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Abstract. The aim of our study was to gain insight into the research field of
critical success factors (CSF) of enterprise resource planning (ERP) system
implementation projects. Therefore, we conducted two literature reviews, more
specifically systematic reviews of relevant articles in five different databases and
among several international conference proceedings. Ultimately, we identified
320 relevant papers (144 single or multiple case studies, 118 surveys, and 58
literature reviews or articles from which CSFs can be derived). From these
existing studies, we discovered 31 different CSFs for ERP system implemen-
tation projects. The top three factors identified are Top management support and
involvement, Project management, and User training. However, most of the
relevant papers focus on large enterprises. Only 37 papers explicitly focus on
smaller and medium-sized enterprises (SMEs), which is clearly a research gap in
this field.
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1 Motivation

Today’s enterprises are faced with the globalization of markets and fast changes in the
economy. In order to be able to cope with these conditions, the use of information and
communication systems as well as technology is almost mandatory. Specifically, the
adoption of enterprise resource planning (ERP) systems as standardized systems that
encompass the activities of whole enterprises has become an important factor in today’s
business [1]. Therefore, during the last decades, the segment of ERP systems was one
of the fastest growing segments in the software market, and these systems are one of
the most important developments in information technology. The demand for ERP
applications arises from several sources, for example, competitive pressures to become
a low-cost producer, expectations of revenue growth, and the desire to re-engineer the
business to respond to market challenges. There are several benefits of a properly
selected and implemented ERP system such as considerable reductions in inventory
costs, raw material costs, lead time for customers, production time, and production
costs [2].
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Due to the saturation of ERP markets targeting large-scaled enterprises, ERP
system manufacturers today are also concentrating on the growing market of small and
medium-sized enterprises (SMEs) [3, 4]. This has resulted in a highly fragmented ERP
market and a great diffusion of ERP systems throughout enterprises of nearly every
industry and every size [5-7].

Due to the strong demand and the high fragmentation of the market, there are many
ERP systems with different technologies and philosophies available on the market. This
multitude of software manufacturers, vendors, and systems implies that enterprises that
use or want to use ERP systems must strive to find the “right” software as well as to be
aware of the factors that influence the success of the implementation project. The
implementation of an information system (e.g., an ERP system) is a complex and time-
consuming project during which companies face great opportunities, but at the same
time face enormous risks. To take advantage of the potential, rather than getting caught
by the risks of these implementation projects, it is essential to the study / to focus on
those factors that support a successful implementation of an information system [8, 9].
If aware of these factors, a company can positively influence the success of the
implementation project and effectively minimize the project’s risks [8]. Recalling these
so-called critical success factors (CSFs) is of high importance whenever a new system
is to be adopted and implemented or whenever a running system needs to be upgraded
or replaced. Errors during the selection, implementation, or maintenance of ERP sys-
tems; wrong implementation approaches; or ERP systems that do not fit the require-
ments of the enterprise can all cause financial disadvantages or disasters, perhaps even
leading to insolvency. Several examples of such negative scenarios can be found in the
literature (e.g., [10, 11]). SMEs especially must be aware of the CSFs since they lack
the financial, material, and personnel resources of larger companies [12]. Thus, they are
under greater pressure to implement and run ERP systems without failure and as
smoothly as possible.

In order to identify the factors that affect the success or failure of ERP system
implementation projects, several case studies, surveys, and literature reviews have
already been conducted by different researchers (e.g., [13—15]). Most of these literature
reviews cannot be reproduced, because descriptions of the review methods and pro-
cedures are lacking. Thus, some researchers clearly point out the drawbacks of the
current literature review articles. Specifically, critics note the lack of methodological
rigor [16]. Therefore, in order to update the existing reviews by including current ERP
literature, we conducted two literature reviews (the first one in 2010, the second one in
2013). More specifically, these were two systematic reviews of articles from five
different databases and from several international conference proceedings. The CSFs
reported in this paper were derived from 320 papers identified as relevant, and the
frequency of the occurrence of each CSF was counted. The aggregated results of these
reviews will be presented in this paper. Additionally, we will focus on CSFs specifi-
cally for SMEs within the identified papers.

Therefore, the paper is structured as follows. The next section presents a short
overview of our data collection methodology in order to make our review reproducible.
Afterwards, in section 3 the critical success factors that were focused on during the
review will be explained in detail. The fourth section deals with the results of the
literature review. We will point out which factors are the most important and which
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factors seem to have little influence on ERP project success. Finally, the paper con-
cludes with a summary of the results as well as a critical acclaim of the conducted
literature review.

2 Data Collection Methodology — Literature Review

The literature review to identify the CSFs was performed in several steps similar to the
approach suggested by Webster & Watson [17]. In general, it was a database-driven
review with an additional search in the proceedings of several IS conferences. To make
our review reproducible, we listed tables with the databases and search terms in the
Appendix (see Tables 4 and 5).

Here, we conducted two separate literature reviews according to the same search
procedure and steps. The first one was done in the mid-2010 (see also [5, 18]). Since
we identified 20 papers or more published each year it is essential for us to update this
review every two or three years. Therefore, we conducted the second review in the
mid-2013.
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Fig. 1. Progress of the literature review from 2010
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Fig. 2. Progress of the literature review from 2013

The steps of our review procedure are presented in the following paragraphs. An
overview is given in Fig. 1 and Fig. 2 with regard to the numbers of papers identified or
remaining during/after each step. With each step, the number of papers was reduced
according to the assembly of different criteria.

Step 1: The first step was to define the sources for the literature review. Therefore,
several databases and conference proceedings were identified (see Appendix - Table 4).
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Step 2: Within this step, we had to define the search terms for the database-driven
review. Keywords selected for this search were mostly derived from the keywords
supplied and used by the authors of some of the relevant articles identified in a pre-
liminary literature review. The search terms that we used are listed in Table 5. Since the
WISO database also provides German papers, we additionally used the German
translation of most of the search terms. For the conference papers, only inappropriate
search fields were provided. Hence, we decided to review the abstracts and titles of the
papers in this step manually.

Step 3: During step 3 we performed the initial search according to step 1 and step 2
and then eliminated duplicates.

e Review 1: The initial search provided 5,429 papers from the databases. After
eliminating the duplicates, 3,419 articles remained. From the conference search, 79
papers remained. Altogether, 3,498 papers were identified during the initial search
step.

e Review 2: During the initial search step, 4,529 articles were found. After deleting
the duplicates (step 3a) and deleting double entries resulting from papers from
review 1 (step 3b), 2,797 papers remained. From the conferences, 48 papers
remained. Therefore, altogether a total of 2,845 papers were found during these
steps.

Step 4: Step 4 included the identification of irrelevant papers. During the initial
search, we did not apply any restrictions. The search was not limited to the research
field of IS; therefore, papers from other research fields were included in the results, too.
Thus, these papers had to be excluded. This was done by reviewing the abstracts of the
papers and if necessary by examining the paper content.

e Review 1: Of the papers, 427 stemming from the database search and all 79 con-
ference papers remained. Altogether, this review yielded 506 papers potentially
relevant to the field of CSFs for ERP system implementations (see Fig. 1).

e Review 2: Here, 403 papers resulting from the databases and all conference papers
remained as potentially relevant. Altogether, 451 had to be read in depth according
to step 5 (see Fig. 2).

Step 5: The fifth and final step consisted of a detailed analysis of the remaining 506
and 451 papers and the identification of the CSFs. Therefore, the content of all papers
was reviewed in depth for the purpose of categorization of the identified success
factors. Emphasis was placed not only on the wording of these factors but on their
meaning. Following this step, 185 relevant papers that suggested, discussed or men-
tioned CSFs remained from review 1 and 146 articles remained from review 2.

Step 6: Additionally, while conducting review 2, we added a sixth step. Within this
step, we cross-checked papers from the same authors or with similar author compo-
sition from review 1 and review 2 regarding their content (despite the duplicates check
of steps 3a and 3b). Since often papers which are published at conferences are sub-
sequently published as extended versions in journals, these papers should not be
counted twice within the reviews. We identified eleven papers which were such
extended journal versions. So these relevant papers were deleted, too. This led to a final
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sum of 320 relevant papers. The results of the analysis of these papers that mentioned
CSFs are described in the following sections.

3 Ciritical Success Factors of ERP Implementation Success

A critical success factor for ERP projects is defined according to Finney and Corbett
[14] as reference to any condition or element that was seen necessary in order for the
ERP implementation to be successful. The goal of the performed literature review is to
gain an in-depth understanding of the different CSFs already identified by other
researchers. The identified papers consist of papers that present single or multiple case
studies, conducted surveys, literature reviews or articles where CSFs are derived from
chosen literature. Within these papers, the following 31 CSFs were identified:

+ Available resources (e.g., budget and + Knowledge management
employees)
+ Balanced project team * Monitoring and performance
measurement
* Business process reengineering * Organizational culture
+ Change management * Organizational fit of the ERP system
* Clear goals and objectives (e.g., vision and + Organizational structure
business plan)
+ Communication + Project champion
» Company’s strategy/strategy fit * Project team leadership/empowered
decision makers
+ Data accuracy (e.g., data analysis and + Project management
conversion)
» Environment (e.g., national culture and » Skills, knowledge, and expertise
language)
» ERP system acceptance/resistance + Top management support and
involvement
» ERP system configuration + Troubleshooting
* ERP system tests + Use of a steering committee
+ External consultants » User training
+ Interdepartmental cooperation + Vendor relationship and support
* Involvement of end-users and stakeholders * Vendor’s tools and implementation
methods

* IT structure and legacy systems

Available Resources (e.g., budget, employees, etc.): ERP implementation projects
require a lot of resources such as money, time and employees. These requirements need
to be determined early in the project or even before the project starts [19]. It is very
difficult to secure resource commitment in advance [20] to ensure the success of the
implementation project. An appropriate budget is the basis for a solid execution of
projects. If the budget allocated is too small other success factors can be affected
negatively [21].
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Balanced Project Team: In general, a project team consists of at least two persons
working together for a common goal whereby each team member has defined
responsibilities and functions [22]. The characteristics of the team members should
complement each other, on their experience, their knowledge as well as their soft skills
[23]. For an ERP implementation it is important to have a solid, core implementation
team that is comprised of the organization’s best and brightest individuals [14]. These
team members should be assigned to the project on a fulltime basis. Only then they can
fully concentrate on the project and are not disturbed or distracted with their daily
business [24].

Business Process Reengineering: Business process reengineering (BPR) is a crucial
project phase in ERP projects although it often leads to delays in ERP implementations
[25]. During ERP projects companies have to review their business processes and
explore new ways of doing things relatively to the best practices embedded in the ERP
system. The deeper and more detailed this review is, the better the outcome of the BPR
will be [26, 27]. Changing activities and workflows in business processes before,
during or after the ERP implementation may lead to a different and maybe minimized
level of ERP system configuration [19]. It is advisable to minimize the extent of the
ERP system modification. This reduces errors and the company can more easily take
advantage of newer versions and releases. Therefore, the project team or the top
management should decide to what extent the company has to change their business
processes to fit the ERP system [28].

Change Management: Change management involves early participation of all persons
affected by a change process in order to reduce resistance against these changes. An
important component is adequate training especially of the IT-department as well as an
early communication of the changes to provide employees with an opportunity to react
[29]. Change management strategies are responsible for handling the enterprise-wide
cultural and structural changes. Therefore, it is necessary to train and educate the
employees in various ways. Thereby, change management not only aims towards
preventing rejection and supporting acceptance. Moreover, its goal is making
employees understand and want the changes. Integrating the employees early in the
planning and implementation process is important to achieve this understanding. Also,
during the user training sessions a support team should be available in order to clarify
and answer questions regarding the new processes and function. Furthermore, an
additional evaluation with the end users should be accomplished after the “go live” to
uncover problems and to avoid discords [30].

Clear Goals and Objectives (e.g., vision, business plan, etc.): Clear goals and
objectives are seen as CSF by many researchers (e.g., [2, 13, 31]). This requires for-
mulating a business vision, calculating a business case, identifying and communicating
clear goals and objectives regarding the ERP implementation, and providing a clear link
between business goals and the company’s IS strategy [14, 32]. This is needed to steer the
direction of the project throughout the whole ERP implementation. Therefore, a good
business plan that outlines proposed strategic and tangible benefits includes resources,
calculates costs and risks as well as specifies a clear timeline that is critical to an ERP
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project. These instruments can be very helpful to maintain the focus on project benefits
and outcomes [30].

Communication: The CSF communication is one of the most difficult and most
challenging tasks during the implementation of an ERP system. The existence of a clear
concept addressing communication, which contains a communication strategy as well
as the respective communication channels and methods, is very important. This
strategy should match with the goals and requirements of the ERP project and should
enable open and free communication by providing an adequate communication plat-
form [32]. Expectations at every level need to be communicated [30]. The commu-
nication between the management, the project team and the employees should be clear
on a regular basis. Detailed information about the project status, achieved results or
decisions made by the management is as essential as the direct discussion, for example,
of fears and conflicts.

Company’s Strategy / Strategy Fit: To ensure the success of an ERP implementation,
the changes caused by the ERP system have to be linked with the company’s longtime
strategic goals. The ERP system should support this strategy or even be one of the
important factors for the strategy’s success. The implementation project as part of the
enterprise-wide strategy (e.g., the implementation as a method of strategic goal
achievement) is mandatory [33].

Data Accuracy (e.g., data analysis and conversion): A fundamental requirement for
the effectiveness and the success of ERP systems is the availability of accurate data.
Problems concerning data can cause heavy implementation delays. Therefore, the
management of data migration represents a critical factor throughout the whole
implementation [2, 34]. Identifying which data has to be loaded into the system and
which is extraneous as well as converting all disparate data structures into a single,
consistent format is an important challenge. The conversion process is often under-
estimated. In addition, interfaces with other internal and external systems (between
departments such as accounting and production, data warehouses, etc.) have to be
considered, too [2].

Environment (e.g., national culture, language, etc.): The effects and the relevance of
national cultures to the ERP implementation are pointed out in several studies (e.g.,
[35, 36]). Basic values, beliefs and norms in different countries are factors that influ-
ence the organizational culture, and in turn, affect the practices of professional activities
including ERP implementation [35]. Cultural differences can cause problems during an
ERP project such as different beliefs in providing access to information, miscommu-
nication due to language difficulties or problems in reengineering organizational pro-
cesses [37].

ERP System Acceptance / Resistance: Every person and department should be
responsible and accountable for the whole ERP system and the key users from different
departments have to be committed to the implementation project on a fulltime basis
[38]. Therefore, a lack of user and stakeholder inputs and acceptance may reduce the
chance of a successful implementation [39]. In case employees are not psychologically
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ready for change and do not accept the new ERP system, their attitudes and behaviors
will hinder them from working and resolving conflicts with consultants, as well as from
acquiring the necessary ERP knowledge [40]. Accordingly, a higher user and stake-
holder support should positively affect the communication and conflict resolution in the
ERP consulting process [41].

ERP System Configuration: Since the initial ERP system version is based on best
practices, a configuration or adaption of the system according to business processes is
necessary in every ERP implementation project. Hence, as far as possible, the company
should try to adopt the processes and options built into the ERP, rather than seek to
modify the ERP [13]. Following Hong & Kim [42], the more strongly the original ERP
software is modified (e.g., even beyond the “normal” configuration) the smaller the
chance is for a successful implementation project. Hence, a good business vision is
helpful because it reduces the effort of capturing the functionality of the ERP business
model and therefore minimizes the effort needed for the configuration [13]. Again,
extensive system modifications will not only cause implementation problems, but also
harm system maintenance. Therefore, fewer adjustments reduce the effort of integrating
new versions, releases or updates [30].

ERP System Tests: In ERP implementation, “go live” on the system without adequate
and planned system testing may lead to an organizational disaster. Tests and validation
of an ERP system is necessary to ensure that the system works technically correct and
that the business process configurations were done in the right way [43]. Therefore
testing and simulation exercises for both, the whole system and separate parts / func-
tions, have to be performed during and in the final stages of the implementation process
[14, 32].

External Consultants: The use of external consultants depends on the internal know-
how and experience at the moment of the project initiation [13]. Many organizations
use consultants to facilitate the implementation process. Consultants are experienced in
specific industries, have comprehensive knowledge about certain modules and may be
better able to determine what will work best for a given company [44]. Consultants are
often involved in all stages of the implementation: performing requirements analysis,
recommending a suitable solution and managing the implementation [2]. Therefore, it
is necessary to determine the number of consultants, how and when to use them as well
as their responsibilities within the implementation project [13].

Interdepartmental Cooperation: To successfully implement an ERP system it is
necessary that all departments cooperate at the same level of intensity and engagement
since an ERP system affects all business units and business processes across functional
and departmental boundaries. This requires the sharing of common goals instead of
emphasizing individual pursuits. Also, to share information within a company and
between different companies requires cooperation between partners, employees, man-
agers and corporations based on trust and the willingness to cooperate. Issues such as
prestige, job security and control feelings or departmental politics are also involved and
have to be considered and managed [2, 45].
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Involvement of End-Users and Stakeholders: This factor is one of the most
frequently cited CSFs [46]. Users and stakeholders must perceive the system as being
important and necessary to their work [47]. Therefore, end-user involvement and
participation during the ERP project and the involvement of all stakeholders that are
affected by the ERP implementation is mandatory and will result in a better fit of user
requirements achieving better system quality, use and acceptance [13]. It is important
to get users and stakeholders involved during the system implementation and to make
use of their knowledge in areas where the project team lacks expertise and knowledge
[26]. According to Ghosh [48], this involvement in the project, from start to finish, is
just as crucial as the involvement of top management.

IT Structure and Legacy Systems: It is critical to assess the IT readiness of the
company including the IT architecture and skills of the employees [2, 14]. If necessary,
infrastructure might need to be upgraded or changed considering the requirements of
the ERP system [49, 50]. Also, the current legacy systems need attention. It is
important that an organization approaches the transition of a legacy system carefully
and develops a comprehensive plan. Within ERP projects, the existing legacy systems
have to be exactly reviewed, defined and evaluated to encounter possible problems and
hindrances during the ERP implementation [31, 32, 51].

Knowledge Management: Knowledge management during ERP implementation
projects is an important factor. Sharing knowledge is somewhat unique since ERP
projects redefine jobs and blur traditional intra-organizational boundaries [52]. It is
crucial to exchange knowledge and problems within the organization. Employees
possess a base of knowledge that is indispensable to the company [26]. During ERP
implementation knowledge must be shared among departments and functional and
divisional boundaries [53]. Thus, a knowledge management process has to be estab-
lished to ensure that information will be correctly exchanged within the project team
and with all other involved people of the ERP project (e.g., external consultants or
employees of the ERP vendor). In addition, the organization must ensure the transfer of
as much knowledge as possible from consultants or ERP vendors in order to be able to
use the new ERP system autonomously [26].

Monitoring and Performance Measurement: In the context of project management
mechanisms for performance measurement have to be established. Measuring and
evaluating performance is a critical factor for ensuring the success of any business
organization [32]. Constant measurement and monitoring of the progress enables early
discovery of errors and gaps as well as their removal or correction [29].

Organizational Culture: Organizational culture is embedded within the national
culture and therefore it is a critical factor affecting ERP system implementation. Every
company has its own, unique organizational culture, which may or may not be strong
and enduring, and which may be reflected in either openness for changes or the
opposite [38]. An organization that implements an ERP system has to change its
business processes to achieve a better fit with the ERP best-practice processes. These
changes both impact the organization’s culture and are constrained by it [35, 38]. Some
researchers argue that a successful technological innovation requires that either the
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technology be designed to fit the organization’s current structure and culture or that the
organization’s structure and culture has to be redesigned and changed to fit the new
technology [54, 55].

Organizational Fit of the ERP System: The fact that the organizational fit of an ERP
system should be examined and considered comprehensively before its implementation
sounds logical. Nevertheless, ERP vendors tend to set up blind confidence in their ERP
package even if it is obvious that the organizational fit is low. Hong & Kim [42]
empirically examined to what extent the implementation success of an ERP system
depends on the fit between company and ERP system and found out that the adaptation
and configuration effort negatively correlates with the implementation success.
Therefore, it is essential to select an ERP system carefully by considering its specific
organizational fit such as company size or industry sector. Thus, the right ERP system
selection is an important factor to ensure the fit between the company and the ERP
system.

Organizational Structure: Organizational structure is a determining factor concerning
ERP system implementations. Since ERP systems are designed according to the
principle of “best practice,” they aim towards a fit for the greatest possible number of
companies. Therefore, the configuration becomes essential to map the functions of the
systems with the structure of the company [56]. So, the company’s structure should
enable the implementation and use of ERP systems as well as other IT systems.
Nevertheless, BPR can also become mandatory, since not all of the company’s
structure can be mapped with the ERP system and so the structure has to be adapted.
Many organizations underestimate the lack of alignment between the ERP system and
their organizational structure, and thus the effort required for system configuration or
BPR during the implementation [26].

Project Champion: A project champion can be seen as an imperturbable advocate of
the respective ERP implementation project — necessary in order to enable better and
faster agreements within the project and to oversee the entire processes and the whole
project life cycle. The main tasks of the project champion are to be the first contact
person for any issues concerning the ERP project and to ensure the project progress
within the enterprise. Therefore with having a project champion resistances and con-
flicts can be solved promptly and in a slighter manner as he also serves as a mediator
[30]. In many ERP implementations the leader of the ERP project takes the position of
project champion, but this is not the only solution. Also some other member of the
senior management, who is not a direct project team member, can act as project
champion, too.

Project Leadership / Empowered Decision Makers: The project leader should be a
strong and charismatic person with experience in project management and expertise in
directing employees. He has to manage the project according to the project plan and
react on problems that can arise during an ERP implementation. Therefore, the pro-
ject leader can take the role as project champion as well. In general, project team
leaders have to be empowered to make quick decisions, which reduce delays during
implementation. This is important since even small delays can heavily impact such a
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long-term project like ERP implementations [13]. With empowered decision makers
and a strong project leadership, effective timing with respect to the implementation is
enhanced [14, 24, 57].

Project Management: Project management refers to the ongoing management of the
implementation plan [14]. The implementation of an ERP system is a unique procedure
that requires an enterprise-wide project management. Therefore, it involves the plan-
ning stages, the allocating of responsibilities, the definition of milestones and critical
paths, training and human resource planning, and the determination of measures of
success [29, 31]. This enables a better organized approach to decision making and it
guarantees that these are made by the most suitable company members. Furthermore, a
continuous project management makes it possible to focus on the important aspects of
the ERP implementation and ensures timeliness and that schedules are met [29]. Within
project management, a comprehensive documentation of the tasks, responsibilities and
goals is indispensable for the success of ERP implementations [58].

Skills, Knowledge and Expertise: The existing knowledge and the experiences of the
companies’ employees play a central role while implementing an ERP system. Better
knowledge, experience and education as well as personal skills can improve the ERP
project’s accomplishment and enable an easier handling of the implementation. This
factor is often influenced and affected by the companies’ strategy as well as by the
financial budget. The acceptance of and the readiness for changes is substantially
higher in enterprises, where a philosophy of constant improvement and knowledge
enhancement prevails [21].

Top Management Support and Involvement: Top management support and
involvement is one of the most important success factors for an ERP implementation
[21]. A committed leadership at the top management level is the basis for the con-
tinuous accomplishment of every project [14]. Thus, innovations, in particular new
technologies, are better accepted by employees if they are promoted by top manage-
ment. Before the project starts, top management has to identify the peculiarities and
challenges of the planned ERP implementation. Since many decisions that have to be
made during the project affect the whole enterprise, they will need the acceptance and
the commitment of the senior managers and often can only be made by them [59].
Commitment of top management is important in order to allocate necessary resources,
to make quick and effective decisions, solve conflicts that need enterprise-wide
acceptance and to reach and support a co-operation of all different departments [32].

Troubleshooting: Troubleshooting is essential and starts at the shakedown phase. This
factor is related to the problem and risk areas of ERP projects [13, 30]. Quick
responses, patience, perseverance and problem solving capabilities are important dur-
ing an ERP system implementation [28]. There should be an implementation plan that
includes various troubleshooting mechanisms. Two important critical “moments” are
the migration of old data as well as the “go live” [13].

Use of a Steering Committee: To make ERP projects succeed, it is necessary to form a
steering committee. A steering committee enables the senior management to directly
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monitor the project team’s decision making, thereby ensuring adequate control
mechanisms. Therefore, this committee should consist of members of the senior
management (from different departments or corporate functions), representatives from
the project management and end users (as well as from different departments). Such a
composition will guarantee appropriate involvement across the whole company [2, 60].

User Training: Often, missing or lacking end user training is a reason for the failure
during the implementation of new software. The main goal of end user training is to
provide an effective understanding of the new business processes and applications as
well as the new workflows that result from the ERP implementation. Therefore, it is
important to set up a suitable plan for the training and education of the employees [32].
Furthermore, during such an extensive project it has to be determined which employee
fits best for which position or for which application of the new software. This depends
strongly on his/her knowledge already acquired and/or for which employee additional
training courses are necessary [61].

Vendor Relationship and Support: ERP systems may be a lifelong commitment for
many companies. There will always be new modules and versions to install, bug fixes
to be rolled out and changes to achieve a better fit between business and system.
Therefore, good vendor support (technical assistance, emergency maintenance and
updates) is an important factor. Accordingly, the relationship/partnership with the
vendor is vitally important to successful ERP projects. This relationship should be
strategic in nature with the ERP provider enhancing an organization’s competitiveness
and efficiency [2, 62].

Vendor’s Tools and Implementation Methods: Implementation technologies, pro-
grams and methods provided by the vendors can significantly reduce the cost and time
of deploying ERP systems [2]. Depending on the chosen implementation and roll-out
method (e.g., big bang strategy, satellite strategy, etc.) there are advantages and risks
that have to be considered. Also, not every strategy is applicable in every ERP project
or company. Hence, the choice has to be made carefully. An additional goal of
implementation tools is the knowledge transfer of using the software, understanding the
business processes within the organization and recognizing industry best practices [2].

4 Literature Review — Results

As stated above, 320 papers (single- or multiple-case studies, surveys, literature
reviews, etc.) were identified that referred to critical success factors of ERP imple-
mentation projects. These papers were reviewed again in-depth in order to determine
the different concepts of CSFs. Overall, 31 factors (as described above) were identified.
In most previous literature reviews, the CSFs were grouped more coarsely so that a
lower number of CSFs was used (e.g., [2, 14, 30]). The grouping was not done within
our review. With 31 factors, we used a larger number than earlier researchers had
because we expected the resulting distribution to be more insightful. If wider defini-
tions of some CSFs might be needed later on, a further aggregation is still possible.
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ACADEMIC SOURCE COMPLETE

57

SME

ID (YEAR| FORMS OF NUMBER OF ERP SYSTEM BALANCED PROJECT EXTERNAL USER
DATA COMPANIES & | CONFIGURATION | PROJECT TEAM [ MANAGEMENT | CONSULTANTS | TRAINING
COLLECTION | COMPANY SIZE
1936. | 2008 |Literature-based, |91 responses from X X X
survey companies which
have implemented
ERP systems
1685. | 2008 | Literature-based, |281 responses X X X X
survey
1777. | 2003 |Literature review, |54 responses from X X
survey CIOs of companies
which have
implemented ERP
systems
1733. | 2007 |CSFs derived 48 Mexican X X X X
from literature and | companies
proven by field
studies / survey
1785. | 2004 | Case studies 5 large companies X X X
1659. | 1999 |Literature review |8 large companies X X
& case studies
1977. | 2008 |Survey 130 responses, X X

Fig. 3. Snapshot of the CSF results

Table 1. Paper distribution

Year Papers Year Papers
2013 30 2005 15
2012 31 2004 20
2011 39 2003 11
2010 37 2002 11
2009 42 2001 5
2008 22 2000 5
2007 24 1999 3
2006 24 1998 1

After identifying the relevant papers as well as the factors stated within them, we
developed a table to match the factors with the papers for the analysis. Figure 3 shows a
snapshot of this CSF table. As it is shown for each paper the CSFs were captured as
well as the year, the type of data collection used within, and additionally the number
and size of companies from which the CSFs were derived.

All 320 papers were published between the years 1998 and 2013. Table 1 shows the
distribution of the articles per year. Most of the papers were published between 2013
and 2006. Since 2004, around 20 papers were published each year. Since 2009 around
30 papers were published each year or even more papers were published about CSFs.
Therefore, it can be argued that a review every two or three years is reasonable in order
to update the results of previous literature reviews, especially considering evolving
technology and the changing system availability like the “Software-as-a-Service”
concept and ERP systems provided in the cloud.
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Fig. 4 CSFs Ordered by Frequency

It has to be emphasized that we conducted review 2 in mid-2013. Therefore, not all
papers published in 2013 were part of this review. Additionally, some databases pro-
vide access to some journal articles only if they are older than 12 months. Thus, such
articles were not included in our review nor those presented at ICIS 2013, since that
conference had not taken place until the date of our review.

Figure 4 shows the results of our review: the identified CSFs and their total
numbers. The figure shows that Top management support and involvement, Project
management and User training are the three most named factors, numbering around
and above 160. The factor Top management support and involvement ranked number
one, having been referred to in more than 200 papers.

Comparing these results with other literature reviews, such as Finney and Corbett’s
[14], it became obvious that the top five factors were similar while only the ranks
differed. Due to our large literature base, our total numbers are much higher (see
Table 2).

Regarding the form of data collection, it has to be stated that the papers consisted of
144 single- or multiple-case studies, 118 surveys and 58 literature reviews or articles
where CSFs were derived from chosen literature.

To categorize critical success factors, Esteves-Sousa & Pastor-Collado [13] sug-
gested a matrix scheme. Here, they consider the tactical or strategic direction of the
CSFs and divide them into organizational and technological factors. Thus, tactical CSFs
tend to relate to short-term aspects and goals of the system implementation whereby
strategic factors aim for long-term impacts of activities with strong connections to the
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Table 2. Literature review comparison

Finney & Corbett [14] Our review
Factor Number of | Factor Number of
instances instances
Rank #1 | Top management 25 Top management 202
commitment and support and
support involvement
Rank #2 | Change management 25 Project management 172
Rank #3 | BPR and software 23 User training 167
configuration
Rank #4 | Training and job 23 Change management 143
redesign
Rank #5 | Project team: the best 21 Balanced project team 141
and brightest

development of the organization in relation to mission, vision and core competencies of
the business activity. Considering the technological and organizational character of the
CSFs - the specificity and significance of technological factors strongly depend on the
ERP systems themselves, whereas organizational factors focus on corporate culture and
its environment with its specific processes and structures [13, 19, 63].

Table 3 gives an overview of the categorization of the CSFs identified in our literature
review with a focus on their ranking and the incidence in the literature. It is shown that
only a few CSFs (6 out of 31) are technological factors whereas more than 50% of the
factors (17 out of 31) are organizational factors with a strategic characteristic. Also, most
of the top 10 factors belong to the organizational category. Only one of the top 10 factors
(Organizational fit of the ERP system) is part of the technological category. Therefore,
enterprises and ERP manufacturers should especially consider organizational aspects
when implementing an ERP system.

Considering the different years in which the identified papers were published, we
have analyzed four different time spans (1998-2003, 2004-2007, 2008-2010 and
2011-2013) to identify changes in the CSF ranking. The results of this analysis with
the respective top five factors of each time span are shown in Fig. 5.

As shown, Top management support and involvement is again the most frequently
named factor, ranking number one in each time span. Additionally, Project manage-
ment and User training are always in the top five positions throughout the different
time spans. However, the CSF Business process reengineering has gained more
importance whereas others have lost some importance throughout the years (e.g., Clear
goals and objectives and Monitoring and performance measurement). Business process
reengineering has even gained a rank in the top five in time span 2011-2013. Reasons
for this can be seen in the highly fragmented ERP system market as well as in the
increasing multitude of software manufacturers and ERP systems. Enterprises are
facing more and more difficulties to identify the best fitting ERP system. Therefore,
more emphasis is laid on the reengineering of business structures to use the whole
functionality of the ERP systems in efficient and effective way.
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Table 3. Categorization of CSFs (Model Adapted from [13, 19, 63])

Perspectives Critical Success Factors Rank | Number of
instances in
literature

Organizational | Strategic | Top management support 1 202

and involvement

Change management 4 143

Balanced project team 5 141

Clear goals and objectives 7 130

Business process 8 128
reengineering

Involvement of end-users 10 114
and stakeholders

Vendor relationship and 13 88
support

Project champion 15 77

Project team leadership / 17 67
Empowered decision
makers

Available resources 18 66

ERP system acceptance / 20 64
resistance

Organizational culture 23 53

Environment 25 35

Organizational structure 27 29

Knowledge management 29 23

Company’s strategy / 30 21
Strategy fit

Use of a steering 31 19
committee

Tactical Project management 2 172

User training 3 167

Communication 6 133

External consultants 11 101

Skills, knowledge and 16 74
expertise

Monitoring / Measurement | 19 65
of performance

Troubleshooting 26 33

Interdepartmental 28 28
co-operation

Technological Strategic | Organizational fit of the 9 124

ERP system
ERP system configuration 12 96

(Continued)
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Table 3. (Continued)

Perspectives Critical Success Factors Rank | Number of
instances in
literature

Tactical IT structure and legacy 14 77
systems
Vendor's tools and 21 59
implementation methods
Data accuracy 22 55
ERP system tests 24 42
1998 - 2003 2004 - 2007
Top management support Top management support
: I 28 . I 57
and involvement and involvement
Project management NN 24 User training NN 48
Clear goals and objectives NN 21 Project management NN 47
Balanced project tcam NN 20 Change management [N 44
User training I 20 Balanced project team NN 38
Number of papers: 36 Number of papers: 83
2008 - 2010 | 2011 - 2013 |

Top management support
and involvement
Project management

O e SO e 62
and involvement
User training I —— 50
Project management I 50
I 42

I 40

Number of papers: 101

Fig. 5. Time span analysis of the CSFs

I 55
I 51
— 49
— 44
— 43

Number of papers: 100

User training
Business process
reengineering
Balanced project team

Communication

Balanced project team

Concerning the company size during review 1, only 12 papers explicitly focus on
small and medium-sized enterprises (SMEs), and there mostly within single- or mul-
tiple-case studies. Within review 2, 25 articles deal with SMEs explicitly.

In some surveys SMEs are included and analyzed as well, but they are a minority in
these surveys. Therefore, deriving CSFs which are important for SMEs is difficult. As
is shown by Fig. 6, Top management support and involvement, Project management as
well as User training are again the most frequently named factors for ERP projects in
smaller enterprises.

However, the differences in the CSF frequencies are only minimal and may be
related to the small number of identified papers. Therefore, deriving CSFs that are
important for SME:s is difficult due to the small number of studies focusing solely on
them. This clearly is a research gap in the ERP CSF research area.
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Fig. 6. CSFs of SMEs
5 Conclusion

The aim of our study was to gain an insight into the research field of critical success
factors in ERP implementation projects. Research on ERP implementation and critical
success factors can be seen as a valuable step toward enhancing chances of imple-
mentation success [14]. Our study reveals that there are several papers — case studies,
surveys as well as literature reviews — that are focusing on CSFs. All in all, we
identified 320 relevant papers. From these existing studies, we derived 31 different
CSFs. We identified the following top three CSFs: Top management support and
involvement, Project management and User training.

This ranking is similar to the ranking of other literature reviews (e.g., [2, 14]).
Compared to these other reviews, the number of papers included in our study exceeds
their numbers. One reason that these reviews included fewer papers is simply that they
were conducted earlier than ours. As shown in Table 1, every year since 2004 at least
20 CSF papers have been published. This is not surprising considering the fast evolving
technologies and the changes throughout the ERP market. Thus, one conclusion is that
it is advisable to renew literature reviews on ERP system CSFs every two or three years
in order to update the results as we did by conducting review 2 as an update for our first
review. Another conclusion is related to the size of the companies. Most of the iden-
tified papers and studies focus on large companies. Small and medium-sized enterprises
are — if included at all — usually underrepresented in quantitative studies. Studies
exclusively focusing on SMEs are rare. We identified 37 out of the 320 articles with an
explicit SME focus. These are just less than 12% of all published papers with CSF
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focus. Even if research focusing on CSFs in smaller companies is recommended in the
research community for several years (e.g., [58, 64]), our reviews reveal that SMEs are
still not the primarily focus of CSF research. Therefore, SME:s still can be seen as in
need of further research.

Regarding our literature review procedure, there are limitations that have to be
mentioned, too. We are aware that we cannot be certain to have identified all relevant
papers published in journals and conferences, since we made a selection of five
databases and five international conferences. Therefore, journals not included in our
databases and proceedings of other conferences might also comprise relevant articles.
Another limitation is the coding of the CSFs. We tried to reduce this subjectivity by
formulating coding rules and by discussing the coding of the CSFs among three
independent researchers. Hence, other researchers may code the CSFs in another way.

Appendix
Table 4. Sources for the literature review
Databases Conferences
Academic Search Complete AMCIS
Business Source Complete ECIS
Science Direct HICCS
SpringerLink ICIS
WISO Wirtschaftsinformatik
Table 5. Search fields and search terms
Database + Search fields Search terms / Keywords
Academics ERP + success*
Search Complete: “TI Title” ERP + failure
or “AB Abstract or Author ERP + crit*
Supplied Abstract” ERP + CSF
Business Source Complete: “TI ERP + CFF
Title” or “AB Abstract or ERP + fact*
Author Supplied Abstract” “Enterprise system™” + success™
Science Direct: “Abstract, Title, “Enterprise system*” + failure
Keywords” “Enterprise system*” + crit*
SpringerLink: “Title” or “Enterpr%se system*” + CSF
“Abstract” :‘Entemqse system*: + CFF
WISO: “General Search Field” ‘Enterprise system™” + fact*
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