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Abstract: ERP projects are complex purposes which influence main internal and external operations of companies. The 

success of the project directly influences the performance and the survival of the organisation. Recent research has me-

thodically collected plausible data in the field of critical success factors (CSFs) within ERP projects. This article describes 

how the collected publications were used to identify the main CSFs and how they can be ranked according to the impor-

tance of success or failure through a literature review. Because of the influence of CSFs to ERP-projects in general, the 

term “ERP project” is used in the further parts of this paper. The second part of this paper proposes how CSFs can be in-

tegrated into classical ERP project phases. Past researches did nearly not investigate how CSFs which were mentioned in 

different publications can influence the ERP-project phases. At the end of the paper the trend of CSF in relation of the 

publication year and the origin of the author are shown. 
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INTRODUCTION 

 Business environments are changing and remaining com-
petitive appears to be a challenge for companies. Organisa-
tions must improve their business practices and procedures 
because of the influence of the competitive market on the 
importance and impact of information systems. Organisa-
tions which implemented ERP-systems are benefitting from 
the assistance of software applications along the supply 
chain of companies. These ERP-systems support the han-
dling of different business processes like in material man-
agement, production, finance, human resource, sales and 
marketing, the master data and research and development  
[1-3]. ERP supports a process-oriented view of the company 
and provides standardised business processes and real-time 
financial and production information for the management  
[3, 4].  

 There are not only benefits that can be achieved from a 
ERP system implementation, there is already evidence of 
failure in projects related with ERP implementations [5]. 
Even though the implementation costs were at $30 billion in 
2004 and have been growing at about 150 percent per year in 
recent years a lot of companies had problems with the im-
plementation of ERP within the company [6]. According to 
different studies a lot of ERP projects do not reach the ex-
pected results or lead to the failure of the project. A study of 
[7], for example, listed 117 companies which implemented 
ERP and had the following results: A quarter of all the pro-
jects is out of budget, 20 percent of the projects were 
abruptly discontinued for various reasons. 40 percent from 
the remaining 55 percent stated that they did not reach the 
defined goals within 1 year after the official project end. 
Although some of these problems arise from technical  
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aspects, the majority of these problems result from manage-
ment, social and organisational issues. To implement ERP 
successfully, these issues must be considered because there 
are a lot of challenges for organisations during ERP projects. 
Businesses are expected to change their business processes 
to fit the standardised business processes from the ERP-
solution selected and as a result of that to fully benefit from 
the ERP [8]. Often project management has a technical focus 
and nontechnical issues are neglected. The project manage-
ment only monitors if the project is in time and in budget. 

 This ongoing research paper clarifies the concepts around 
the CSF which are affecting the ERP projects. In the ERP 
literature, a success factor is a factor whose presence in-
creases the probability of a successful implementation [9]. In 
the second section an extended literature review is presented 
which shows CSF which were identified by researchers. In 
the third section the identified CSFs are classified into ERP-
project phases. In the section where the results of the review 
are shown the CSFs are ranked according to their presence in 
publications. Afterwards different analyses are made and at 
the end a conclusion shows the limitations and the future 
research possibilities in this field. 

Research Approach 

 The purpose of this research is to identify CSFs and to 
show which CSFs turned out to be of importance in order to 
provide indispensable information for further ERP-research. 

 The main steps for the research study are: 

• Literature review related with CSF in ERP projects 

• Define project phases in ERP-projects 

• Allocate the CSF to the project phases 

• A ranking of CSF according to their occurrence in the 
considered literature 

• Show the trend of the CSFs over the years and culture 
dependent 
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Table 1. CSF / Umbrella Term 

 

Critical Success Factor Found in the Literature Umbrella Term CSF 

Top Management support Top Management Support and commitment to project; fit 
to business strategy 

Top management support and championship  

Top management support 

Project Team competence Setup a team that is qualified and represents the various 
functional areas 

Dedicated resources Release of business-experts 

ERP teamwork and composition Appropriate usage of consultants 

ERP team composition, skills and compensation Personell 

Team work Use of consultants 

Balanced team  

Team composition & teamwork 

Interdepartmental co-operation Effective communication 

Interdepartmental communication Communication 

Multi site issues  

(Interdepartmental) cooperation and 
communication 

Clear goals and objectives Business plan and vision 

Clear understanding of strategic goals Motivation behind ERP implementation 

Management (of) expectations Business case 

Anticipated Benefits from ERP implementation 
project 

Adequate ERP implementation strategy 

Business plan and vision  

Project management Risk management 

Good project scope management Alignment of people, process, technology 

Formalized project plan / schedule Agree on different project steps 

Definition of scope and goals  

Project management  

Project champion Steering committee 

Empowered decision makers Provide an efficient decision making process 

Project champion / empowered 
decision makers 

Vendor support Use of vendors development tools 

Vendor's tools  

Vendor support  

Careful package selection Adequate software configuration 

Architecture choices ERP software package selection / careful selection of the 
appropriate package 

System analysis, selection and technical 
implementation 

Suitability of software and hardware 

Technological infrastructure Defining the architecture 

Adequate ERP version Monitoring and evaluation of performance 

Architecture choices, technical 
implementation, technological 
infrastructure 

Software development, testing and troubleshooting Reduce trouble shooting Software development, testing, 
troubleshooting 

User training User involvement 

Extensive Education and Training Scope of user training 

Education on new business processes Adequate training program 

User involvement / training 

BPR Minimal customization 

Minimal customisation Vanilla ERP 

BPR and minimum customization  

Business process reengineering 

Change management Commitment to change 

Change management program and culture Create an environment that is ready for change 

Change management 

Trust between partners Vendor partnership 

ERP consultants/vendor/customer partnership  

Partnership 

Appropriate business and IT legacy systems Adequate legacy systems knowledge 

Data accuracy Data analysis and conversion 

Data analysis and conversion  

Legacy systems knowledge (data 
analysis & conversion) 

Deliverable dates  

Smaller Scope  

Deliverable dates / smaller scope 
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 Through an extensive review of the existing literature 23 
publications were identified which were considered in the 
Table 3 in this paper. After finishing the literature review 
and the aggregation, project phases were first identified 
through a literature review and then an adequate process 
model was selected. In a third step the CSF were integrated 
into three project phases which are typically for ERP pro-
jects: the pre-implementation, implementation and the post-
implementation phase. At the end of the paper as a result 
there is a table with different rankings which shows the im-
portance of CSFs from different points of view.  

CRITICAL FACTORS FOR ERP-PROJECT SUCCESS 

Methodology of Collection 

 The search term for appreciable publications was “criti-
cal” and “ERP”. Every result was analysed through a review 
of the abstract. The findings of the first step of the literature 
review were analysed and further publications in the subject 
of CSF were found. The CSFs identified in the literature 
were collected in a spreadsheet and afterwards aggregated to 
similar groups because authors mentioned the same CSFs 
with different notations. The list of identified CSFs and the 
defined umbrella terms are shown in Table 1. To build um-
brella terms it was necessary to analyse what authors mean 
with the CSF they identified in their research paper because 
of the different names. There were 78 different CSF men-
tioned and afterwards they were aggregated to 15 CSFs 
which are shown in Table 1 and used for the further analyses 
of this research. In the next section the CSF which were ag-
gregated are mentioned and the authors who identified them. 
The limitation of this methodology is that the number of 
CSFs are depending on the detail which is used by the re-
searcher. The possibility to build umbrella terms is not lim-
ited to 15, it could be 10 or 25 too. In this paper the authors 
tried to detail the CSFs as much as necessary to find a um-
brella term for every CSF found in the review. 

Explanation of CSF 

 In the following section the umbrella terms of Table 1 are 
explained. To provide a better overview of the CSF which 
are influencing the umbrella term the CSFs which were dis-
tillated are cursive. 

Top Management Support 

 The authors of [10] define top management concerns in 
the ERP context with 4 dimensions which must be supported 
by top management: 

• Change Management Dimension 

• Process Dimension 

• People Dimension 

• Project Dimension 

 Top Management has to support the whole implementa-
tion process and the project needs to be authorised by top 
management [10-14]. The authors of [11] mention addition-
ally that top management needs to constantly monitor the 
progress of the project. In 2002 chief financial officers and 
information officers selected the statement “Executive man-
agement should endorse the ERP project” as most important 
[15]. According to the remarks above the CSFs Top Man-

agement Support, Management support and championship, 
commitment to project and fit to business strategy were ag-
gregated to the CSF Top Management Support. 

Team Composition & Teamwork 

 According to the existing literature Team composition 
and Teamwork is very important for successful ERP-
implementation. An ERP project involves all of the func-
tional 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 [6, 16, 17]. According to [2] the ERP project team 
comprises of functional personnel and management, IT per-
sonnel and management, top management, ERP vendor, par-
ent company employees, management consultants and the 
hardware member. The success of ERP projects is releated 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 [18]. External knowledge is often needed to facilitate 
successful implementation with the new technology [12]. 

 Team composition & teamwork includes the CSFs Pro-
ject Team competence, dedicated resources, use of consult-
ants, ERP teamwork and composition, “ERP team composi-
tion, skills and compensation”, team work, personnel, appro-
priate usage of consultants, balanced team, release of busi-
ness-experts and “setup a team that is qualified and repre-
sents the various functional areas”. 

(Interdepartmental-) Cooperation and Communication 

 Communication and cooperation should be of two kinds: 
inwards the project team and outwards to the whole organi-
sation [16, 19-21]. It is necessary to create an understanding 
and an approval of the implementation. Sharing information 
between the project team and communicating the results and 
the defined goals to the rest of the organisation in each pro-
ject stage is as important too [2]. This CSF consists of com-
munication, interdepartmental co-operation, interdepartmen-
tal communication and effective communication. 

Business Plan and Vision  

 A clear business plan and vision should be behind the 
implementation strategy to know in which direction the pro-
ject must be steered [21-24]. In project management three 
often competing and interrelated goals that need to be met 
are mentioned: scope, time, and cost goals [2]. There must 
be a clear business plan how the goals can be achieved. 

 Business plan and vision summarises the CSFs clear 
goals and objectives, management (of) expectations, antici-
pated benefits from ERP implementation project, business 
plan and vision, adequate ERP implementation strategy, mo-
tivation behind ERP implementation, multi site issues and 
business case. 

Project Management  

 Project Management coordinates the use of skills and 
knowledge. Furthermore it monitors the progress and the 
achievement of objectives of the according ERP project. The 
formal project implementation plan defines milestones like 
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project activities, personnel planning on activities and organ-
ises the ERP project process [2, 25]. The implementation of 
an ERP system is a complex project which involves a possi-
bility of occurrence of unexpected events. Therefore the 
management of risk is needed to minimise the impact of un-
planned incidents by identifying potential risks before nega-
tive consequences occur [2, 26].  

 Project management consists of the following CSF: good 
project scope management, formalised project plan / sched-
ule, definition of scope and goals, risk management, “align-
ment of people, process and technology” and agree on dif-
ferent project steps. 

Project Champion / Empowered Decision Makers  

 The author of [27] made a literature review and defined a 
project champion as “any individual who made a decisive 
contribution to the innovation by actively and enthusiasti-
cally promoting its progress through critical stages in order 
to obtain resources and/or active support from top manage-
ment”. According to [28] the project leader is clearly a 
“champion” for the project and his role is critical to market-
ing the project within the organisation.  

 Project champion / empowered decision makers summa-
rises the CSFs project champion, empowered decision mak-
ers, steering committee and provide an efficient decision 
making process. 

Vendor Support 

 The ERP implementer-vendor partnership is a key suc-
cess factor influencing ERP implementation success [17, 21, 
25, 29]. Every enterprise has its own ideas how to implement 
and adopt a system. Ideas of the ERP-vendor can contrast 
with the customers wishes. Synthesising these differences is 
hard work [30].  

 This CSF consists of the CSFs vendor support, vendor’s 
tools and the use of vendor’s development tools. 

Architecture Choices, Technical Implementation,  
Technological Infrastructure 

 The selection of the adapted ERP software is difficult 
because there various of ERP packages available on the mar-
ket and every product has its own strengths and weaknesses, 
both from products site and ease of implementation [24]. It is 
necessary to continuously measure the performance of the 
ERP implementation to assess the developments and the 
problems occurring [14, 31].  

 This CSF covers the following CSFs mentioned in the 
literature: Careful package selection, architecture choices, 
system analysis, selection and technical implementation, 
technological infrastructure, adequate ERP version, adequate 
software configuration, ERP software package selection / 
careful selection of the appropriate package, suitability of 
software and hardware, defining the architecture and moni-
toring and evaluation of performance. 

Software Development, Testing and Troubleshooting 

 According to [32], the system developers and managers 
should concentrate on developing better systems rather than 
focusing on user satisfaction. Quality Assurance is essential, 

it should be established in the early phases of ERP imple-
mentation to avoid wrong results and costly correction af-
terwards [33]. 

 This CSF consists of software development, testing and 
troubleshooting and reduce trouble shooting. 

User Involvement / Training 

 The complexity of ERP systems results in enormous 
learning curves and behavioural changes for users [14]. ERP 
projects require significant amount of involvement and dedi-
cation to the project [24]. If there is no training program this 
results in low acceptance and curbs the progress of the pro-
ject [21, 34]. This means reskilling users in new technologies 
and training in the use of specific application modules [28]. 
Key users of a company should not only be experts in the 
company’s processes but also be aware of the knowledge of 
information systems in the specific branch. Involving users 
can decrease their resistance to the potential ERP system, if 
users have feelings that they are the people who choose and 
make the decision [25].  

 This CSF summarises the CSFs user training, extensive 
education and training, education on new business processes, 
user involvement, scope of user training and adequate train-
ing program. 

Business Process Reengineering 

 Enterprise system vendors have designed “best practices” 
by consulting with customers and many of these best prac-
tices can be used for BPR (Business Process Reengineering). 
Otherwise customisation and adoption is needed to change 
the business processes implemented in the ERP software [35, 
36]. ERP systems are built on best practices for the specific 
industry, and to successfully install ERP, all the processes in 
a company have to conform to the ERP model [14, 37]. This 
is one of the reasons why many consulting firms deliver 
standard systems which are called Vanilla ERP [38-40]. [41] 
found out that the user is more satisfied with more customi-
sation and the thereby arising new capabilities of the system 
[42]. The project manager is in a dilemma between BPR and 
customisation of the ERP system. According to [43], IT is 
influencing the business processes and those processes are 
directly influencing the performance of companies. The 
authors of [44] found out that the higher the degree of cus-
tomisation, the lower will be the performance of ERP pro-
jects.  

 This CSF includes the following CSFs: business process 
reengineering, minimal customisation, BPR and minimum 
customisation, minimal customisation and vanilla ERP and 
business process reengineering which were mentioned in the 
literature. 

Change Management 

 For many companies the hardest challenge in implement-
ing ERP is change management [45]. According to [46] there 
are 3 levels of change management: At the most straight-
forward level companies act directly, at the next level em-
ployees may need to adjust their practices or adopt new ones 
and at the deepest level it’s a cultural change which is neces-
sary. There are different change management strategies 
which are necessary to change the attitudes of potential users 
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and to inform them about the benefits of ERP [47]. The way 
people do their jobs needs change, change management is 
essential for preparing a company for the introduction of an 
ERP [14, 48, 49]. 

 This CSF consists of change management, change man-
agement program and culture and commitment to change. 

Partnership 

 During different phases of ERP projects there are usually 
three major parties involved. That means the organisation 
implementing the system, the organisation that developed the 
ERP system and an organisation aiding the implementation 
[50]. A good commercial partnership will ease achievement 
of the goals defined [19]. External perspectives and knowl-
edge can contribute much to the ERP project because suppli-
ers can be utilised as resources brought in, to work under in-
house direction and control [51].  

 The affecting CSFs are trust between partners and ERP 
consultants/ vendor/ customer partnership. 

Legacy Systems Knowledge  

 To manage the complexity of legacy systems is an impor-
tant part of a successful ERP implementation or ERP-
alternating project [30]. In the early days of an ERP project it 
is often hard to know how many and which legacy systems 
will have to be retained [39]. According to [52] and [39] the 
majority of difficulties experienced during ERP implementa-
tions were the costly developments of additional software as 
an interface to the legacy systems for master data as well as 
for transaction data.  

 In the literature there are the three CSFs appropriate 
business and IT legacy systems, adequate legacy systems 
knowledge and data analysis and conversion mentioned. 

Deliverable Dates / Smaller Scope 

 An initial decision for an ERP project is to decide if and 
how much the ERP software has to be modified. There is a 
correlation between the amount of change and the complex-
ity and length of the ERP project. The scope of the modifica-
tion of the ERP system is a key decision at the beginning of 
the project [53]. That’s the reason for the aggregation of the 
2 CSFs deliverable dates and smaller scope. 

ERP IMPLEMENTATION PROJECT PHASES 

 According to [54], synthesised project model there are 4 
phases for ERP implementation: planning, implementation, 
stabilisation and improvement. The authors of [54] identified 
CSFs while implementing ERP in 2 companies and classified 
them into the mentioned process model. In the improvement 
phase there were no CSFs which affected the ERP imple-
mentation in a critical way. The authors of [55] mentioned 4 
phases, 3 of them are affecting the implementation of an 
ERP system (and CSF). These phases are the project charter-
ing which is similar to the planning phase, the project phase 
which means implementation and the shakedown phase 
which consists of stabilising, eliminating bugs and getting to 
normal operations. [57] mentioned the following phases 
which are similar to the other models: “requirement analysis 
and specification”, “conceptual design”, “code development 
and verification” and “testing and installation”. The author 

of [48] classified the ERP implementation process into the 
five phases design, implementation, stabilisation, continuous 
improvement and transformation. The following process is 
the result of a synthesis of the model mentioned by the 
authors who published [48, 54, 55, 57]. The process of Fig. 
(1) was selected for the assignment of CSF into project 
phases. The phases mentioned are: pre-implementation, im-
plementation and post-implementation. The stabilisation and 
the improvement phases are not clearly set aside, that’s why 
the 2 phases are summarised in one phase.  

 

 

 

 

 

 

 

 

 

Fig. (1). Modified ERP Project Process [48, 54, 55, 57]. 

 

Planning – (Pre)-Implementation 

 ERP packages provide a lot of customising possibilities 
which enhance the configuration of the software. But they 
make assumptions of the data flow which are often not cor-
responding to the legacy system data flow. Process change is 
a key decision during the planning stage of an ERP project 
[48]. According to [55] this phase is called the chartering 
phase. Key activities in this phase are building a business 
case for enterprise systems, selecting a software package, 
identifying a project manager and approving a budget and a 
project schedule. According to [54] the planning phase is 
mostly concerned with selecting the ERP system, scoping 
the project, formulating the system architecture, develop-
ment of the business case, identification of a project manager 
and approval of budget and schedule. 

Implementation 

 According to [48] even with careful planning and train-
ing, going live usually can be highly disruptive. An ERP is a 
commitment to a new way of doing business and employees 
need training to do their jobs. The implementation phase, 
which is called project phase according to [55], comprises 
activities intended to get the system up and running in one or 
more organisational units. Every ERP project needs an im-
plementation phase in which the changes of the system or the 
new functionality used is going live. Key activities are soft-
ware configuration, system integration, testing, data conver-
sion, training, and rollout. A large number of errors and 
problems can occur [55].  

Stabilisation / Improvement – (Post-) Implementation 

 Characteristic activities in the stabilisation / improvement 
phase include bug fixing and rework, system performance 
tuning, retraining, staffing up to handle temporary ineffi-
ciencies, continuous business improvement, additional user 
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skill building and post implementation benefit assessment. 
This is the phase in which the errors of prior phases are felt 
in the form of reduced productivity or business disruption. 
But it is also possible that new errors occur in this phase too 
[55]. 

 During stabilisation the project team should clean up 
processes and data and performance of the systems should be 
improved. After stabilisation continuous improvement is 
needed. That means that the functionality should be in-
creased and other improvements should be implemented by 
the project team [48]. 

CSF / PROJECT PHASE 

 Based upon a literature review research papers in the 
field of CSF in ERP projects were analysed and those publi-
cations which identified CSF in project phases were used to 
make a comparison of project phases and the according CSF.  

 CSF can be classified by the project phases which are 
affected by CSFs in a critical way. In the following Table 2 
the CSF identified in the previous chapter are classified into 
the project phases of Fig. (1). To assign CSF to project 
phases [39, 53, 54] and [29] made a research where they 
identified CSF within project phases. The authors of [53] 

used the PPM model which has similar project phases but 
different characterisation than the model of Fig. (1). The 
authors additionally identified factors of importance for each 
phase / CSF. These 4 publications were used as a basis to 
classify the identified CSF into the project model of Fig. (1).  

 Table 2 shows the result of the analysis. It shows that the 
CSF in each project phase are different and some of them are 
affecting the whole project cycle. The stuffing of the project 
team seems to be very important for the ERP project because 
team composition & teamwork was identified in every single 
phase. Another CSF which seems to be important from that 
point of view is “deliverable dates / smaller scope” which is 
affecting all phases too. If the timelines are too tight and the 
project scope is too large it seems nearly impossible to reach 
the expected result. “Project champion / empowered decision 
makers” was mentioned in every stage of the project too, 
because such a role is needed in every phase when back-
strokes occur and criticism is coming up. Software develop-
ment, testing and troubleshooting for example is only affect-
ing the implementation phase, but in this phase it is one of 
the key CSF.  

 The number at the right of the CSF shows which author 
identified the CSF in the according project phase. 

Table 2. CSF in ERP Project Phases 

 

Project Phase Critical Success Factor 

Planning  

 

“(Pre-)Implementation” 

Top Management support [53] [54] [29] 

Team composition & Teamwork [53] [54] [29] 

Project Champion / Empowered decision makers [53] [54] [29] 

Business plan and vision [53] [54] [29] 

Project Management [54] 

Architecture choices, technical implementation, technological infrastructure [29] 

Business process reorganisation [53] 

Deliverable dates / smaller scope [53] 

Partnership [29] 

Implementation Top Management support [53] [54] [29] 

Team composition & Teamwork [53] [54] [39] [29] 

(Interdepartmental-) cooperation and communication [39] [29] 

Project Management [54] [39] 

Project Champion / Empowered decision makers [53] [54] 

Vendor support [29] 

Software development, testing, troubleshooting [39] 

User involvement / training [39] [29] 

Business process reorganisation [53] [54] [39] 

Change Management [53] [39] 

Deliverable dates / smaller scope [53] [39] 

Legacy systems knowledge [54] [39] 

Stabilisation / Improvement  

 

“(Post-) Implementation” 

Top Management Support [53] [54] [29] 

Team composition & Teamwork [53] [54] 

(Interdepartmental-) cooperation and communication [29] 

Project Champion / Empowered decision makers [53] 

Vendor support [29] 

User involvement / training [54] [39] [29] 

Business process reorganisation [39] 

Deliverable dates / smaller scope [53] 

Change Management [53] [54] 
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RESULTS OF LITERATURE REVIEW 

 As a result of the extensive research in the field of CSFs 
through a review of the literature, a ranking of CSFs accord-
ing to their occurrence in the exisiting publications was cre-
ated. The CSFs which were identified through the review of 
the publications in the field of CSFs in ERP projects were 
classified into the CSFs of Table 3.  

 A lot of researchers made investigations were they identi-
fied CSFs in ERP projects on the basis of practical experi-
ences within companies. These publications were analysed 
and admitted to Table 3 if the author of the publication iden-
tified at least 3 CSFs. If the author identified, e.g., only one 

success factor, the list of the identified CSFs is not intended 
to be exhaustive and the statistics may be adulterated.  

 Not only the number of occurrence of each CSF but also 
the importance in different project phases was considered 
when compiling Table 3. It consists of the CSFs mentioned 
in the first part of this paper and the CSF / project phase 
compilation of Table 2. To find out which CSF has critical 
impact on a project phase was possible through the review of 
the CSF literature which identified CSF in ERP project 
phases. The classification into different phases should make 
it easier for ERP project managers or risk managers to iden-
tify potential risks for the ERP project. 

Table 3. Aggregation and Ranking of CSF 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Author 

CSF 

[2] [4] [11] [13] [14] [20] [22] [23] [25] [28] [29] [30] [31] [33] [53] [54] [56] [57] [59] [60] [61] [62] [63]  A B C D 

Top management 

support 

X X X X X X X X X X X X X X X X X  X X  X X 21 12,00 1 3 91,30 

Team composition 

& teamwork 

X X X   X X X  X X X X X X X X X X  X  X 18 10,29 4 3 78,26 

(Interdepartmental) 

cooperation and 

communication 

 X    X X   X X X  X  X X X  X X  X 13 7,43 7 3 56,52 

Business plan and 

vision  

X X  X  X X X   X X X X X X X X  X X  X 17 9,71 5 1 73,91 

Project 

management  

X X  X  X X  X X X X X X X X X X  X X X X 19 10,86 3 1 82,61 

Project champion / 

empowered 

decision makers 

     X    X X X    X X X   X X  9 5,14 8 3 39,13 

Vendor support            X             1 0,57 11 2 4,35 

Architecture 

choices, technical 

implementation, 

technological 

infrastructure 

X X   X X X  X X X  X    X X  X X X  14 8,00 6 1 60,87 

Software 

development, 

testing, 

troubleshooting 

  X   X X       X       X X  6 3,43 9 1 26,09 

User involvement / 

training 

X   X  X   X  X X X       X   X 9 5,14 8 2 39,13 

Business process 

reengineering 

X  X  X X X  X X X X  X X X X  X X X X X 18 10,29 4 3 78,26 

Change 

management 

X X X  X X X   X X X X X X X X X X X X X X 20 11,43 2 2 86,96 

Partnership      X     X             2 1,14 10 1 8,70 

Legacy systems 

knowledge (data 

analysis & 

conversion) 

     X X  X  X  X    X       6 3,43 9 1 26,09 

Deliverable dates / 

smaller scope 

              X    X     2 1,14 10 3 8,70 

 8 7 5 4 4 13 10 3 6 8 13 9 8 8 7 8 10 7 5 8 9 7 8 175 100    

Number of the author [ ] according to the references at the end  Sum of the column / line.  
A relation to the totality in % (rounded). 

B Ranking according to A. 
C Number of appearance in ERP-implementation process. 

D percentage of the publications which identified the CSF. 
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 Table 3 should help ERP projects in the future to use the 
experiences made in this research to achieve more success in 
their projects. It can be used for different forms of ERP pro-
jects, for the adoption, the deployment and the use of ERP 
systems. The outcome should be that companies can easily 
recognise what other companies do and what key success 
factors are influencing ERP projects. Some companies 
achieve better or worse outcomes than others. Knowing what 
factors are influencing ERP projects makes it easier to initi-
ate a controlling of the project progress and a continuous 
monitoring of factors which are influencing the success in a 
negative or positive way. The project phases can help to iso-
late the CSFs which are important at the project phase the 
project of the company is in and to react in time. 

 In practice it is very difficult to identify the most critical 
success factors for ERP projects because they can vary from 
one project to the other and the importance of each CSF can 
differentiate too. But the aim should be to realise the impor-
tance and the effects of ERP-experiences and to use this to 
avoid active faults which could be avoided within ERP pro-
jects. The results are trends which are investigated through 
an extensive literature research and analyses. A problem 
which could influence the result is that researchers are may 
searching for well known CSF which were identified by a lot 
of publications in the past. It is possible that authors influ-
ence their findings in a special way, it e.g. authors raise CSF 
of a specific project which is basis of their research and they 
use a questionnaire with given answer possibilities it is clear 
that only the CSF mentioned can be found. Another possibil-
ity to identify CSF in ERP projects is a “lessons learned” 
report which is created by project members.  

Explanation of the Results 

 The columns numbered from 1 to 23 show the publica-
tions in which the CSFs were found and which CSFs were 
mentioned in the according publication. The CSFs men-
tioned in each publication were aggregated to umbrella 
terms. The sum at the bottom of the table shows how many 
CSFs were identified by the author of the publication. The 
sum at the right shows the number of occurrence of the ac-
cording CSF in the reviewed literature. This sum shows the 
importance of CSF because it reports how many of the con-
sidered authors identified the according CSF. 

 Column A displays the ranking of the CSF considering 
the number of occurrence in publications in percent. B shows 
the absolute ranking of the CSF and column C shows the 
number of occurrences in the 3 defined project phases. 

 Column D shows the classification of the CSFs according 
to the possibility to quantify and measure the CSF. Measur-
able CSFs are easier to control. It is possible to build project 
plans where the progress of these CSFs can be monitored. 
Hard means that the possibility to quantify the CSF is higher 
than for soft CSFs. The separation of CSFs into 2 groups is 
needed for the analysis in the section where the CSF trends 
are indicated because nowadays every project needs different 
possibilities for quantification of results, resources, time, 
budget, skills of project team members and different other 
controlled quantities.  

 Column A of Table 3 shows that top management sup-
port is the most important CSF according to the number of 

occurrence (12,00 %) and is critical in 3 project phases. In 
combination of the 2 rankings it seems to be the most impor-
tant critical success factor in ERP projects. Team composi-
tion & teamwork has an occurrence of 10,29 % and is critical 
in 3 project phases too. Project management has an absolute 
occurrence of 10,86 % but it seems to be a critical success 
factor in only one project phase. It is possible that a cumula-
tive consideration would rank team composition & team-
work higher than project management because team compo-
sition and teamwork has critical impact over all project 
phases. 

 Table 3 additionally shows that some CSFs seem to have 
only little influence on the ERP project success. Vendor sup-
port has the lowest ranking according to the number of oc-
currence (0,57 %). Maybe this is a result of the possibility to 
buy external knowledge from consulting firms especially if 
the company has a prevalent ERP system. These externals 
are supporting ERP projects and vendor support as a CSF is 
not as important.  

CSF TRENDS FROM DIFFERENT ASPECTS 

 In this section the CSFs which were identified and shown 
in Table 3 are classified from different points of view. First 
of all the publications of Table 3 were classified according to 
their publication year. In a second step the percentage of the 
authors who identified the according CSF in the according 
year was calculated and analysed. Afterwards the country the 
author(s) is / are coming from were identified and used to 
classify the publications according to the continent. To group 
the CSF into continents is used to show the cultural impact 
on CSFs in ERP projects. The publication [56] was assigned 
to Europe because the university from the author of the pub-
lication is in the European part of Turkey. 

 That means that dependent variables (year of publication 
/ continent) were defined which are influencing the CSFs 
(independent variables) in the publications. The findings are 
shown in Figs. (2 and 3). The findings should help further 
researches to understand which factors are possible depend-
ent variables influencing the importance of CSFs in the ERP 
project. The definition of dependent variables provides in-
numerable possible different constellations, the classification 
into time periods and origin of the authors are only partial 
aspects of the possible constellations. 

Publication Year 

 Fig. (2) shows the trend of CSF research between 1998 
and 2006. The publications from Table 3 were categorised 
according to their publishing date into 3 groups. Group 1 
consists of the CSF publications between 1998 and 2001, 
group 2 of the publications between 2001 and 2003 and 
group 3 of the publications between 2004 and 2006. The 
trend shows that some CSFs like project champion / empow-
ered decision makers, software development, testing, trou-
bleshooting and deliverable dates / smaller scope were not 
mentioned in the latest publications in this field. This could 
be a result of the improvement of ERP solutions or of les-
sons learned in ERP projects. Some CSFs like top manage-
ment support were identified constantly over the years. The 
values of Fig. (2) show the percentage of the authors which 
identified the CSF in the according year. It shows the impor-
tance of CSFs in the literature over the years. The CSF user 
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Fig. (2). CSF / year. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (3). CSF / continent. 
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involvement / training was not mentioned between 1998 and 
2001 and has a high percentage in the years 2001 – 2006. 
The trend of this CSF could be a result of unsatisfying re-
sults which were made when the users were not integrated 
into ERP-projects in the past. Business plan and vision 
shows an upward curve between 1998 and 2006. The impor-
tance of a clear business plan and a vision what should be the 
result of the project is very important to evaluate the success 
afterwards. The importance of this CSF increased steadily 
and it seems that companies recognised the importance. 
Some CSFs like vendor support, partnership and deliverable 
dates / smaller scope seem to be of less importance in ERP 
projects. But the most interesting finding is that the relation 
of hard and soft critical success factors is changing over 
time. In the first time period the relation of identified hard 
CSFs to soft is 44,00 % to 56,00 %. In the second period it is 
51,55 % to 48,45 % and in the last period it is 54,60 % to 
45,40 %. It shows that the identification of measurable suc-
cess factors was increasing over the last years. The impor-
tance of easier to measure success factors seems to be in-
creasing over time and the influence of soft CSFs seems to 
decrease. A possible explanation is that this is a result of 
nowadays project work which is always trying to make eve-
rything measurable and controllable even IT projects. Quan-
tification implicates measurable success, measurable results 
and measurable progress which are more transparent than 
soft CSF. 

 The clusters of Fig. (2) contain the following publica-
tions:  

1998 – 2000 [11, 14, 22, 23, 28, 33, 53, 54, 58, 59, 61] 

2001 – 2003 [20, 25, 29-31, 56, 60, 62, 63] 

2004 - 2006 [2, 4, 13] 

 

Continent of Origin 

 Fig. (3) shows the CSFs of Table 3 considering the conti-
nent the author is coming from. The values show the per-
centage of the authors who identified the according CSFs. 
Fig. (3) shows that the CSFs are not equal in every continent 
in which the research was made. It seems that the occurrence 
of CSFs is depending on the cultural environment the author 
is coming from. The continent is the independent variable 
which is influencing the depending variables (the CSFs). The 
CSFs top management support, project management and 
change management seem to be of critical impact on every 
continent the CSFs were identified. The percentage of the 
authors who identified the according CSF is always over 75 
%. (Interdepartmental-) cooperation and communication and 
legacy systems knowledge (data analysis & conversion) was 
identified by 100% of the European publications. It seems 
that this CSFs are most critical in European ERP projects. 
Especially legacy systems knowledge (data analysis & con-
version) has a ranking of 100 % in Europe, only 16,67 % in 
Asia, 0 % in Australia and 16,67 % in America. The 
classification into hard and soft CSFs shows that the relation 
of Australia, which is 43,36 % to 56,64% and the USA 
which has a relation of 44,87 % to 55,13 % is very similar. 
In Europe hard CSF are a little bit more important and in 
Asia hard CSF show a percentage of 55,83 %. 

 The clusters of Fig. (3) contain the following publica-
tions:  

Asia  [2, 14, 25, 30, 60, 61] 

America [4, 11, 13, 23, 28, 29, 31, 33, 58, 59, 62, 63] 

Europe [20, 22, 56] 

Australia [53, 54] 

 

CONCLUSION 

 Enterprise resource planning systems represent standard-
ised software packages which are not custom developed ac-
cording to the specific needs of organisations. Some vendors 
offer adequate branch ERP packages which should fit to the 
processes and the needs of organisations in a better way than 
traditional ERP packages. But not only processes are differ-
ent, branches also need specific interfaces to the subsystems 
which are used to endorse the needs of the business in gen-
eral.  

 Business needs are changing rapidly, new requirements 
are often influencing branches and Vanilla ERP is not possi-
ble when new business needs come up and the company 
wants to hold up or achieve competitive advantage. That’s 
why many ERP projects are risky, costly and long lasting 
business ventures which are not running smoothly in a usual 
way. 

 The ranking developed in this paper identifies 15 CSFs 
which should help further investigations and ERP 
implementers to identify possible problems and to detect the 
possible negative influence on the project success in an early 
phase and to steer a successful course during the ERP im-
plementation. The project phases show when specific CSFs 
are important for the success of the ERP project and when 
they should be considered. Companies starting ERP projects 
should learn to identify critical factors which are affecting 
the project success and ensure that the potential risks are 
avoided when the project management and the team mem-
bers are controlling the project progress and the potential 
occurrence of CSF.  

 The development of the CSF-model was motivated by 
ERP projects trying to improve the performance of ERP sys-
tems. The CSF-ranking itself was developed from the litera-
ture, and extends existing rankings. It shows which factors 
are significant for a certain period of time and when those 
factors have to be considered by ERP project teams. The 
limitation is the low number of publications. Furthermore the 
different analyses which were made indicate trends which 
are recognisable. These trends could be investigated in sur-
veys in the future. It is very difficult to build a ranking of 
CSF because of the different things which are influencing 
the importance of CSFs in different projects because every 
project has it’s own staffing and it’s own complexity and 
differs from other projects.  

 A validation of the results would be a new investigation 
possibility in the field of CSF in ERP projects. Within the 
scope of this study on CSFs some interesting new research 
questions for future research were found. According to dif-
ferent needs of different branches it implicates that the CSFs 
are diverging too. Another possible research question is the 
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deviation of CSFs during ERP implementation projects de-
pending on the ERP-vendor (and the package implementing) 
or how CSFs are ranked by ERP experts in the defined pro-
ject phases. Another interesting research question is how the 
experience of ERP-experts influences their personal ranking 
of CSFs. Further research in the field of CSFs is needed to 
investigate the mentioned influences of CSFs in ERP pro-
jects.  
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