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ABSTRACT

Enterprise Resource Planning (ERP) implementation is regarded as complex, cumbersome and costly, often
exceeds the initial estimated resources. ERP is designed to model and automate basic processes across the
organization over a centralized database sheet, or any type of tools that are used by organization. The
success of ERP system usage does not require the demolishing of the traditional ERP system models, but
instead re-platforming and hosting them. ERP application is often viewed as a strategic investment that can
provide significant competitive advantage with positive return thus contributing to the company’s revenue
and growth. Despite such strategic importance given to ERP, the implementation success to achieve the
desired goal has been viewed disappointing. Small and medium sized enterprises (SMEs) encountered
failures in the utilization of ERP. This paper presents the results of a study which identify the critical issues
involved in the utilization of ERP in SMEs in Middle East countries. Over 50 previous works were
critically reviewed to identify the main critical success factors (CSFs) for ERP usage in different industries
with the aim to propose a taxonomic framework that can depict and identify the main CSFs that have
impact on ERP usage success. The framework would help to improve the business outcome and help design
new strategies for ERP projects in SMEs.

Keyword: Taxonomy framework; Critical success factors; Enterprise resource planning; Small and
Medium Sized enterprises

1. INTRODUCTION adopt the systems. Over the last decade the uses of

ERP systems in SMEs is becoming common, as the

The use of computer technology is common to
improve the performance, productivity, portability,
and information flow throughout the organization.
Due to rapid development in technology and to
decrease the product lifecycle, every organization
need to have a stable and well organized
information system that can help improve the
quality of service, decision making and achieve the
target in the competitive market. To avail these
facilities many organizations started to move
towards Enterprise Resource Planning (ERP) which
is identified as the essential platform upon which
companies are building their competitive business
process upgrades [1, 2]. In the past, the utilization
of ERP systems has been attributed to large
organizations due to the nature of their business and
complexity [3]. The cost associated with
implementation of ERP systems and difficulties
found in achieving management expectations are
the most significant reasons that hinder SMEs to

technology is more established and prices come
down. This is evident by the fact that a growing
number of ERP vendors now focus primarily on
SMEs, and also by noting that many of the large
ERP vendors such as Oracle, SAP, IBM, and
recently Microsoft, are actively expanding their
business activities to the SME sector, as illustrated
by the continuous ERP market growth within SMEs
[4]. This growth is attributed to the fact that SMEs
have realized the advantages of entirely integrating
the information pertaining to all business processes
into one system.

Recent studies reported that enterprises are
finding difficulties to achieve the benefits expected
from the implementation of ERP systems. Farrokhi
and Pokoradi [5] estimate that 50% - 80% of ERP
implementations have failed, whereas al-Mashari, et
al. [6] report that 70% of the ERP implementations
do not achieve their estimated benefits. This
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suggests that the prospect of implementation of
integrated systems is a bleak picture of the future
within SMEs. Although SMEs have advantages
such as organizational simplicity, they usually face
major problems in shortage of resource and funds
[7]. In contrast, ERP use by SMEs in Middle East
region has received less attention from researchers
[8, 9]. This certainly represents a rich area for
additional research works [9], since as discussed the
above SMEs face a greater pressure in making
adoption decisions, getting training, or collecting
relevant information necessary to implement ERP
due to their inherent resource constraints [10].

Several approaches and methodologies of ERP
project implementation recognize a series of critical
factors that must be carefully considered to ensure
successful implementation of an ERP system
project. According to Ahmad and Cuenca [7] the
CSFs among the different stages would provide a
better approach for measuring the usage. SMEs will
be able to benefit from using ERP systems. In
essence, there are predominant critical factors
hypothesized to play a more overriding role in the
utilization of ERP project and, they should be
ongoing throughout all implementation levels.
These factors are top management commitment,
business case, change management, training, and
communication. The predominant factors are the
ones that will shape the overall project culture, and
subsequently the organizational culture as ERP is
far reaching in nature [11].

Benner and Tripsas [12] claim that the general
relational affect among business systems from
previous research may contribute to forming better
perspectives on the method that should be
conducted within different business contexts.
Ultimately, this study has summarized and
discussed the main CSFs that might have an impact
on ERP usage success and its association to the
overall performance of an organization. The study
concludes by proposing a taxonomic framework to
measure the success of ERP system usage, the
proposed framework and its association is
illustrated in the section 3.

2. DEFINITIONS OF CONCEPTS
2.1 Enterprise Resource Planning (ERP)

In the early 1990s, all the core business
functionalities suggested by ISs were gradually
combined into a single system, known as the ERP
system, which had consistent definitions, user
interfaces and one database [13]. ERP is a complex

software system that links together and automates
the basic processes of a business [14]. ERP
represents a better enterprise-wide technology
infrastructure [15]. The ERP vendors also patterned
their systems and incorporated business processes
such as CRM, SCM, and legacy systems into ERP
system according to several prominent companies.
Therefore, the vendors were able to assert that their
systems included “best practices”. Thus, an ERP
system can be described as a combination of
information systems that are composed of smaller
modules, have an extensive range of business
functions and are responsible for the processing of
transactions in a real time setting [16].

The advanced ERP hierarchy by Goni et al.[17]
offers a better explanation of the ERP where ERP
should be looked at from five different levels or
points of view: 1) an uncomplicated data
management system or large storehouse of
organizational information, 2) a set of modules all
linked to a central database, 3) a manufacturing
philosophy instead of a software program, 4) an
instrument for the communication of business
philosophy, and 5) a knowledge management
system. It is necessary to understand these
viewpoints if an ERP system is to be successfully
implemented.

2.2 Critical success factors

CSFs can be defined as: “The limited number of
areas in which results, if they are satisfactory, and
could ensure successful competitive performance
for the organization [18]. Hence, there is a strong
connection between CSFs and the mission and
strategic objectives of a business, whereby the latter
are directed at the aims and the targets, while the
former are directed at the most crucial areas, and
target mainly what is to be achieved and how an
organization is going to achieve it.

According to Leidecker and Bruno [19], CSFs
can be described as the settings, features and other
variables that “when  properly sustained,
maintained, or managed can have a significant
impact on the success of a firm competing in a
particular industry”. At the same time, indicated
that CSFs are commonly found around activities or
conditions that have the influence on profit, which
is the main determinant of the significance of a
factor. These factors are normally detected in major
commercial fields or fields where the transactions
involve large sums of money. The concept depends
on the type of industry concerned [19]. Although
the CSFs of, for example, a retail firm, might be
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different from those of a wholesaler in terms of the
industry, this does not mean that would not have
some¢ CSFs in common in terms of the
environment.

Bharathi and Parikh [20] unified theory on CSFs
for ERP adoption was established with five
decision parts namely Planning; Acquisition;
Implementation, Usage and Percolation; and
Extension within which a set of 39 CSFs were
identified. Using ideas from [18, 21] proposed the
CSFs method to help CEOs specify their own needs
for information about issues that were critical to the
organization so that systems could be developed to
meet those basics.

Different people have different ways of looking
at success. Management should pay constant
attention to a few major areas of activity in order to
ensure that the organization will be able to compete
successfully [22-24]. For instance, according to
Umble, et al. [25], “An ERP system
implementation is considered to be a success if it
achieves a substantial proportion of its potential
benefits”, particularly if it attains “the level of ROI
identified in the project approval phase”.

3. WORKS RELATED CSF OF ERP

Since CSFs are constantly changing with time, it
is expected that different researcher would come up
with different CSFs [24]. From review of the
literature on CSFs for the implementation of ERP
systems, it can be concluded that the support of top
management is vital at every phase of the
implementation process [26, 27]. The most
important CSF for the implementation phase is
change management. Therefore, organizational
CSFs are probably more important than technical
CSFs [26, 27]. This verifies the claim by Markus
and Tanis [28] that an ERP system implementation
is not merely an IT project.

The question that remains unanswered is: what
are the main critical factors for the successful
implementation of an ERP system? [2, 7]. There is
substantial literature covering ERP CSFs, but
research regarding ERP CSFs is its infancy [29].
According to He [30], the more CSFs an
organization has, the more chances it has of gaining
a sustainable competitive advantage [22]. It should
be noted that CSFs are more than just a set of
requirements or specifications. From 1999 onwards,
many IS researchers have frequently resorted to the

use of CSFs in their research into the
implementation of ERP systems, particularly since
ERP systems are unlike traditional systems in many
ways, such as in terms of scale, scope, complexity,
organizational changes, project costs, and the need
for business process re-engineering [31, 32].
Ahmad and Cuenca [7] argue that the identification
of CSFs is paramount for the implementation of
ERP systems. The study confirmed that the most
significant CSFs are project team skills,
experienced project manager, resources, data
analysis, cultural change, use of consultants,
management support, cooperation, evaluation
progress, and communication. Finney and Corbett
[33] assert that there are 13 factors identified as
critical for the ERP success. These are visioning
and planning, top management commitment and
support, communication plan, change management,
balanced team, data conversion and integrity,
project champion, managing cultural change,
implementation strategy and timeframe, BPR and
software configuration, consultant selection and
relationship, team composition and competence,
and training and job redesign.

Critical success factors for ERP are almost
entirely different in their nature [2]. This has an
implication on the CSFs required for ERP which
incorporates elements of CRM, SCM, and legacy
systems in its design. This is reflected in the
amount and type of training required to support end
users of ERP systems [34]. Koh et al. [29] has
highlighted that some ERP CSFs can be carried
forward to assist in delivering the benefits from
ERP systems, whilst ERP specific CSFs are also
required such as operational efficiency, partner
trust, relationship change management, extended
enterprise understanding, common partner goals,
similar partner priorities, collaborative partner
support, data standard consistency, partner culture
similarity, and efficient legacy enterprise system.
Dawson and Owens [35] claimed that there are
many differences between the CSFs that the authors
define. The differences may have occurred because
of the varying aims of the research and the research
methods. The various critical factors recognized by
them were top management support, planning,
training, data accuracy, user support, and
organizational culture. Brown and He [36]
contribute further by establishing the changing
dynamic between international and domestic
suppliers, the particular importance of training and
employee retention, and the role of context in
determining implementation factors.
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The following factors are identified as crucial for
a successful ERP implementation: top management
support, alignment, implementation team, role of
consultants, data accuracy, change management
programme, vendor support, product selection and
its quality, present IT legacy system present, and
business process reengineering. Upadhyay and Dan
[59] made an attempt to identify those factors to
ensure  positive  outcome  of  successful
implementation of the enterprise planning systems
on SMEs. The following issues are reflected
importance ~ for  ensuring  successful  of
implementation namely: clarity in goals and
objectives behind implementation, adequacy of user
training, competency in project implementation
team, acceptance of changes brought about by
implementation and adequate vendor support and
participation of external consultants. According to
al-Mashari et al. [6] success factors recognized as
critical are found at various implementation phases
levels like strategic, tactical and operational level.
Factors found critical at the top management are
such as support/commitment, benchmarking,
change management, communication, business
process reengineering, software configuration,
alignment,  consultation, software  package
selection, customization and role of project team.
Upadhyay et al. [64] identified issues that would
lead to the success of ERP implementation and
discuss that: support from top management; goals
and objectives; user knowledge; project champion;
project team competency; improve work efficiency;
scalability and scope and ERP are significant to the
endeavour. On other hand, according to Hailu and
Rahman [44], the CSFs for ERP implementation
are clear and compelling vision, top management
support, communication, change management,
implementation team, cultural factors and external
expertise. In the same way, Ngai et al. [45] and
Annamalai and Ramayah [31] identified the critical
factors influencing ERP implementation are
performance  measure, open and  honest
communication, and knowledge management. Ngai
et al. [45] also carried out a comprehensive review,
and many studies are based on their 18 categories
of CSFs. Nguyen [42] was of the opinion that
visioning and planning are closely related to the
successful implementation of ERP systems.

This study does not emphasize on CSFs that
appeared only once or twice in previous research
such as scalability, project time, troubleshooting,
and external expertise. Minor changes were made
to some of the factors name in this review. For
example, the term “executives” was replaced by

“top management”. Therefore, 26 CSFs have been
classified in four categories i.e. organization,
people, process, and technology as explained in
section 4. The following comprehensive table
shows the most frequently CSFs in previous study

and, summary of CSFs that influence ERP
implementation  success based on several
researches.

At this stage of the investigation, only the 10
most significant CSFs have been taken in
consideration, selective the eleven significant
factors, it is found that among the most influence,
significant CSFs and the most frequent CSFs from
literature review for ERP success. The CSFs
identified in the ERP literature survey were
classified in four categories, organizational,
process, people, and technology dimensions. Figure
1 is explained the categories of CSFs that influence
ERP usage success based on several researches

4. PROPOSED TAXONOMIC
FRAMEWORK OF ERP SUCCESS USAGE

An understanding of the relevant theory(s) is
fundamental in any research as it guides the
researcher in producing a logical opinion of the
relationship between several constructs when
seeking to develop a model. This study intends to
adapt and extend Wixom and Waston [65]
statistical model of data warehouse success model.
This study seeks to develop a taxonomic framework
of ERP success usage which identified five
interrelated variables for ERP success. These are
organizational dimension, process dimension,
technological dimension, people dimension, and
ERP success usage (refer to figure 1).

The CSFs constitute an important part of ERP
usage. Earlier taxonomies have provided dissimilar
classifications of CSFs. Holland and Light [66]
categorized ERP implementation CSFs into
“strategic and tactical”. While Esteves and Pastor
[55] classified CSFs into “organizational and
technological”. Some other researchers categorized
CSFs based on the “ERP project life cycle” [32,
57]. The factors will be involved in each stage of
ERP implementation life cycle. The model
proposed by Wixom and Watson categorized the
CSF into three major dimensions, namely:
organization, process, and technology. Hasibuan
and Dantes [40] also classified CSFs into three
attributes including either technical or non-
technical factors, namely: people, process &
organization, and technology attributes. Therefore,
there is a need to consolidate previous taxonomies
and present a holistic and comprehensive picture of
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CSFs for the ERP wusage projects. This study
extends Wixom and Watson [65] theory to
categorize the ERP usage CSFs into four main
factors of an ERP usage, i.e. organization, people,
process, and technology which is in line with
Hasibuan and Dantes [40]. This kind of
classification gives a chance to stakeholders (chief
executive officer, chief information officer, vendor,
etc.) of ERP project to highlight the area in which
problem may occur and evaluate ERP success
usage from four collective points of view.

A. Organizational
Factors

1. Clear vision

and planning P1, P2

In this study the top 10 factors critical for the
ERP success are such as clear vision and planning,
effective communication, top management support,
user involvement, team work and composition,
business process reengineering, training, change
management, IT infrastructure, and data quality and
integrity as shown in figure 1.

C. Process Factors

6. Business process
reengineering

2. Effective
communication

P3, P4, P5

B. People Factors

3. Top management
support

4. User involvement

5. Team work and
composition

%

7. Training
8. Change
management

ERP
Success Usage

P6, P7, P8

D. Technological
Factors

9.1T
infrastructure

P9, P10

10. Data quality
and integrity

Figure 1: Taxonomic Framework of ERP Success Usage

This paper highlights that some of these factors
are conjecture to play important role in the ERP
usage. The presented factors should be clear, visible
and understandable throughout the ERP usage
process. Therefore these factors are termed as
“predominant” and shown in figure 1.

A. Organizational Factors
1) Clear Vision and Planning

Planning and visioning is required during the
ERP and BI process of adoption. It is crucial to
obtain a clear business strategy and plan in order to
lead to the project direction. Also, it is required to
obtain a business model that is clear, informing the
strategy the organization would use after the phases
of implementation [45, 52]. Additionally, it has to
be defined as the organization's most significant
project and all decisions that are related to it have
to be achieved before hand from the entire
management team [67].

Proposition (P1): There is a positive relationship
between level of clear vision and planning and ERP
success usage

2)  Effective Communications

Clear and effective communication at every
different level within a company is required at the
start and in the process of the application of ERP
[68]. This communication is related to the formal
development of teams for ERP projects and
advertisements on progress and status of projects to
other people in the company. Esteves and Pastor
[55] have shown that communication that is
effective is one of the important factors that leads to
success, and impacts the overall acceptance of
technology in an environment where ERP is
applied.

Proposition (P2): There is a positive relationship
between level of effective communications and
ERP success usage
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B. People Factors
3) Top Management Support

Top management support is the support by top
managers or leaders, and also the engagement in
and sustaining of actions that help others arrive at
some set goal [69]. Schniederjans and Yadav [27]
have referred to it through various facets, some of
which are leadership involvement with the project,
company support and leadership commitment. Top
managers must have a leadership role that is driven
by a sufficient commitment towards the
organization.

Proposition (P3): There is a positive relationship
between level of top Management support and ERP
success usage

4)  User Involvement

User involvement refers to the psychological
state of the individual and is defined as the
importance and personal relevance of a system to a
user [51]. It is also defined as a user's participation
in the usage process. The users will be involved in
the stage of definition of the company’s ERP
system needs and also in the implementation of this
system.

Proposition (P4): There is a positive relationship
between level of user involvement and ERP success
usage

5) Teamwork and Composition

ERP projects commonly need a fixed mix of
teams for implementation. Both business and
technical capability have to exist in a team [70, 71].
Also, the people that make the decisions within the
project team must be capable of taking fast and
accurate decisions [58].

The literature on team composition and
teamwork suggests that it is important for
successful ERP usage. An ERP project involves all
of the functional departments in an enterprise. It
needs the cooperation of technical, business experts
and external consultants as well as the involvement
of end-users in different project phases [72, 73].
According to Bhatti [51] the ERP project team
comprises  of  functional  personnel  and
management, IT personnel and management, top
management, ERP vendor, parent company
employees, management consultants and the
hardware member. The success of ERP projects is
related to the knowledge, the skills, the abilities and

the experiences of the project team members but
externals should be used as true consultants and not
as long-term additions to internal staff [15].
External knowledge is often needed to facilitate
successful implementation with the new technology
[74].

Proposition (P5): There is a positive relationship
between level of teamwork and composition and
ERP success usage

C. Process Factors
6) Business Process Reengineering

Business process reengineering is recommended
to be done in the process of ERP usage, in order to
gain a competitive advantage for the company. It
depends on the maturity level of organization,
budget, and time available [40].

Proposition (P6): There is a positive relationship
between level of business process reengineering
and ERP success usage

7) Training

Training is a significant and crucial success
factor. ERP usage needs knowledge to allow
individuals to provide solutions to various issues
within the model. If the employees do not have the
knowledge of the way the model functions, the
employees would consequently create their own
processes with the use of those components of the
model that they are capable of modifying. The user
training may have up to 42.20% part in the
determination of the overall success of an ERP
usage. It is ultimately critical for the overall ERP
adoption success. Since users have knowledge and
comprehend the concepts of the newly
implemented model sooner, the employees will
obtain an overall positive attitude; their level of
resistance to the new model will be greatly
decreased; and training could be easily accepted.
Additionally, the involvement of users is of help in
the analysis of ERP configuration, in the data
conversion process, and also in the testing of the
model [33, 75, 76].

Proposition (P7): There is a positive relationship
between level of training and ERP success usage

8) Change Management
Change management is one of the most

commonly accepted CSFs. Applying an ERP model
also means that the company encounters several
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changes. Change management is a technique or
strategy to properly manage the transformation
from the use of older models to the use of new
models suitably. In the use of ERP, this aspect
refers to the requirement for an organization and its
corresponding employees to be ready for various
kinds of changes. Particularly, an organization must
formally create as early as possible a change
management programme in order to handle the
complicated problems in an organization, such as
employee’s resistance, redundancies and confusion,
and also errors that occur because of the newly
implemented model [52].

Proposition (P8): There is a positive relationship
between level of change management and ERP
success usage

D. Technological Factors
9) Data Quality and Integrity

Accuracy of data is critically needed in order for
an ERP model to correctly function [25]. An
important need for the ERP system effectiveness is
accurate data being readily available quickly [77].

Hence, corporate data may only be entirely
combined and facilitated for more business worth
as soon as the both the quality and integrity of the
system are assured.

A great deal of hard work is input into obtaining
the data correctly the first time, however, there is
no sufficient time spent adjusting the data
governance processes to make sure the quality of
the data is sustained.

Proposition (P9): There is a positive relationship
between level of data quality and integrity and ERP
success usage

10) IT Infrastructure

IT infrastructure, or layout, is assumed to be a
significant factor for the success of a business
project [78]. The hardware must ensure for properly
storing large volumes of data and its processes.
Besides, the existing networks must be reliable,
secure and fast. When those needs are satisfied, it
would be of great benefit to the implementation
phase and also the usage and maintenance phase
[42].

Jarrar et al. [47] and al-Mashari, et al. [6] argues
that sufficient IT infrastructure, networking and
hardware are crucial for the success of an ERP

system. ERP facilitation comes with a complicated
transformation from business processes and legacy
information systems to a combined IT
infrastructure and standard business process in the
entire organization Bhatti [51]. The selection of
hardware is decided by the organization’s choice of
an ERP software system. The vendor of the ERP
software validates which hardware (and hardware
configurations) has to be implemented to run the
ERP system. The IT Infrastructure factor has been
assumed to be critical by both practitioners and
academic researchers Bhatti [51].

Proposition (P10): There is a positive
relationship between level of IT Infrastructure and
ERP success usage

5. DISCCUSSION AND CONCLUSION

This paper makes a significant contribution to
this area of research because the creation of a
taxonomy can help to organize knowledge in
relation to a topic. A taxonomy would help
researchers by making their search easier as CSFs
will be assigned to categories and the relationships
between those categories will be defined.

Identifying CSFs leading to the success or the
failure of ERP systems is of increasing importance
[79]. From a practical point of view, understanding
CSFs is a key for successful usage of a ERP
system. Further research is being carried out to
study in which stage each CSFs might have its
critical role and their impact as overall. It is
anticipated that the holistic view of the
interrelationship of CSFs among the different
stages of the implementation would provide a better
approach of identifying CSFs for measuring the
utilization of ERP. SMEs in Middle East region
will be able to benefit from ERP usage systems.
The ERP vendors are now trying to extend their
market to companies in Middle East countries,
SMEs. A believed that, those conducting research
on SMEs might compile a different set of CSFs to
those conducting research on large organization.
Therefore, it would also be valuable to prepare a
taxonomy based framework on CSFs relating to
ERP projects in SMEs.

This paper reviewed past related works, which
investigate CSFs in the ERP usage projects.
Emphasizing on critical factors and the importance
for ERP projects success. The identified CSFs,
were classified into four dimensions namely
organizational, people, process, and technological
factors, critical and dependent based on their
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interaction level among the CSFs. These CSFs
cannot be applied to ERP systems without giving
careful consideration to the relevant contextual
issues. Therefore, the individual evaluation of each
CSF involved in the implementation process is
crucial to reduce the number of difficulties
encountered in the past and maximize the benefits
from the utilization of ERP systems.

This paper add to the body of knowledge by
identifying the CSFs that impact on ERP system
usage. The new proposed model extends the current
theory by identify and classify of various CSFs into
(organizational, people, process, technological)
factors. These classification would help researchers
by making their search easier as CSFs will be
assigned to categories and the relationships
between those categories will be defined. The result
of this work highlights those CSFs that need to be
addressed, and it also points out those that are not
so critical. Hence, it focuses attention on those
important areas that might otherwise be neglected
or taken for granted but are significant for the
success usage.

This research also has practical contribution
whereby SMEs would be better able to identify
those CSFs that enhance the likelihood of success.
Those CSFs should give attention to ensure
receiving continuous management scrutiny. Also
this finding could assist senior management by
optimizing their scarce resources on those key areas
that would improve the utilization process.
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