable and Stewart 1999

Table 2. Overview of interviews in the four cases

CompA CompB CompC CompD
# 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 3. Characteristics of the case companie€&RIimplementation projects

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
Time of ERP April 2009 October 2006 August 2007 January 2005
implementation
Time since 11 months 3,5 years 3 years 5,5 years
“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 4. Influence of contextual characteristic2lfmERP life-cycle in the four cases

ERP life-cycle
Adoption Acquisition Implementation Use and
decision Maintenance
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Organizational | Resources ABCD | ABCD | ABCD | ABCD AB AB | ABCD
characteristics | Ownership type, managemehtABCD | ABCD | ABCD | ABCD | ABCD | ABCD | AD | ABCD A | ABCD
and decision making
Structure ABCD A A B
Culture ABCD ABCD
Processes and procedures ABCD AB | ABCD
Organizational maturity ABCD ABCD ABCD ABCD
Environmental | Market, Customers A c
characteristics | Uncertainty A A A
IS IS knowledge ABCD B ABCD
characteristics | IT technical expertise A A
IS function, IS complexity ABCD ABCD ABCD




Adoption Acquisition \ ImplementatioqUse and Evolution Retirement
Decision Maintenance

Figure 1. ERP life-cycle framework (adapted frontelzes and Pastor, 1999)




