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1. Introduction

As information systems implementations fail more than 
70% of the time, managers are often interested in critical 
success factors for information systems implementations. 
Management of these implementations is key to the suc-
cess of the organization. This topic is important not only 
for the information technology (IT) managers, but also 
non-IT business managers since developing a strong non-
IT business leadership team is required for an organization 

is to succeed with such large scale IT projects (Eseryel, 
2019).

Due to high competition, and the need to integrate sys-
tems within a company and with suppliers and customers 
of a company, enterprise-wide systems such as Enterprise 
Resource Planning systems have become a requirement at 
small and medium size enterprises (SMEs) as well. How-
ever, to avoid high cost and high risk of these systems, 
often times limiting customization is recommended for 
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Abstract
Small and Medium Enterprises (SMEs) are crucial for the economies of countries in Europe, Asia, Middle East and South America. Manage-
ment practices in information systems require different approaches for SMEs than in large companies. Yet, most management research takes 
place in US-based large companies. Information systems implementations fail more than 70% of the time, and implementing enterprise sys-
tems is so risky and costly that their failure may cause many small and medium enterprises (SMEs) to go out of business. Business managers’ 
involvement and decision are key to the success of information systems implementations. In this study, we develop an information systems 
implementation effectiveness theory for managers at small and medium enterprises (SMEs) where managers implement minimally custo-
mized information systems. Extant research has not taken investigated the influence of enterprise size, or the level of system customization. 
In this study, we empirically test the influence of the level of system customization on success factors by surveying 216 small and medium 
enterprises. We adapt the implementation climate theory and extend this theory by adding systems customization as a mediating variable. 
We find that for implementation effectiveness of low customized ERP systems at small and medium enterprises, managers should pay more 
attention to developing motivation systems and to empowering the project team. We find that these factors are even more important for 
success than implementation climate, project management skills and information systems structure.
Keywords: management of IS implementations, motivation system, project team empowerment, ERP Systems, ERP Critical Success Factors, 
Small Enterprises, Limited Customization, CSF, on-premise ERP, SME 
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small and medium size enterprises. While much investiga-
tion has been done at large companies to guide the man-
agers on which factors to pay attention to, there is a large 
gap in literature that guides the managers of SMEs. In this 
study, we develop managerial IS implementation effective-
ness theory based on an empirical study on on-premise 
enterprise resource planning (ERP) implementations in 
small and medium enterprises (SMEs) which limit their 
customization. 

(On-premise) ERP system is a business management 
system that comprises integrated sets of comprehensive 
software, that helps manage and integrate business func-
tions within an organization with a rationalized data archi-
tecture that integrates core processes and shares product 
and/or customer databases (Ross, Weill and Robertson, 
2006). Allied Market Research estimates the whole global 
ERP market to be worth $41.69 billion by 2020 (Chaud-
hari and Ghone, 2015). The reason behind the enormous 
growth of ERP system implementations is that these imple-
mentations increase operational efficiency and transpar-
ency within organizations, thereby providing competitive 
edge to companies (Chaudhari and Ghone, 2015). The ma-
jor challenges that today’s companies have to deal with 
are operational complexity and rapid changes in business 
models. One strategy that organizations take to overcome 
such challenges is adopting ERP systems (Chaudhari and 

Ghone, 2015). Figure 1 shows the reasons companies indi-
cate for implementing an ERP system.

Many challenges are involved with managing a 
non-premise ERP system implementation at SMEs. In the 
survey ran by Statista in 2017, 64% of the ERP implemen-
tation projects experienced cost overruns, 79% of them ex-
perienced duration overruns (Statista, 2017), which may 
cause devastation for SMEs, which typically have smaller 
budgets and low tolerance of large financial risks. Thus, 
much research has been done for helping managers of For-
tune 500 companies focus on the critical success factors 
(CSFs) for ERP implementation effectiveness (Ahmad and 
Cuenca, 2013). 

Three key gaps in the literature require and justify this 
study: First, the extant research was mainly conducted 
with large companies such as Fortune 500 companies in 
the US, which limits the lessons that managers of small 
and medium size companies can gather, because the struc-
tures, needs and processes of small and medium size com-
panies differ highly from those of Fortune 500 companies. 
Second, empirical verification is typically lacking in this 
research stream, since the authors focus mainly on exam-
ining managers’ opinions regarding a factor’s importance 
for ERP project instead of verifying the actual influence of 
the factors on the managers’ implementation success (Soja, 

Figure 1. Reasons for implementing ERP
Source: Panorama Consulting Solution’s 2017 ERP Report.
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2006).Third, most of the investigations are US-based, 
which makes it difficult to translate key management les-
sons for European SME managers: The SMEs in the United 
States are twice as large. While Europe defines SME’s a or-
ganizations with 250 and under, the United States defines 
them as 500 members and under. This means that some of 
the SME research in the US are actually with large com-
panies according to European standards. Finally, in Eu-
rope, Latin America and in Asia, SMEs play a key role in 
the economy, compared to the small role they play in the 
American economy. 

Small and medium size enterprises include organiza-
tions which employ fewer than 250 people (Schmiemann, 
2008) and have either an annual turnover that does not 
exceed 50 million Euros and/or annual balance sheet that 
does not exceed  43 million euros (European Commis-
sion, 2016). European Union Commission emphasizes that 
SMEs are not only about the size. SMEs are really unique in 
that SME managers and leaders face challenges that are not 
faced by the managers and leaders of larger organizations 
such as financial challenges that make it very hard for them 
to obtain venture capital, to conduct research or invest in 
innovations, or comply with environmental regulations. 
Furthermore, SME managers need to overcome structural 
barriers such as lack of management and technical skills, 
rigidities in labor markets and limited knowledge of op-
portunities for expansion (European Commission, 2016: 
4). The critical success factors that managers should focus 
on for implementation effectiveness in SMEs are import-
ant to identify, because of the SMEs role in the economy. 
In Europe, SME’s drive economic growth and job creation 
by generating two out of every three jobs. SMEs constitute 
9 out of 10 enterprises and in 2013 they 21 million SMEs 
provided 88.8 million jobs in the European Union (Euro-
pean Commission, 2016). SMEs also contribute hugely to 
the economic development of Asian countries such as Ma-
laysia (Mui, Basit and Hassan, 2018). SMEs may choose an 
on-premise ERP system to ensure control over their data, 
customize their system for processes that give them com-
petitive advantage and ensure higher security and privacy 
(Miller, 2018). 

While almost all large enterprises have implemented 
some type of on-premise ERP system, SME managers have 
only recently started to implement ERP systems to im-
prove efficiency and to become and stay competitive. The 
implementation of ERP systems in small and medium size 
enterprises (SMEs) has increased during the last decade 
(Ahmad and Cuenca, 2013). SMEs uniquely differ in their 
size and operations, thus, managing ERP implementations 

require different focus in SMEs than in Fortune 500 com-
panies (Haddara, 2018). For example, the costs associated 
with the implementation of an ERP system hinder small 
enterprises to adopt such a system (Ahmad and Cuenca, 
2013). Since SME managers face challenges in integration 
of on-premise ERP solutions, a growing number of vendors 
focus primarily on small enterprises or are expanding their 
business to the small organizations (Venkatraman and 
Fahd, 2016). Moreover, the financial, structural and mana-
gerial challenges mentioned earlier are quite relevant chal-
lenges with respect to on-premise ERP implementations. 
Indeed, Venkatraman and colleagues (2016) list the follow-
ing three on-premise ERP constraints for as the key ones 
for SME’s managers: (1) managing the resource intensive 
nature of the on-premise ERP’s (the workforce allocation, 
intensive training, and gaining top management commit-
ment), (2) managing the long implementation time-frames 
and (3) managing the high cost of ERP implementations. 
Furthermore, on-premise ERP implementations require 
specialized technical know-how, and strong management, 
which are among the key limitations of SMEs by defini-
tion (European Commission, 2016). The best industry 
know-how on implementation are typically provided by 
expensive third-party/consulting firms. Yet, utilizing such 
know-how poses high financial risk to SMEs, who tend to 
be already financially volatile. 

For the reasons explained above, SME managers even 
when they choose to implement on-premise ERP sys-
tems, tend to limit the customization of their ERP systems. 
However, low levels of customization may cause misalign-
ments (Soh and Sia, 2005) or misfits (Hustad, Haddara and 
Kalvenes, 2016) between the ERP system and the organiza-
tion, because systems are designed based on standardized 
business processes. Misalignment is defined as the differ-
ences between the structures embedded in the ERP system 
and those embedded in the organization (as a reflection 
of rules, norms and procedures) (Soh and Sia, 2005). Any 
ERP implementation requires a fit between the implement-
ed system and the processes in the organization that the 
system supports (Robey, Ross and Boudreau, 2002). Cre-
ating such fit requires the SME managers to work with the 
whole organization to reengineer all or most of its process-
es. Since effective business process reengineering requires 
different managerial  skills, a different response from the 
organization and a different team climate, it would be too 
unrealistic to expect the same critical success factors to ap-
ply equally to highly-customized ERP system implementa-
tions of Fortune 500 companies and low-customized ERP 
implementations used by SMEs. Yet, extant literature dis-
regards these fundamental differences and suggests that 
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managerial skills and the focus of the managers should be 
the same, regardless of the organizational type, size and the 
level of system customization. The level of customization 
influences system complexity, speed of implementation, 
costs, complexity of business process reengineering, level 
of organizational change and role changes. Therefore, we 
argue that the critical success factors for low-customized 
and highly-customized ERP implementations may not re-
quire the same managerial focus. More specifically if we 
want to determine the critical success factors that the SME 
managers should focus on, we need to identify the critical 
success factors that are applicable for low-customized ERP 
implementations.

In this study, therefore, we have two research questions. 
Namely, “Which critical success factors should SMEs’ man-
agers’ focus on to ensure on-premise ERP implementation 
effectiveness?” and “How does customization of on-prem-
ise ERP systems influence the relationship between Criti-
cal success factors and ERP implementation effectiveness 
in SMEs?”

2. Theory Development

2.1. Our Approach to Theory Development

“Nothing is so practical as a good theory” (Lewin, 1951: 
169). Our goal with this study is to contribute to theory de-
velopment and at the same time provide the SME managers 
with very practical suggestions on which critical success 
factors to focus. To accomplish that, we adapt the Imple-
mentation Climate Theory to ERP implementation team 
setting and combine it with the critical success factor liter-
ature for SMEs. In the next sections, we introduce the criti-
cal success factors relevant to ERP systems, and specifically 
to SMEs. This is followed by a discussion of ERP customi-
zation level. Lastly, we discuss our theoretical framework, 
namely the “managerial information systems implementa-
tion effectiveness theory”. We explain the elements of the 
theory and introduce our hypotheses. 

2.2. Critical Success Factors for SMEs

Recent studies showed that enterprises perceive diffi-
culties with achieving benefits from the implemented ERP 
systems. Research of Finney and Corbett (2007) on ERP 
implementations concluded that ERP implementation 
could lead to failure or even complete abandonment of the 
system. In the survey ran by Statista in 2017, 64% of the 
ERP implementation projects experienced cost overruns, 

79% of them experienced duration overruns (Statista, 
2017). Since ERP implementation challenges have been 
faced for the last two decades, a very productive research 
line on critical success factors has taken place.

Rockhart (1979) developed the concept of identifying 
critical success factors, to make sure that managers pay at-
tention to the necessary factors. These key areas must be 
managed exceedingly well for a company to be successful. 
“Critical success factors thus a limited number of areas in 
which results, if they are satisfactory, will ensure effective 
competitive performance for the organization” (Rochart, 
1979: 85). The identification of the critical factors for the im-
plementation of ERP systems has been well defined in the 
existing literature (Ahmad and Cuenca, 2013). Identifying 
critical success factors became a popular method to help im-
prove the chance of ERP implementation success (Ifinedo, 
Udo and Ifinedo, 2010). Managers should not attempt to 
succeed in all factors, since the factors are not equally im-
portant during ERP implementations. Managers should be 
aware that when they attempt an ERP implementation, im-
plementation difficulties and high rates of failure come with 
the territory (Corkindale and Ram, 2014). 

Not all implementations are the same. Managers need to 
pay attention different factors when organizational charac-
teristics such as enterprise size, and implementation scope 
change (see for example, Soja, 2006). Soja (2006) aimed at 
identifying differences in critical success factors that the man-
agers should focus on for small and large firms, implying that 
not all factors that were relevant to large companies are equally 
important during ERP implementations in SMEs. They iden-
tified managers with experience in ERP implementations, 
from both companies that lead implementation projects, and 
from those that supply ERP systems. In a questionnaire, Soja 
asked them to identify the key factors that these managers 
perceived to be the most important to the success of the im-
plementation. Soja’s study presents a valuable starting point, 
since it identifies the factors that the managers with exper-
tise view as being the key success factors. However, having a 
conclusive study require additional quantitative studies, since 
the quantitative testing of the findings were limited to correla-
tion testing between the average rank given to these factors 
and the implementation success. What they found with this 
simple analysis was that factors that were correlated signifi-
cantly to success differed between large and small companies. 
In our study, we will use the critical success factors identified 
by managers and test these factors using appropriate statisti-
cal analysis in SME’s, so that the implementation managers of 
on-premise ERPs at SMEs can focus on the relevant factors to 
ensure effective systems implementation.
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Table 1. Factors and factor descriptions

Factor Factor Description

Comments

ERP Implementation Team Climate

(A1) Project manager An individual from the organization who spends most of his/her working time to oversee the implementation. 

(A2) Co-operation 
with supplier

Good co-operation with the system supplier who is competent and offers high levels of services.

(A3) Fast effects The visible, fast, partial, positive results of the implementation.

Implementation Skills

(B1) Implementation goals The definition of implementation goals in economic terms at the organization-wide level.

(B2) Pre-implementation 
analysis

Organization analysis and diagnosis prior to the start of implementation, and the creation of the organization functioning model with the 
integrated system support.

(B3) Monitoring and feedback Information exchange between the project team and end-users.

Incentives

(C1) Incentive system A reward system encouraging participation in implementation and on-time task delivery.

Project Team Empowerment

(D1) Project team empower-
ment

The empowerment of the project team members to make decisions and their high position in the organization hierarchy.

Information System Structure

(E1) IT infrastructure The appropriate IT infrastructure assured for the implementation project.

(E2) Legacy systems The legacy systems adaptation for the operation in the ERP integrated system environment.

Note: adapted from Soja (2006) within the Implementation Effectiveness Framework of Klein and Sorra (1996).

2.3. ERP Customization Level

Parr and Shanks (2000) identified three different im-
plementation strategies for managers. These three cate-
gories are: “comprehensive”, described as the technically 
most ambitious implementation approach where the sys-
tem is fully customized, “vanilla” as the least technically 
risky, where no customization is done to the system oth-
er than module selection, and “middle-road”, which lies in 
between the two approaches. Managers should view im-
plementation strategies as a continuum where vanilla im-
plementation and comprehensive customization are the 
two extreme ends of the customization, and the companies 
may choose either the extremes or anywhere between the 
two extremes (Figure 2).

Figure 2. Levels of on-premise ERP customization

Managers’ choice on the type and extent of ERP custom-
ization is crucial and determines the level of fit between the 
business needs and ERP functionalities, and may influence 

implementation effectiveness (Hustad et al., 2016). For the 
business managers, the implications of customization are 
as follows: The system customization(i.e., moving in the 
direction of comprehensive implementation) may bring 
about technical challenges to the IT staff due to custom-
ization of the software code. Comprehensive implemen-
tations bring managers the challenge of managing higher 
costs, higher levels of financial risks and technical com-
plexity (Hong and Kim, 2002; Parr and Shanks, 2000; Sia 
and Soh, 2007). On the other hand, moving towards the 
vanilla implementation requires business process reengi-
neering, which means that the staff needs to change the 
way they work and to even change their roles in the orga-
nization (Hong and Kim, 2002). Such major organizational 
change requires management of change in a systematic way 
to eliminate fear and rejection of new technology. Most 
importantly, managers need to ensure proper training and 
reskilling efforts are in place for current and future em-
ployees.  Therefore, low-level system customization brings 
about many managerial challenges and requires much sys-
tematic intervention in terms of dealing with major change 
in how individuals work.

Low levels of system customization is advised to mini-
mize the risk in organizations and is mostly used in small 
and medium organizations (Parr and Shanks, 2000). The 
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assumptions and challenges of level of system customization 
differ so much that a distinction needs to be made between 
factors leading to the success for both ways of achieving a 
fit (Parr and Shanks, 2000). Different factors leading to 
implementation success are to be expected for achieving 
a system-process fit. Despite the differences in the type of 
managerial challenges that business process reengineering 
and system customization pose, there is no research that dif-
ferentiates the critical success factors that managers of small 
and medium enterprises should focus on for different levels 
of customization. More specifically, no study to our knowl-
edge investigated how system customization affects critical 
success factors’ influence on implementation effectiveness. 
With this study, we intend to fill in this gap.

2.4.Theoretical Framework for ERP 
Implementations

Several theories have been adopted to increase our un-
derstanding of the implementation process. Examples 
of such implementation theories are: implementation 

climate theory (Klein and Sorra, 1996), absorptive capac-
ity (Zahra and George, 2002), organizational readiness 
(Weiner, 2009), COM-B (Capacity-Opportunities-Moti-
vation-Behavior) (Michie, van Stralen and West, 2011), 
and normalization process theory (May and Finch, 2009). 
Some of these theories, such as the implementation cli-
mate theory (Klein and Sorra, 1996), have been devel-
oped by modifying certain features of existing theories or 
concepts concerning organizational climate, and culture 
(Nilsen, 2015).

As mentioned earlier, most ERP research stemmed from 
the practical needs for managers to avoid implementation 
failures, and to identify best practices that managers can 
use based on previous experience with on-premise ERP 
implementations. These studies are invaluable in terms of 
contribution to practice, and yet often, most such publi-
cations have not advanced theory. The implementation 
climate theory allows us, to include within its framework 
critical success factors (Soja, 2006), which have been iden-
tified specifically for on-premise ERP implementations by 

Figure 3. Managerial IS implementation effectiveness theory
Note: adapted from Klein and Sorra, 1996, p. 1056.
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SMEs, but not yet quantitatively tested. By adapting imple-
mentation climate theory to ERP implementation by using 
critical success factors, we hope to contribute both to the 
advancement of theory, and to provide useful suggestions 
for practitioner managers. 

2.5.Managerial IS Implementation 
Effectiveness Theory

The managerial IS implementation effectiveness the-
ory is adapted from the implementation climate theory, 
which was developed based on a review of the literature 
on innovation implementation (Klein and Sorra, 1996). 
ERP implementation can be seen as an example of pro-
cess innovation in that ERP implementation either chang-
es the systems used by managers and staff, or it causes 
managers to reengineer their business processes. Two 
types of stage models are commonly used to describe in-
novation processes (Klein and Sorra,1996): source-based 
or user-based models. While the first one utilizes the 
perspective of the developer of the innovation, the sec-
ond one focuses on the perspective of the user of the in-
novation. For this study, we adapted this theory to the 

information systems setting (Figure 3). To adapt the the-
ory to ERP implementation setting, we needed to move 
the theory’s perspective from end-users to the implemen-
tation project team. ERP implementation teams tend to 
be large teams that may include IS people, consultants, 
and business managers and their staff, who are the even-
tual users of the system. Within the small and medium 
size enterprises, implementation project teams may in-
clude key managers, key users, even key top management 
members, depending on the size of the enterprise. Using 
a stage model that takes the perspective of the implemen-
tation-team is needed in order to combine the framework 
with the critical success factors approach, which increas-
es the practical applicability of the theory. Figure 4 shows 
the hypotheses we develop for this model, as explained 
below.

2.6. ERP Implementation Team Climate

In this section, we explain the hypothesis formation 
(Figure 4). Schneider’s (1990: 384) conceptualization of 
the climate includes the project team’s “perceptions of 
the events, procedures and practices that are supported 

Figure 4. Hypotheses
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and expected in a setting”.  Schneider’s conceptualization 
of climate focuses on the events and managerial prac-
tices that promote behaviors consistent with a specific 
strategic outcome of interest, in this case, effective ERP 
implementation. In their review of the implementation 
climate literature, Klein and Sorra (1996) found a vari-
ety of different organizational and managerial practices 
that may impact innovation. Applying this to the ERP im-
plementation team setting, the practices that support a 
team climate that is conducive to effective implementa-
tion include (1) formal project management, and (2) co-
operation with the ERP system supplier. Both of these are 
positive practices showing a supported and positive im-
plementation climate, whereas in enterprises whose top 
management does not support the implementation may 
not provide these key resources to the implementation 
project. The more supportive the team climate is for the 
execution of a project, the more effective we expect the 
project effectiveness to be.

The last element of team climate is fast effects. The first 
two elements referred to the climate practices, as men-
tioned in Schneider’s conceptualization of climate. Fast ef-
fects, on the other hand, refer to the positive events that 
shows to the team that the implementation is supported 
by the organization. Fast effects allow us to operationalize 
positive implementation team climate because the concept 
refers to quick, partial and highly visible successes as per-
ceived by the team members during the implementation. 
As the implementation team members experience success, 
they become more motivated to contribute, and therefore 
we expect the implementation effectiveness to increase. 
Therefore, we expect that:

H1: The implementation team climate is positively asso-
ciated with implementation effectiveness in SMEs. The ele-
ments of implementation team climate include H1(a) project 
manager, H1(b) co-operation with supplier and H1(c) fast 
effects.

We expect these elements to be moderated by ERP cus-
tomization level. This is because, low-customized ERP 
systems require higher involvement of and collaboration 
among the recipients and the supplier to increase the ad-
aptation to the systems (Soh and Sia, 2005).

Formal project management role is highly needed in 
cases of low customization. This is because low customi-
zation accompanies high levels of business process reengi-
neering, which in turn requires strong buy-in for change 
from within the organization. Such buy-in would be 

received through various meetings by the project manager. 
Furthermore, project manager would facilitate coordina-
tion among different functions to decide on the best end-
to-end business processes.

We posit that in the implementation of low-customized 
on-premise ERP systems, fast effects’ influence on ERP im-
plementation effectiveness will increase because such posi-
tive views can motivate the business process reengineering 
efforts that are required by low-customized systems, which 
generally receive resistance by the team. This leads to the 
following hypothesis:

H2: The positive influence of implementation team cli-
mate on implementation effectiveness is positively moderat-
ed by low levels of customization. The elements of implemen-
tation team climate include H2(a) project manager, H2(b) 
co-operation with supplier and H2(c) fast effects.

2.7. Implementation Skills 

To achieve implementation success, a strategic vision is 
necessary which aligns the implementation with the orga-
nizational goals (Aladwani, 1999). This is needed to align 
the ERP implementation with the strategic goals of the or-
ganization. Kamhawi (2007) identified several factors as 
influencers of ERP system implementations. The catego-
ry of strategic factors which builds a case for conducting 
pre-implementation analysis, which allows goal-setting for 
the project, implementation goal setting, and then mon-
itoring these goals and getting feedback are in line with 
the factors in this category. These researchers showed that 
by setting goals, members are more likely to monitor and 
troubleshoot which lead to higher project effectiveness in 
combination with other factors in their study. According to 
Parr and Shanks (1999), inappropriate scope management 
is a threat to the project effectiveness. Therefore, having the 
right implementation skills would result in a more effective 
ERP implementation:

H3: Implementation skills are positively associated with 
implementation effectiveness is negatively moderated by low 
levels of system customization. The implementation skills in-
clude H3(a) pre-implementation analysis, H3(b) implemen-
tation goals, and H3(c) monitoring and feedback.

H4: The positive influence of implementation skills on 
implementation effectiveness is negatively moderated by low 
levels of system customization. The implementation skills in-
clude H4(a) pre-implementation analysis, H4(b) implemen-
tation goals, and H4(c) monitoring and feedback.
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2.8. Incentive System

When employees are not sufficiently motivated to-
wards ERP implementation, that brings about resistance to 
change and resistance to the implementation of ERP sys-
tem (Venkatraman and Fahd, 2016). In Soja’s study, the ex-
istence of a motivation system is identified by the experts 
to be an important contributor to successful ERP imple-
mentations. We expect that resistance to change within an 
organization would be higher, in cases where organization 
reengineers existing business processes. Therefore, we ex-
pect that as organizations choose to limit their custom-
ization of the ERP system, this would bring about more 
business process reengineering, which would in turn in-
crease the organizational resistance to change. These sit-
uations would increase the importance of an appropriate 
incentive system. Therefore, we developed the following 
two hypotheses:

H5: Appropriate incentive system is positively associated 
with implementation effectiveness in SMEs. 

H6: The positive influence of appropriate incentive system 
on implementation effectiveness is positively moderated by 
low levels of system customization. 

2.9. Project Team Empowerment

Project team empowerment is one of these factors and 
relates to team members who are empowered to make 
decisions. Parr and Shank (2003) reveal that in ERP im-
plementation organizations run risks such as lack of 
adequate control over increased responsibilities. The 
empowerment of lower level employees must always be 
done during the implementation (Parr and Shank 2003). 
Without this empowerment, the organization might have 
inadequate control, because the members with relevant 
specific knowledge do not have the right to decide. The 
importance of project team empowerment is especially 
crucial for low levels of customization, since in this case, 
the team members need to take ownership of business 
processes. They need to be empowered to make decisions 
on changing business processes. These result in the fol-
lowing hypotheses:

H7: Project team empowerment is positively associated 
with implementation effectiveness. 

H8: The positive influence of project team empowerment 
on implementation effectiveness is positively moderated by 
low levels of system customization. 

2.10. Information Systems Structure

IT infrastructure consists of re-useable and shareable 
resources, which provides bases for present and future IT 
applications (Duncan, 1995). IT systems with standard 
application architecture provide an infrastructure that 
supports business flexibility for change such as ERP imple-
mentations (Parr and Shank, 2003). Thus, the current IT 
infrastructure has its influence on ERP implementations 
and can support this. As seen in the case study provided 
by (Hustad et al., 2016), when the legacy systems make it 
difficult for organizations to move to an on-premise ERP 
system, enterprises will need to customize their ERP sys-
tem further. Thus, while inflexible legacy systems influence 
ERP effectiveness negatively, they also require higher lev-
els of customization. Therefore, we developed the follow-
ing hypotheses:

H9: Appropriate information system structure is positive-
ly associated with implementation effectiveness. The infor-
mation system structure includes H9(a) IT infrastructure, 
H9(b) Legacy systems. 

H10: The positive influence of appropriate information 
system structure on implementation effectiveness is positively 
moderated by low levels of system customization. The infor-
mation system structure includes H10(a) IT infrastructure, 
H10(b) Legacy systems. 

2.11. ERP Implementation Effectiveness

In our theoretical model, the distinction is made be-
tween ERP implementation effectiveness and ERP system 
effectiveness.

ERP implementation effectiveness is achieved when the 
on-premise ERP implementation project is completed on 
time and within budget, and in a manner, that meets the 
requirements, which were identified at the beginning of the 
project. Most on-premise ERP systems have return on in-
vestment planning that realistically takes a number or years 
to achieve. This is because it takes time for increased pro-
cess efficiencies to compensate the large cost of on-prem-
ise implementation. Moreover, these returns are received 
if the on-premise ERP implementation was indeed a stra-
tegic decision. Therefore, ERP system effectiveness may 
take a few years to achieve, and it is out of the scope of this 
study. Yet, we have kept it in the model, shown by dashed 
lines, to promote further research, and to stay consistent 
with the original implementation climate theory. Similar-
ly, the effectiveness of the implemented ERP-system feeds 



U. Yeliz Eseryel, Deniz Eseryel, Jeroen Wolters / Journal of Leadership and Management 16 (2020) 1-1710

back into the ERP system-values fit and for positive imple-
mentation team climate in cases of future implementations 
or upgrades. These are also indicated with dashed lines in 
Figures 3-5.

3. Research Method

Critical success factors can be researched using both 
quantitative and qualitative approaches. In newer, unde-
veloped fields, it is best to start the investigation with qual-
itative approaches to attain rich information. Since the area 
of critical success factors for ERP implementations is a ma-
ture literature field (Schlichter and Kraemmergaard, 2010), 
while not all relations among the concepts have been ulti-
mately identified, quantitative research method is a better 
fit (van Aken, Berends, and van der Bij, 2007). This method 
fits this research since it converts phenomena into numeric 
values so that a statistical analysis can be conducted which 
enables the exploration of causal relations among vari-
ables (Gelo, Braakmann and Benetka, 2008). By studying 
a representative research sample, we are trying to identify 
relations and to provide generalizable statements (Gable, 
1994) about critical success factors in SMEs.

3.1. Data Collection and Sample Description

We first piloted the study with five individuals and made 
minor verbiage changes to increase the understanding of 
the instructions based on the feedback.

After the pilot study, we distributed our questionnaire 
to individuals based on two criteria. Our first criterion was 
at the organization level and related to the implementation 
history. Namely, a small enterprise with fewer than 250 
employees had to have an ERP implementation within the 
last 5 years. Secondly, we attempted to identify individu-
als who were key informants of the study in that they were 
knowledgeable about the ERP implementation and were 
willing to share their knowledge with us. Huber and Pow-
ere (1985) state that if one respondent per organization is 
questioned, the person who is knowledgeable about the is-
sue of interest, in this case ERP implementation, needs to 
be identified. Therefore, we instituted the following second 
criterion: namely, the person participating in our research 
needed to be either leading the implementation or needed 
to be highly involved in it.

To reach respondents involved in ERP implementations, 
a general e-mail was sent to 3075 small enterprises asking if 
there were any implementations in the last five years. Con-
tact information was obtained via Orbis Database, which is 

owned by a Moody’s Analytics company, and contains in-
formation on over 200 million companies worldwide. We 
first identified SMEs (N<250) with e-mail addresses avail-
able in Orbis. Responding SMEs were emailed to ask for 
contact information of those involved in their ERP imple-
mentation. Additionally, 54 ERP vendors were contacted 
to ask if they wanted to assist in distributing the ques-
tionnaire. This resulted in 326 contact people involved in 
implementing ERP systems in different SMEs. These indi-
viduals received an email with a link to our anonymous 
survey using Qualtrics.  

The data was gathered during a period of four weeks. 
One person per organization filled in the questionnaire 
and this was confirmed by checking the participants’ 
IP-addresses. This led to 219 valid respondents (67% re-
sponse rate) and 194 completed surveys (89%). The aver-
age organization size was 60 employees. The organization 
size ranged from 2 to 249 employees with a mode of 15 
organizations with 20 employees. The organizations oper-
ated in the fields of agriculture, machine industry, metal 
industry, marketing, construction, maritime electronics, 
and other fields.

3.2. The Measures

This study aims at researching three concepts and the 
relationship. All study measures are adopted from well val-
idated measures (see appendix A for measurement items 
and the sources). One control variable is added based on 
the literature, namely organization size.

Dependent Variable. Implementation effectiveness is the 
dependent variable in this research. This concept consists 
of four partial measures. In this study, following Hong and 
Kim (2002), we measured ERP implementation effective-
ness in terms of deviation from expected project goals such 
as cost overrun, schedule overrun, system performance 
deficit and failure to achieve expected benefits. We adopted 
a validated seven-item Likert-type scale running from (1) 
strongly disagree to (7) strongly agree, to measure the ex-
tent to which respondents agree with statements about the 
four items of implementation effectiveness. Example item 
for this concept is: “The ERP project took significantly lon-
ger than expected”. 

Moderating Variable. To measure ERP customization 
level, we asked five questions, in line with Gattiker and 
Goodhue (2005), and Chou and Chang (2008). Implemen-
tation strategies range on a continuum from high system 
customization, where the system is altered to high business 
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process customization, which represents changes in the 
organization. The 5 questions in our questionnaire were 
measured by a seven-item Likert scale running from (1) 
strongly disagree to (7) strongly agree (Brooke, 2013). A 
sample item is: “The ERP system was altered to improve its 
fit with this plant”. 

Independent Variables. The independent variables in 
this research are the Critical Success Factors, presented in 
Table 1. Originally, Soja (2006) identified 26 potential criti-
cal success factors. We reduced the number of relevant fac-
tors based on correlations among factors. We eliminated 
all factors with high correlations (>.30), which left 10 po-
tential critical success factors presented earlier in Table 1. 
To measure the presence of critical success factors during 
the implementation, respondents rated their answers using 
a five-item Likert scale ranging from (1) I strongly disagree 
to (5) I strongly agree, in line with Soja (2006). In Soja’s 
(2006) research, experts were asked their views on wheth-
er they found particular factors, that were identified based 
on literature review, important for implementation. Soja 
also asked experts to estimate the occurrence of the factors 
during ERP implementations. In our research, we asked 
respondents if these factors were present during the imple-
mentation to analyze the relationship of the factors to im-
plementation effectiveness quantitatively. Thus, while Soja 
has done the valuable research of identifying important 
factors based on the experience and opinions of experts, 
our investigation has tested these opinions to identify 
which of these factors influence ERP implementations ef-
fect. A sample item from our questionnaire is: “There was 
good co-operation with the system supplier who is com-
petent and offers high level of services”. One ERP system 
implementation manager (or knowledgeable and active-
ly involved participant) has answered these questions for 

their recent ERP system implementation, which took place 
within the previous 5 years.

Control Variable. We measured firm size using natural 
logarithm of the number of employees in the organization 
as the control variable in this research, in line with the re-
search of Premkumar and Roberts (1999), who found that 
organization size influences IT adoption. We provide the 
measurement items and sources in the appendix. Only 
SMEs with fewer than 250 employees were included in this 
research. 

3.3. Data Analysis

We used hierarchical linear regression analysis to test 
the hypotheses in this research. We used the least squares 
regression analysis to determine whether the relationship 
between the dependent and independent variables are 
moderated by a third variable. The least squares regression 
analysis was appropriate for our data, since it has a sim-
ple conceptual model and gives accurate estimations of the 
correlation (Crawford, 2006; Natrella, 2010). The purpose 
of a regression analysis is to determine whether there is 
a causal relationship between the dependent variable and 
the independent factors (Field, 2013). We conducted hier-
archy testing to see if the success factors helped explain im-
plementation success more than only the control variable, 
which is ideal for theory-based hypotheses.

4. Results

Before the data could be used to test the hypotheses, va-
lidity and reliability were tested. The success measure was 
normalized and added up to measure the implementation 
success (Hong and Kim, 2002). All reversed items were 

Table 2. Correlation Matrix
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recoded. A principal factor analysis on single item scale 
was done and this measure will be retained for the con-
structs implementation success and system customization. 
Multicollinearity diagnostic test was executed to test the 
inter-correlatedness of the independent variables (Grewal, 
Cote, and Baumgartner, 2004). Table 2 presents the cor-
relation matrix of the 10 independent variables. 

All scales were reliable, with Cronbach Alphas of .68 
for both constructs. The principal factor analysis for im-
plementation success showed values ranging from .65 to 
.76 and therefore the construct satisfies the criteria. Con-
sequently, all items referring to implementation success 
were used in the analysis. For system customization, the 
factor analysis showed values ranging between .55 and .77 
and thus items measuring the level of system customiza-
tion were used. 

Table 3. Descriptive statistics

Since the presence of factors was measured on a single 
item scale, no additional analysis needed to be done to pre-
pare the data for hypotheses testing. To test these factors 
with the interaction terms, these variables are mean cen-
tred to minimize the risk for multicollinearity (Aiken and 
West, 1991; Cohen, Cohen, West and Aiken, 2013).

Table 3 presents the descriptive statistics. Descriptive 
statistics show that (D1) project team empowerment (4.20) 
was the factor most present during ERP implementations 
in SMEs, followed by (E1) IT infrastructure (3.99), (B1) 
pre-implementation analysis (3.76) and (B3) monitoring 
and feedback (3.56). (C1) incentive system (1.68) was the 
factor that was the least present during ERP implementa-
tions in SMEs. For all factors, the correlation coefficient 
between the level of factor occurrence and implementation 
effectiveness were calculated. Interaction terms were creat-
ed to test the influence of the moderator. 

The regression coefficients were used to examine the 
hypotheses. Multicollinearity diagnostic test indicates that 
there were no multicollinearity problems in the regression 
models. Whereas upper-limit VIF scores range from 2.0 to 
10.0 (Cohen et al., 2013), VIF scores in this study range 
between 1.07 and 1.64. Table 4 shows the result of the hier-
archical regression analysis. Model 1 contains the control 
variable, size of the organization and has a R-square of .00 
and an insignificant F statistic.

Model 2 includes the control variable organizational 
size and the 10 factors which could be critical success fac-
tors for low customized ERP system implementations in 
SMEs. The R-square of Model 2 is .39 and the F statistic is 
8.46. In Model 3, the 10 interaction terms are added and 
this model is used to test the moderating variables. The 
R-square of Model 3 is .48 and the F statistic is 5.8. Model 
3 is a significant improvement over Model 2.

Hypothesis 1, the positive relationship between ERP 
implementation team climate and ERP Implementation 
effectiveness is partially supported. Project management 
has a negative influence on implementation effectiveness 
(β=-.17, p<.05).

Cooperation with the supplier positively influence 
(β=.19, p<.05)  on implementation effectiveness. Fast ef-
fects positively influence (β=.61, p<.05) implementation 
effectiveness. 

Hypothesis 3, the positive relationship between imple-
mentation skills and implementation effectiveness is par-
tially supported. Pre-implementation analysis positively 
influences implementation effectiveness (β=.22, p<.05). 
Implementation goals and monitoring and feedback do 
not have a significant relationship to implementation 
effectiveness.

Hypothesis 7, the positive relationship between team 
empowerment and implementation effectiveness is sup-
ported (β=.26, p<.05). 

Hypothesis 8, the positive influence of project team em-
powerment on implementation effectiveness is positively 
moderated by low levels of system customization, is sup-
ported (β=.26, p<.05).

Hypotheses 2, 4, 5, 9, and 10 were not supported. 

This means that, for implementations with low levels 
of system customization and thus, high levels of business 
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Table 4. Hierarchical regression analysis

Figure 5. Findings
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process reengineering, some factors are more important 
compared to implementations with higher levels of system 
customization. This is the case for the factor incentive sys-
tem (H6) where the relationship is positively influenced by 
low levels of system customization (β = .38, p < .01). For 
low levels of system customization, the positive influence 
of incentive system on implementations effectiveness is 
higher. Thus, the empirical findings support H6.

A second factor for which lower levels of system cus-
tomization increase the positive effect on implementation 
effectiveness, is project team empowerment (β = .26, p < 
.05). With lower levels of system customization, this factor 
increases the chance of implementation effectiveness more 
than in implementations of more customized systems. 

5. Discussion

Our key contribution to the theory is the introduction 
of “Managerial information systems Implementation Ef-
fectiveness” theory. We adapted this theory to the Infor-
mation systems context from the implementation climate 
theory within the innovation research (Figure 3). We have 
successfully adapted this theory to implementation team 
perspective and used it in the ERP systems implementa-
tion setting.

Our contribution to ERP systems research is showing 
how CSF research applies truly differently for SMEs that 
implement on-premise ERP systems. Moreover, the level 
of customization influences which factors should be fo-
cused on for effective implementations.

We find that managers at SMEs should focus on imple-
mentation team climate, namely cooperating with the sup-
plier and aiming for fast effects (i.e., quick and visible wins 
earlier in the project), conducting pre-implementation 
analysis, and empowering project teams. 

Critical success factors research have been abundantly 
conducted in the last two decades, and the factors proposed 
by researchers covered a wide range of aspects, represent-
ing various levels of generalization, which may contain up 
to twenty or more elements (Soja, 2006). The importance 
of the factors identified in this study stem from the fact 
that many factors that have been identified by research-
ers as being critical to an implementation’s success do not 
seem to be applicable to SMEs that implement on-premise 
ERP systems.  Having started off with 26 factors, our re-
search found that in addition to implementation team cli-
mate and project team empowerment, a single project skill 

(namely pre-implementation analysis) is important for en-
suring implementation success.

For SME managers who choose for limiting their cus-
tomization of on-premise ERP systems, we showed that 
there are specific critical success factors leading to success-
ful implementations. This is true for 2 out of the 10 test-
ed factors identified by Soja (2006), namely (C1) incentive 
system and (D1) project team empowerment. Our research 
shows that these two factors are more important whenever 
on-premise ERP system customization is limited at SMEs.

Although non-significant direct relation is found in 
this research, incentive system is assumed to be important 
during less customized system implementations. This is 
the case as users tend to push for system customization be-
cause they want to reduce the amount of change they have 
to make (Soh and Sia, 2005). Participation in less custom-
ized implementations is therefore lower than in more cus-
tomized implementations. Incentive systems which reward 
involvement will increase participation and will therefore 
be more important during the implementation of systems 
that poses lower levels of system customization. Based on 
the findings, the assumption can be made that this factor is 
underestimated since it is the factor that was least present 
in the sample. Small enterprises implementing a low-cus-
tomized on-premise ERP system can take advantage of this 
underestimated factor. 

The influence of project team empowerment on im-
plementation success is also higher for cases where sys-
tem customization is low. The importance of project team 
empowerment, specifically that of non-IT managers was 
mentioned by other authors (e.g., Eseryel, 2019)before, 
however in cases where system was highly customized. 
The direct relation between project team empowerment 
and implementation success is also significant. This sup-
ports previous research, because empowerment leads to 
motivation, energizes (Thomas and Velthouse, 1990) and 
increases engagement (Jose and Mampilly, 2015).  Orga-
nizational members would rather see the system change, 
than have to changes their routines (Soh and Sia, 2005).  
This result supports the study of Levin, Mateyaschuk and 
Stein (1998), who found that the empowerment of proj-
ect team members is key to ERP implementation success, 
without testing the influence of the implementation strat-
egy on this relation. 

One may ask what happened to well-known critical suc-
cess factors for not only ERP implementations, but also IS 
projects in general, such as “top management support”. Our 
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finding was the most interesting in this area. Among the 
critical success factors identified by Soja’s informants were 
top management support, top management awareness, as 
well as team composition and team involvement, which 
would have been appropriate to be included in this study. 
Soja identified these factors by asking the users and suppli-
ers of ERP system the critical success factors they seemed 
to find relevant to implementation success. However, these 
four factors correlated strongly and significantly with proj-
ect management, thus we kept only project management 
in this area, for theoretical parsimony. And most curiously, 
we found that having a formal project manager effected the 
implementation effectiveness significantly negatively (β=-
.17, p<.05). We can only hypothesize that a formal project 
management role, or top management support, in this case 
would indicate the perception among the implementation 
team members, as “us versus them” environment, perhaps 
unnecessary formalization given the small employee size 
within organizations. It is also possible that a formal proj-
ect management role may be outsourced, given the specific 
skills required by on-premise ERP system implementation, 
which is likely not found in such small organizations. To 
remind the reader, the average organization in our sample 
had 60 employees. The number of employees ranged from 
2 to 249 employees with a mode of 15 organizations with 
20 employees.

6. Conslusion

This study investigated the following research questions: 
“Which critical success factors should SMEs’ managers’ fo-
cus on to ensure on-premise ERP implementation effec-
tiveness?” and “How does customization of on-premise 
ERP systems influence the relationship between Critical 
success factors and ERP implementation effectiveness in 
SMEs?”

This research makes two theoretical contributions. The 
first is that out of the factors identified by Soja (2006), the 
10 relevant factors are empirically tested in the SME con-
text. Also, the research considers the moderating role of 
the level of customization on the relationship between crit-
ical success factors and implementation success. 

The second contribution is that this research confirmed 
that ERP implementations cannot be seen as a generic 
concept. The results show that the factors influencing ERP 
implementation success should be examined considering 
the different implementation strategies. It is important to 
make a distinction between business process and system 

customization since these implementation strategies have 
different critical success factors. 

Future research should add various components of 
managerial information systems implementation effective-
ness theory that have not been tested here, such as system 
effectiveness, system-values fit, and strategic accuracy of 
system adoption. Furthermore, this theory should be test-
ed with other challenging IS implementations, within or-
ganizations of various sizes.

There’s an increasing focus on the measurement of IS 
outcomes based on the customer value and social value 
(Petter, 2008). In this study, we measured implementation 
effectiveness, and did not collect data on ERP system effec-
tiveness. Future studies that collect data on system effec-
tiveness (the rightmost box in our model in Figure 5) may 
specifically consider benefits to developers, users, manag-
ers, and other stakeholders such as customers, employees, 
suppliers, stockholders, vendors and governments (Petter, 
2008). 

As with all quantitative research, future research could 
increase the generalizability of these findings by involving 
a larger sample size. 

While our paper is aimed at SME’s, we utilized Euro-
pean Union’s SME definition. This definition is as follows: 
Small and medium size enterprises (SME)s are enterpris-
es which employ fewer than 250 people and have either 
an annual turnover that does not exceed 50 million Euros 
and/or annual balance sheet that does not exceed 43 mil-
lion euros (European Commission, 2016) For larger coun-
tries, such as the Australia, our sample may be considered 
“small enterprises”.  One area of future research would be 
to test the findings in SMEs of different cultures, for ex-
ample using Hofstede’s classification, to see if the Critical 
success factors that apply to SMEs differ across these cul-
tures or whether Critical success factors are stable across 
different cultures.

Soja (2006) selected the factors tested in this study after 
a thorough literature review focused on small enterprises. 
Yet, other factors might be relevant too, such as the use 
of steering committee, use of vendors tools (Somers and 
Nelson, 2001), leadership and commitment (Al-Mashari, 
Al-Mudimigh and Zairi, 2003) or organizational culture. 
Hence, future research could include more factors that 
might be relevant during implementations, or only fac-
tors specifically selected for SMEs to see the applicability 
of these for smaller companies. 



U. Yeliz Eseryel, Deniz Eseryel, Jeroen Wolters / Journal of Leadership and Management 16 (2020) 1-1716

By adding the implementation strategies as a new con-
cept in the discussion on critical success factors in ERP 
implementations, many opportunities for future research 
emerge. Future research should aim at further investigat-
ing the concept of low levels of system customization. Also, 
it remains an interesting empirical question as to whether 
our findings generalize to larger firms since this research 
has focused solely on small organizations. It is also inter-
esting to see under which circumstances less system cus-
tomized systems would add value in larger firms.

In this study, we examined the moderating effect of the 
level of system customization. Markus, Axline, Petrie and 
Tanis (2000) describe four different phases during ERP im-
plementations. Future research should aim to investigate 
in which stage each critical success factor has its crucial 
role and if there is an influence of different implementation 
strategies on these factors in different phases. A research 
like this could provide a better guidance to practitioners in 
the planning of an ERP implementation. 
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