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Abstract—The highly competitive global environment of the 

last few decades has urged companies to rely on Information 
Systems (IS) in order to improve customer service, reduce costs 
and increase productivity. In that direction, Enterprise 
Resource Planning (ERP) systems are being used as significant 
strategic tools that provide competitive advantages and lead to 
operational excellence. Despite that, ERP implementation 
projects are complicated, costly and include high failure risks. 
The present study aims (a) to develop and (b) empirically test a 
conceptual framework that investigates the factors affecting 
ERP system effective implementation in Small and Medium 
Enterprises (SMEs). The examination of the conceptual 
framework was made with the use of a newly-developed 
structured questionnaire that was distributed to a group of 
Greek SMEs. After the completion of the research period, 159 
usable questionnaires were returned. The reliability and the 
validity of the questionnaires were thoroughly examined, while 
research hypotheses were tested using the “Structural Equation 
Modeling” (SEM) technique. Results offer interesting empirical 
observations and managerial implications. 

I. INTRODUCTION 
HE business world has been hugely transformed during 
the last few decades [1]. Globalisation, increasing 

competition, constant change in the external environment, 
and private sector growth are among the most significant 
changes in the global business environment [2]. These 
transformations have urged most companies to adapt in 
order to survive [1] [3] [4]. 

More specifically, organisations aim at maintaining or 
improving the level of their competitiveness by using 
Information Systems (IS) in order to reduce costs, increase 
customer satisfaction, and improve business processes [5]. 
According to various authors [3] [6] [7], this drive for 
achieving higher levels of productivity, effectiveness, and 
performance is urging organisations to adopt Enterprise 
Resource Planning (ERP) systems. Tsai, Li, Lee and Tung 
[4] argue that, since their introduction in the early 1990s, 
ERP systems have become the centre of modern business. 

ERP systems are Information Systems (IS) that facilitate 
the integration of business processes across functional units, 
using a common database and shared information [4] [6] [8]. 
                                                           

฀ This work was not supported by any organization. 

According to Garg and Garg [8], this “enables the decision-
making process to be timely, consistent and reliable across 
organizational units and geographical locations” (p. 424). 

ERP implementation has various benefits throughout the 
organisation: elimination of redundant information, drastic 
declines in inventory, reduction of production cost, better 
understanding of the changing customer needs, more 
efficient management of the extended network of suppliers 
and customers, increased productivity, improved response 
time, and decreased production cycle [5] [8] [9] [10] [11]. 
Considering these benefits, it is not surprising that ERP 
systems are being treated as a major development in the 
world of business, and have been accepted as a standard 
business software over the last fifteen years [8] [12]. 

However, ERP implementation requires considerable 
financial resources, while the whole implementation project 
is considered complex, lengthy, and quite challenging [9] 
[13]. As a result, the success rate of such projects is 
considered to be quite disappointing [14] [15] [16]. More 
specifically, Samuel and Kumar [17], argue that the success 
rate is, only, around 50%, while approximately 90% of ERP 
implementation projects are late, or over budget. On the 
same vein, Umble and Umble [18] reported failure rates 
between 50% and 75%. Therefore, additional empirical 
studies are necessary in order to assist companies in 
increasing the success rates of ERP implementation projects. 

Under that context, the aim of the present study is 
twofold: (a) develop an original conceptual framework 
(research model) examining the impact of various research 
factors on ERP implementation success, (b) empirically test 
that framework, using data from Small and Medium 
Enterprises (SMEs) located in Greece (empirical research). 

(a) The development of the conceptual framework was 
based on two methodological steps: firstly, a review of the 
literature identified the factors that were used by previous 
studies as antecedents of ERP implementation success; 
secondly, a panel of experts was used in order to discuss 
these factors and provide a list of the most significant ones. 
That approach was selected due to the significant number of 
factors that have been proposed in the relevant literature. 
More specifically, the members of the research team used 
the opinions of experienced practitioners as a criterion for 
selecting a specific set of factors from the extensive list that 
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was provided from the literature review analysis. It is 
strongly argued that randomly selecting the research factors 
of the proposed conceptual framework would have resulted 
in the limited reliability of the present research. 

(b) The empirical examination of the conceptual 
framework (that was crystallised after the literature review 
analysis and the completion of the qualitative research) was 
conducted on a sample of Greek SMEs. More specifically, a 
newly-developed structured questionnaire was used in order 
to collect the appropriate primary data. The questionnaire 
was distributed to 421 companies, while 159 usable 
questionnaires were, finally, returned. Advanced statistical 
techniques (EFA, CFA) were used in order to enhance the 
validity and reliability of the results, while research 
hypotheses were tested using the “Structural Equation 
Modeling” (SEM) technique. 

The present study makes an effort to point out areas that 
companies should emphasize in order to successfully adopt 
ERP systems and, therefore, harvest their potential benefits. 
Its contribution lies in this enhanced approach. In synopsis, 
the study contributes in the following areas: 
 It focuses on Small and Medium enterprises (SMEs), an 
approach that has found limited empirical investigation in 
the international literature. The literature review analysis 
underlined that the contemporary research mostly examines 
the implementation of ERP systems in large organizations. 
 It examines the antecedents of ERP implementation 
success in SMEs of a European country. The literature 
review analysis that was conducted failed to recognise 
enough similar studies. 
 It uses a qualitative research in order to recognise the 
most important antecedents of ERP implementation success 
and, then, develops a conceptual framework based on these 
factors. According to the best of the researchers’ knowledge, 
such an approach is unique in the relevant literature. 
Moreover, it is significant, since previous studies used 
factors that were randomly selected from the literature, 
without a solid empirical basis [8] [19] [20] [21]. 
 It can be perceived as a reference point for future studies, 
since it offers a critique concerning the multitude of ERP 
implementation antecedents that have been examined in the 
international literature. 
 Its results may be generalized in other developed 
countries with similar characteristics, and produce valuable 
managerial lessons for practitioners in these countries. 

The following section includes a review of the relevant 
literature, while section three presents the conceptual 
framework of the study. The fourth section includes the 
research methodology. Results and conclusions are 
discussed in sections 5 and 6 respectively. 

II. LITERATURE REVIEW 

A. Critical success factors 

Critical Success Factors (CSFs) have been introduced 
during the 1960s, as a concept that would assist companies 
to achieve their goals and enhance their overall 
competitiveness [22] [23] [24]. According to Ram and 

Corkindale [22], CSFs constitute a systematic way of 
identifying key business areas that require constant 
management attention. On the same vein, Rockart [23] 
argues that the results obtained in these critical areas, if 
satisfactory, are able to significantly enhance organisational 
performance. In plain words, CSFs assist managers to 
directly affect a specific outcome, by proactively taking 
necessary actions in certain areas [25]. 

Not surprisingly, the concept of CSFs gained wide 
recognition in the Information Systems domain and, 
consequently, in the context of ERP systems [6]. Since high 
failure rates of ERP implementation projects have been 
observed by numerous studies [14] [15], many scientists 
have attempted to investigate the factors that may enhance 
the whole implementation process. According to Ram, 
Corkindale and Wu [19], a large number of CSFs have been 
identified throughout the international literature. 

Indeed, the literature review analysis that was conducted 
revealed that the relevant literature includes numerous 
studies that have, mostly, been published during the last 15 
years [24]. Among these studies, some are theoretical [26], 
some others are empirical [8] [9] [27], while just a few have 
adopted the case-study approach [28]. 

According to Saade and Nijher [24], despite the growth in 
the investigation of CSFs regarding ERP implementation, 
there is a long way before the empirical contribution can be 
considered to be substantial. Moreover, most of the 
empirical studies that have been conducted [8] [9] [21], 
incorporated a limited number of critical factors in their 
analysis, failing to draw a more complete picture of the 
phenomenon. Finally, despite the wide range of CSFs 
proposed in the literature, many organisations continue to 
experience failures and difficulties in implementing ERP 
systems [19], thus, calling for additional research. 

More significantly, according to Ram and Corkindale 
[22], there is a lack of an established process for the 
identification of CSFs. Various authors use subjective 
criteria in order to select the critical factors utilised in their 
studies, something that results in a lack of objective 
approaches. The present study heals that gap in the relevant 
literature, by developing a conceptual framework that was 
crystallised after a coherent two-step approach (literature 
review analysis and consultation with experienced 
practitioners / focus-group methodology). 

B. Previous studies 

Numerous empirical studies have investigated the critical 
success factors for ERP system implementation. The present 
study conducted an extensive review of the relevant 
literature, in an effort to grasp a spherical view of the 
subject and, therefore, better define its scope. The following 
paragraphs present a brief analysis of a representative 
sample of previous empirical studies. 

Saini, Nigam, and Misra [15] examined the success 
factors for implementing ERP systems at Indian SMEs. 
Their sample included 164 companies, while the empirical 
data were analysed using the statistical z-test. Support was 
found for all hypotheses, arguing that technological factors 
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(e.g. system testing, IT infrastructure), people factors (e.g. 
cross-functional team, morale of the implementation team), 
and organizational factors (e.g. adaptability to changes, 
comprehensiveness of the implementation strategy) have a 
direct impact on the success of ERP implementation [15]. 

Garg and Chauhan [20] explored the factors affecting the 
success of ERP implementation in the Indian retail sector. 
Their conceptual framework, which included various critical 
success factors, explained 62,7% of the variations of ERP 
implementation success. As with Saini, Nigam, and Misra 
[15], organizational, technological, and people-related 
factors were found to be significant antecedents of ERP 
implementation success. Additionally, the impact of project 
management was, also, identified as being significant [20]. 
Garg and Garg [8] in another similar study that was, also, 
conducted in the Indian retail sector, found out that strategic, 
technological, people and project management factors have 
a positive influence on ERP implementation success. 

Chien, Lin, and Shih [10] investigated the impact of 
centrifugal and centripetal forces on team cohesion and 
successful ERP implementation. Their empirical results 
were based on a survey of 305 Taiwanese SMEs. It was 
found that centripetal forces have a significant impact on 
ERP implementation, while the same was not verified for 
centrifugal forces, as well. Finally, team cohesion seemed to 
moderate the relationship between centripetal forces and 
ERP implementation performance [10]. 

Zabjek, Kovacic, and Indihar Stemberger [9] identified 
business process management as an important antecedent of 
ERP effective implementation. Their analysis was based on 
152 questionnaires collected from Slovenian companies. 
They concluded that top management support, change 
management and business process management have a 
positive impact on successful ERP implementation [9]. The 
same authors conducted another similar research [16], 
obtaining identical results. On the same vein, Garg and 
Agarwal [21], also, underlined the significance of top 
management commitment, user involvement, business 
process reengineering, project management and ERP 
teamwork and composition on the success of ERP 
implementation [21]. 

Li, Markowski, Xu, and Markowski [29] used Structural 
Equation Modeling (SEM) in order to analyze data from 154 
manufacturing companies operating in the USA. Their 
analysis revealed that Total Quality Management (TQM) is 
an important predecessor of ERP implementation. Chou, 
Hung, and Chang [30] focused on ERP organizational fit 
and knowledge transfer. They concluded that ERP success is 
influenced by organizational fit (data fit, process fit, user 
fit), ERP knowledge factors (e.g. shared understanding), and 
ERP communication factors (e.g. communication decoding 
competence), either directly or indirectly [30]. 

On a different approach, Amid, Moalagh, and Ravasan 
[31] focused on Critical Failure Factors (CFFs), rather that 
Critical Success Factors (CSFs). Firstly, they conducted 
semi-structured interviews with practitioners, identifying 47 
failure factors. Secondly, they collected empirical data with 
the use of a structured questionnaire. Using Exploratory 

Factor Analysis (EFA), they classified CFFs in seven large 
groups (vendor and consultant, human resources, 
managerial, project management, processes, organizational, 
technical). Their research was conducted on a developing 
country, namely Iran [31]. 

Wee [32] underlined the importance of formulating an 
overall ERP architecture before the deployment of the 
system, since only in such a way the need for 
reconfiguration during, or after, its real-time implementation 
will significantly diminish. Similar views were supported by 
other authors, arguing that the use of proper and formal 
modelling methods, tools and architectures is necessary for 
ERP implementation success [33]. Ferratt, Ahire, and De 
[34] argued that implementing organisations need to follow 
the basics of project management and, simultaneously, adopt 
the best industry practices in order to successfully 
implement an ERP system. 

Ngai, Law, and Wat [35] focused on the importance of 
national culture and country-related characteristics on ERP 
implementation success. Sheu, Chae and Yang [36] 
underlined the impact of different cultural backgrounds, 
while Tarafdar and Roy [37] analysed the cultural issues that 
a typical Indian firm, usually, faces when implementing an 
ERP system. Finally, Lee, Lee, and Kang [38] argued that 
implementation success largely depends upon the attitude of 
the employees towards the whole ERP project. 

As it became evident from the previous paragraphs, 
contemporary research includes a wide range of critical 
factors predicting ERP implementation success, ranging 
from vendor selection [39], to project management aspects 
[14] [40]. However, most of these studies are focused on 
larger enterprises [41]. On the other hand, ERP adoption by 
SMEs has traditionally received less attention from the 
international literature. According to Poba-Nzaou, Raymond 
and Fabi [41], this represents an area for additional research, 
especially since SMEs face greater difficulties in adopting 
ERP systems. 

In summary, the literature includes the following gaps: (a) 
There is a multitude of critical success factors (antecedents) 
that have been used in order to predict ERP implementation 
success. Therefore, one is unable to determine which are 
actually the most important. The need for additional research 
is imperative; (b) The focus on SMEs has been limited; (c) 
Very few studies have utilised specific criteria for selecting 
certain factors, and excluding others, from their analysis. 
Selecting factors without justification is considered as a 
significant limitation; (d) Few of the published empirical 
studies were carried out in European countries; (e) Very few 
studies built on previous research. The present study was 
designed so as to cover these limitations (research gaps) 
found in the relevant literature. 

III. CONCEPTUAL FRAMEWORK 
As mentioned earlier, the present study aims to: (a) built a 

coherent conceptual framework including the most 
significant antecedents of ERP implementation success and 
(b) test that framework gathering quantitative data. 
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The literature review analysis that was conducted prior to 
the development of the conceptual framework of the present 
study revealed that numerous factors have been used in 
order to predict ERP implementation success. Therefore, an 
important challenge was to decide upon the factors that were 
going to be incorporated into the proposed conceptual 
framework. The main objective was to construct a 
conceptual framework that incorporates the most significant 
factors used in the literature. Moreover, the incorporated 
factors were expected to have a high degree of relevance 
with the overall context of the study (Greek SMEs). 

In order to address that critical issue, a qualitative 
research was conducted prior to the quantitative research. 
More analytically, a ‘panel of experts’ was formed in order 
to evaluate the factors that have been used in the relevant 
literature and assist in selecting the most appropriate ones 
for the proposed conceptual framework of the present study. 
More specifically, the focus group methodology was used. 

This approach offers certain benefits: (a) the selection of 
the factors that were, finally, incorporated in the proposed 
conceptual framework was not conducted according to the 
subjective judgment of the researchers, but was a result of a 
more coherent and objective procedure, (b) the proposed 
conceptual framework has a strong basis on the opinions of 
experienced practitioners (managers of SMEs), (c) the 
selection of factors with low significance was avoided. It is 
believed that the random selection of the research factors, 
without any theoretical or empirical justification, would 
have resulted in the limited reliability of the present study. 

In order to enhance the validity of the qualitative 
research, two sessions held in different geographical areas 
were conducted. All companies were selected in random, 
using data from the Chamber of Commerce. Each focus 
group included five managers of SMEs. This approach is in 
line with the main principles of the focus group 
methodology [42], since there was an appropriate number of 
participants for each session, two different sessions with 
different participants were conducted, while the represented 
companies were randomly selected. 

The participants of each group were given (in paper) an 
extensive list of factors that have been used in the literature 
in order to predict ERP successful implementation. Then, a 
detailed conversation was conducted, with two members of 
the research team acting as moderators [43]. Each focus 
group took approximately two hours. Notes were taken 
during each session by a second moderator, while additional 
notes were added after reviewing the recorded sessions. 
After long discussions and deliberations, each focus group 
unanimously chose the nine most important factors of the 
provided list. The two focus groups agreed, with minor 
exceptions, in the same factors. 

The conceptual framework of the present study 
incorporates these nine (independent) factors, resulting from 
the qualitative research, and one dependent factor, namely 
ERP implementation success. Additionally, ‘organisational 
impact’ was added in the proposed conceptual framework, 
in order to investigate the effect of ERP implementation on 
various measures of organisational performance. 

The nine independent factors are listed below: Top 
management support, Organizational culture, External 
pressure, Vendor support, Project management, Training, 
User involvement, Business Process Reengineering, 
Implemented modules. 

A. Top management support could be easily defined as 
the involvement of business executives in the areas related 
with ERP implementation [44]. It has been highlighted, by 
several authors, as a critical factor for the successful 
implementation of ERP systems [14] [45] [46]. 

Ngai, Law, and Wat [35] argued that senior executives 
play a significant role in ERP implementation success, since 
these projects are, usually, time consuming and demand 
extensive financial support. Senior management has two 
roles during implementation: supplying funds and offering 
leadership [14]. Al-Mashari, Al-Mudimigh, and Zairi [47] 
insisted that senior management support should be offered, 
without disruption, during the whole implementation period. 
The tasks of senior executives when implementing ERP 
projects include: communicating the strategy to all business 
employees, setting limitations, proving engagement, and 
setting reasonable goals [46]. Participation, support, and 
senior-level sponsorship are dimensions that have been 
found to significantly affect ERP implementation [48] [49]. 

ERP implementation does not, exclusively, evolve around 
software reengineering. On the contrary, it includes the 
extensive restructuring of business processes. Consequently, 
senior executives must clearly, publicly and truly indicate 
their support (economic or not), in order to highlight the 
priority given to implementation [48] [49]. Therefore: 

H1: Top management support has a direct positive effect 
on ERP implementation success. 

B. Organizational culture represents the shared 
ideologies, standards, convictions that have an impact on 
organizational attitudes and activities [50]. 

A common culture, shared between various organizational 
members, has an impact on the willingness to change, e.g. to 
adopt a new Information System. Research has shown that 
organizational culture is quite significant for the success of 
most organizational changes [51] [52]. Jarvenpaa and 
Staples [52] argue that there should be a fit between the 
culture of the organization and the nature of the changes that 
may occur from implementing an ERP system. 

Additionally, according to Jones, Cline, and Ryan [51], 
organizational culture has an effect on employee behavior 
towards knowledge sharing, while knowledge sharing is 
crucial for the successful implementation of ERP systems. 
Ruppel and Harrington [53] argue that organizational culture 
has an effect on the implementation of intranet and other 
information systems used inside the organisation. Hence, it 
can be hypothesised that: 

H2: Organizational culture has a direct positive effect on 
ERP implementation success. 

C. Sometimes, the implementation of an ERP system does 
not have intrinsic motives. On the contrary, companies are 
being forced to implement an Information System, either by 
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their supply chain partners or by their competitors [54] [55]. 
In the first case, implementation becomes a prerequisite for 
the continuous cooperation with a partner (supplier and/or 
customer), while in the second case, the adoption decision is 
based on the need to follow the competitors, and, hence, 
avoid any possible downturn from not doing so [56]. 

In the present study, it is hypothesised that when 
companies find themselves under pressure from the external 
environment, they tend to try harder to achieve their desired 
goals. Therefore, the higher the external pressure, the more 
successful the implementation of the ERP system. 

H3: External pressure has a direct positive effect on ERP 
implementation success. 

D. Vendor support is offered from software retailers 
and/or consulting companies [4]. In most of the cases, the 
retailer is, also, the consultant during, or after, the 
implementation. 

Vendor support includes user training, extended technical 
assistance during and after the implementation, 
maintenance, updates, etc. Additionally, vendors offer 
analytical advice concerning the selection of the appropriate 
ERP software [57] [58]. According to Wang, Lin, Jiang, and 
Klein [57], vendors significantly enhance the effectiveness 
of the implemented system, via experience sharing and 
knowledge transfer. 

Through continuous collaboration, formal training and 
knowledge dissemination, consultants assist their costumers 
in receiving the full benefits of the implemented system [57] 
[59]. The trustworthiness of the vendor is extremely 
important in determining the success, or the failure of the 
whole effort [60]. Koh, Simpson, Padmore, Dimitriadis, and 
Misopoulos [60] found out that the close relationship with 
the vendor is a critical success factor for the implementation 
of an ERP system. 

H4: Vendor support has a direct positive effect on ERP 
implementation success. 

E. The implementation of an ERP system is a risky and 
complex project [21]. As it is evident, such projects acquire 
excellent management, since numerous stakeholders 
(different business units, suppliers, customers, vendors/ 
consultants) are deeply involved [15] [20]. The manager of 
an ERP project should bear in mind different timetables, 
various milestones, equipment requirements, workforce 
availability, and budget needs [49]. Hence, successful 
implementation is synonymous with the management of a 
plethora of tasks. All these tasks should be carefully 
monitored and managed. 

More specifically, standard meetings and reports should 
be provided for all project collaborators. Effective project 
management is very crucial, since implementation success 
is, usually, assessed on the basis of budget and time 
compliance [21]. Executives expect the implementation 
period to be completed on time, and on budget. 

H5: Project management has a direct positive effect on 
ERP implementation success. 

F. Training is considered to be a basic parameter in every 
ERP implementation project [45] [46]. Hong and Kim [27] 
argue that training should be provided before, during and 
after implementation, while both technical and procedural 
issues should be carefully addressed. Finally, in-house 
training (on-the-job training) appears to be the most efficient 
choice, between all available methods [14]. 

Dezdar and Ainin [61] argued that sufficient training 
allows employees to efficiently utilize the implemented ERP 
system. More specifically, training enhances the skills and 
increases the practical expertise of real-time users [62]. Nah, 
Zuckweiler, and Lau [63] found out that adequate training 
enhances implementation success, while lack of training 
undermines the whole process. Additionally, sufficient 
training builds a positive climate towards the implemented 
system, thus, increasing its use and overall acceptance. 
Moreover, training enhances the ease of use, which in turn 
increases the probability for system success [62]. 

H6: Training has a direct positive effect on ERP 
implementation success. 

G. User involvement is one of the most influential factors 
in ERP implementation projects [14] [27] [47]. Numerous 
studies argue that users should be actively involved before 
and during the entire ERP implementation process [8]. This 
will ensure that the system has a better fit with business 
processes, since its development will be based on real needs. 
Moreover, the acceptance of the ERP system will be 
increased, since users will have participated in its 
development. Finally, resistance to change will be 
significantly decreased [8] [47]. 

According to various authors [20], user involvement 
increases user satisfaction and user acceptance, by 
developing realistic expectations about the capabilities of 
the system. Additionally, user involvement increases the 
perceived level of control, through user participation in the 
entire project [20]. When all the above conditions are being 
successfully met, the implementation of the ERP system will 
be much more efficient. 

H7: User involvement has a direct positive effect on ERP 
implementation success. 

H. Business Process Reengineering (BPR) is the 
fundamental rethinking and drastic redesign of business 
processes, in order to achieve improvements in critical 
measures, such as cost, quality, delivery, and speed [49] 
[64]. ERP implementation requires such a radical redesign 
of business processes, since the new ERP system is expected 
to drastically change several aspects of doing business [40]. 

It is the ERP system that underlines the necessity for BPR 
and forces the organization to redefine and redesign work 
flows in order to fit the new software [40]. Reengineering 
business processes in a way that makes them compatible 
with the implemented system appears as an important 
antecedent of ERP implementation success [64]. 

H8: Business Process Reengineering (BPR) has a direct 
positive effect on ERP implementation success. 
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I. ERP systems may be implemented in modules. A 
company does not have to conduct a full scale 
implementation; on the contrary, certain modules could be 
implemented on the basis of its special needs and 
requirements [65]. According to Yeh, Yang, and Lin [66], it 
would be unwise to avoid implementing most of the 
available modules, since only full implementation really 
ensures the expected benefits. Some empirical studies have 
argued that there is a relationship between the number of 
implemented modules and the functional effectiveness of the 
ERP system [67]. After all, the more modules a company 
implements, the higher its benefits from cross-operational 
cooperation [65]. 

H9: The number of implemented modules has a direct 
positive effect on ERP implementation success. 

J. The construct of “organizational performance”, as it 
has been captured in the present study, includes measures of 
multiple dimensions, such as productivity, cycle time, cost 
reduction, information flow, and customer satisfaction. Its 
main goal is to include both qualitative and quantitative 
measures of organisational performance. Law and Ngai [68] 
followed a similar approach. Many previous studies have 
investigated the impact of ERP implementation on firm 
performance [69] [70], while its impact on organisational 
performance has received less empirical examination. 
Therefore, it is hypothesised: 

H10:  ERP implementation success has a direct positive 
effect on organizational performance. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1 The proposed conceptual framework 
 
The synthesis of the hypotheses presented above 

formulates the proposed conceptual framework of the 
present study (Fig. 1). It should be underlined that, 
according to the best of the researcher’s knowledge, such a 
conceptual framework (combination of factors) has never 
been examined before in the literature. 

IV. RESEARCH METHODOLOGY 

A. Population of the study 

The population of the present study includes Greek Small 
and Medium Enterprises (SMEs) that have implemented an 
ERP system. There are no available official data that can 
define the population of the study on numerical terms. 

SMEs are considered to be the heart of the Greek 
economy, since they represent 99% of the total number of 
companies. In 2010, there were 742.000 SMEs, with 
2.512.493 employees, which represent more than 75% of 
total employment, well above the EU average. Greece has a 
very high share of SMEs, particularly micro enterprises, 
compared to the EU average (Annual Report on EU SMEs 
2010/2011, 2011). 

B. Measurement 

The proposed conceptual framework was tested with the 
use of a newly-developed structured questionnaire. The 
measurement of the eleven research factors was conducted 
with the use of multiple questions (items) that were adopted 
from the international literature [14] [15] [20] [27] [51] [52] 
[54] [55] [56] [58] [59] [65] [66] [68]. All questions were 
translated to Greek and then back to English by another 
person, in order to detect any discrepancies. The five-point 
Likert scale was used for the measurement of all factors. 

C. Data collection 

Data concerning companies that could possibly be 
included in the sample were obtained via the web sites of the 
leading ERP system providers operating in Greece. Since no 
other database including companies using ERP systems 
exist, the use of the certain method was the only one able to 
provide usable information. Totally, 678 companies that 
have implemented an ERP system were identified. The 
questionnaire and a cover letter including clarifications, was 
sent to the IT managers of these companies. 

Questionnaires were sent only after a telephonic contact 
with the IT manager in each company has been established. 
After making all necessary telephone calls, 421 
questionnaires were distributed to 421 companies that 
agreed to participate in the survey. The research period 
lasted three months (March to May 2015). Totally, 165 
questionnaires were returned, and after conducting all 
necessary controls 159 were used for data analysis. The 159 
questionnaires represent a very satisfactory response rate 
(38%). The majority of the participating companies are 
small sized (less than 100 employees), something that is in 
line with the country’s average firm size. 

D. Reliability and validity 

The questionnaire that was used in the present study was 
rigorously tested for its content and construct validity. 

The test for the content validity was conducted via a pilot 
study. More specifically, a draft of the final questionnaire 
was sent to four practitioners and two academics, in order to 
test whether it met all theoretical and practical requirements. 
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TABLE I.  ESTIMATION OF UNIDIMENSIONALITY AND RELIABILITY 

Factors KMO 
Bartlett’s 

Test 

Eigen-

value 
TVE 

Cronbach 

Alpha 

Top management support 0,736 139,2a 2,546 67,3% 0,789 
Organizational culture 0,894 214,9a 2,871 71,5% 0,823 
External pressure 0,779 77,5a 1,371 68,4% 0,801 
Vendor support 0,831 145,6a 2,874 81,7% 0,745 
Project management 0,799 154,2a 1,741 84,7% 0,771 
Training 0,854 95,5a 2,713 71,9% 0,723 
User involvement 0,736 214,3a 2,124 76,2% 0,755 
Business Process 
Reengineering 0,711 325,3a 2,587 74,1% 0,737 

Implemented modules 0,857 217,6a 1,342 83,4% 0,741 
ERP implementation 
success 0,839 169,7a 1,619 84,5% 0,901 

Organisational 
performance 0,759 171,3a 2,391 88,6% 0,733 

a. p<0,01 

TABLE II.  ESTIMATION OF THE GOODNESS OF FIT 

Factors 
Normed 

Χ2
 

C.R. V.E. RMSEA
CFI / 

GFI 

Top management support 1,57 0,78 65,6% 0,077 0,94 / 0,96 
Organizational culture 2,67 0,74 69,4% 0,053 0,97 / 0,97 
External pressure 3,15 0,86 0,81% 0,067 0,99 / 0,97 
Vendor support 3,52 0,82 0,76% 0,084 0,91 / 0,93 
Project management 2,19 0,76 0,67% 0,075 0,99 / 0,98 
Training 1,97 0,77 0,63% 0,063 0,90 / 0,93 
User involvement 2,37 0,69 0,57% 0,086 0,95 / 0,99 
Business Process 
Reengineering 2,45 0,73 0,81% 0,059 0,90 / 0,90 

Implemented modules 2,65 0,83 0,74% 0,061 0,91 / 0,96 
ERP implementation 
success 2,77 0,77 0,64% 0,074 0,93 / 0,91 

Organisational 
performance 1,61 0,74 0,61% 0,081 0,93 / 0,95 

TABLE III.  RESULTS OF THE STRUCTURAL MODEL 

Causal Paths (hypotheses) Estimate p Result 

H1 Top management support → 
ERP implementation success 0,26 0,000 Accepted

H2 Organizational culture → 
ERP implementation success 0,23 0,000 Accepted

H3 
External pressure → 

ERP implementation success 
- 0,098 Rejected

H4 Vendor support → 
ERP implementation success 0,36 0,011 Accepted

H5 
Project management → 

ERP implementation success 
- 0,267 Rejected

H6 Training → 
ERP implementation success 0,29 0,000 Accepted

H7 User involvement → 
ERP implementation success 0,26 0,000 Accepted

H8 Business Process Reengineering → 
ERP implementation success 0,35 0,000 Accepted

H9 
Implemented modules → 

ERP implementation success 
- 0,164 Rejected

H10 ERP implementation success → 
Organisational performance 0,34 0,003 Accepted

To test the construct validity, each research factor was 
evaluated: (a) for its unidimensionality and reliability (Table 
I), (b) for its goodness of fit to the proposed research model 
(Table II). The examination of the unidimensionality of each 

factor was conducted using Explanatory Factor Analysis 
(EFA) [71]. Moreover, ‘Cronbach Alpha’ was used for 
estimating each factor’s reliability. All tests concluded that 
the scales used are valid and reliable. 

The evaluation of the goodness of fit of each research 
factor to the proposed model was conducted using 
Confirmatory Factor Analysis (CFA). All tests produced 
satisfactory results (see Table II for the main results). 

V.  EMPIRICAL RESULTS 

A. Model valuation 

The examination of the proposed conceptual framework 
was conducted using the “Structural Equation Modeling” 
(SEM) technique [72] [73] [74]. To evaluate the fit of the 
overall model the chi-square value (X2 = 49,7) and the p-
value (p = 0,000) were estimated. These values indicate a 
satisfactory fit. However, the sensitivity of the X2 statistic to 
the sample size enforces to control other supplementary 
measures of evaluating the overall model, such as the 
“Normed-X2” index (3,1), the RSMEA index (0,077) the 
CFI (0,99) and the GFI (0,97), that all indicate a good fit. 

B. Hypothesis testing 

Seven hypotheses were found significant (H1, H2, H4, 
H6, H7, H8, H10), while three hypotheses were rejected by 
the empirical data (H3, H5, H9). After reviewing the 
empirical results, the following observations can be made: 

A. The successful implementation of an ERP system has 
its roots on vendor support, training, and user involvement. 
These three factors were found to have the strongest impact 
on the main dependent factor of the present study (ERP 
implementation success). According to these empirical 
results, the present study proposes a mechanism that will 
drive implementation success. Various organisations may 
utilise this mechanism in order to experience a seamless 
implementation process. It includes three steps, each 
describing tasks that should be performed before, during and 
after the implementation of an ERP system. 

Firstly, before the implementation, companies should 
spend their limited time and resources in selecting the 
appropriate software retailer. A good fit between the two 
seems to be very crucial for implementation success. 
Moreover, employees should be involved in the decision to 
adopt an ERP system. Executives should take employee 
attitudes and beliefs under serious consideration. In general, 
employees should feel like an integrated part of the whole 
process, while the adoption of the new system should not be 
understood as a decision that has been forced upon them. 
Only when employees fell like they have contributed to the 
implementation initiative, will they accept the changes that 
may occur. On a more practical level, the contribution of 
employees before the implementation is crucial for ensuring 
that the system will be designed in order to have a better fit 
with existing business practices. 

Secondly, during the implementation period (that may be 
quite short, especially in micro-enterprises), vendors should 
adopt an analytical (linear) approach. Initially, the most 
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technological-ready employees should be selected in order 
to test the implemented system. Then, its advantages should 
be underlined and communicated amongst all personnel. 
After that, initial training should take place. The main goal 
is to initiate the system after all employees have been fully 
involved in the whole process. 

Thirdly, after the implementation period, continuous 
training should be offered by the vendor (or another 
consultant). After all, the first month following the 
implementation of the new ERP system is extremely crucial. 
Employees should feel that the new system enhances their 
job, while resulting in many other organisational benefits. 

B. No matter how important the role of vendor support 
(r=0,36), training (r=0,29), and user involvement (r=0,26), 
the support of top management has, also, been underlined as 
a significant antecedent of ERP implementation success 
(r=0,26). Without any doubt, executives should demonstrate 
their belief on the implemented system, mostly by ensuring 
its funding and setting the example for its use. 

C. Moreover, the empirical data revealed that Business 
Process Reengineering (BPR) is a quite significant factor 
(r=0,35). This finding adds further support to the previous 
observations, arguing that BPR should be a priority for 
vendors, employees and executives. 

D. Additionally, organizational culture (with emphasis on 
knowledge-sharing) affects implementation (r=0,23). This 
factor cannot be easily enhanced prior or during the 
implementation period, since its development is, usually, a 
result of the unique history of the organisation. 

Finally, the relationship between ERP implementation 
success and organisational performance has been verified by 
the empirical data (r=0,34). Concerning the strength of that 
relationship (R2=26%, including direct and indirect effects), 
it should be noted that when examining complex 
phenomena, like organisational performance, even a 
relatively small predictive power seems to be satisfactory. 

VI. CONCLUSIONS 
The present study was motivated by specific gaps that 

were recognised in the relevant literature of the specific 
field. In order to cover these gaps, the present study used an 
extensive literature review and qualitative data (focus group 
sessions with managers of SMEs) in order to develop a 
conceptual framework that investigated the antecedents of 
ERP implementation success. Moreover, this framework 
was tested with the use of a newly-developed structured 
questionnaire (quantitative data) on a sample of Greek 
SEMs that have implemented and ERP system. 

That specific approach offered certain advantages: focus 
groups offered practical knowledge concerning the factors 
with the most significant impact on ERP implementation, 
while the quantitative research revealed which of these 
factors are actually significant. The contribution of the study 
lies on this enhanced approach. More specifically, it offers 
the necessary ground for comparison and replication. Its 
conceptual framework may be replicated from future 
studies, while other scientists may employ its twofold 
approach as a basis for their future empirical investigation. 

The proposed conceptual framework of the study included 
nine antecedents of ERP implementation success. These 
factors are perceived as Critical Success Factors (CSFs) for 
successful ERP implementation. Empirical data were 
analysed using the “Structural Equation Modeling” (SEM) 
technique, while the validity and the reliability of all 
research factors were evaluated with the use of enhanced 
statistical methods (EFA, CFA). 

According to the results of the statistical analysis, six of 
the antecedents included in the research model of the present 
study were found to have a direct (positive) effect on 
successful ERP implementation. Additionally, the predictive 
power of the proposed model was found to be very 
satisfactory. More specifically, the six antecedents can 
explain the variance of ERP successful implementation by 
72% (R2 = 0,72). On the other hand, three research factors 
(external pressure, project management, implemented 
modules) were not found to have an effect on the successful 
implementation of an ERP system. 

Therefore, it is concluded that when implementing an 
ERP system, organisations should focus on the following six 
factors: Top management support, Organizational culture, 
Vendor support, Training, User involvement, Business 
Process Reengineering. The present study argues that the 
enhancement of these Critical Success Factors should be 
conducted before, during and after ERP implementation. 
Partial focus will only limit their positive effect. 

In general, it is concluded that ERP implementation 
success is a result of intangible factors (organisational 
culture), people-related factors (vendor support, training, 
user involvement), and proper leadership (top management 
support). Moreover, reengineering, a more practical issue of 
implementation, is also a prerequisite for success. 

Previous studies conducted in other geographical regions 
of the European continent (e.g. Eastern and Central Europe) 
have found similar results. For example, Ziemba and Kolasa 
[61] found that top management support, user involvement 
and process management have an impact on information 
systems projects, while Bradley [62] concluded that the 
determinants of enterprise system adoption success are user 
involvement, user empowerment, system reliability and 
cooperation with the system supplier (vendor). 

The present study is somehow limited by the poor 
definition of its population. This limitation is inherent to all 
studies of the field, since a complete list of companies that 
have implemented an ERP system can not be found in most 
databases. Further research is suggested with larger samples 
that would, probably, offer more information and strengthen 
the results of the present study. Moreover, it would be 
interesting to examine more factors and gather primary data 
from all company personnel, so as to achieve a more 
complete view of the subject under investigation. 
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