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Exploring the gap between the practical and
theoretical world of ERP implementations: results
of a global survey
R. CATERSELS, R.W. HELMS, R. BATENBURG
ABSTRACT. This paper describes the differences between the theoretical world
of ERP researchers and the practical world of ERP consultants. A survey was
held among 129 ERP consultants to explore their opinion and experience with
regard to a number of subjects that have been researched in many papers, such
as the use of ERP implementation methods, ERP phase models, critical success
factors (CSF’s), and critical failure factors (CFF’s). A central question was to
investigate the consultants’ use of scientific research in relation to their
preferred source of information on ERP implementations.
The results of the survey shows that ERP consultants mainly use
implementation methods that are developed by ERP vendors. Other
implementation methods used are proprietary methods which in most cases are a
combination of vendor methods and project management frameworks. Also ERP
phase models developed by vendors are used most often by consultants.
Respondents appear to hardly know ERP phase models that are scientifically
based. The most preferred scientific phase model by respondents is a model that
focuses on the implementation phase of the ERP lifecycle.
This study shows that the majority of the respondents does not use scientific
publications on ERP. This mainly due to lack of time and knowledge which
articles are interesting. Quite practically, the cost of accessing scientific material
was also mentioned as a hindering factor. The conclusion is that there is indeed
a gap between the scientific and the practical world of ERP implementations.
The science community should reconsider other ways to let the business
community take advantage of their knowledge. Reversely, the consultant
community should dedicate more time in both reading and contributing to the
scientific knowledge on ERP implementations.
L. RESEARCH TRIGGER

ERP implementations are notorious and well known for their failure. Although recent
statistics about implementation failures are not available, a report from Gartner (Ganly 2006)
says that 25 percent of the ERP implementations fail and that 80 percent are over time or
over budget. In the scientific literature different numbers concerning implementation failure
can be found. Barker and Frolick (2003) suggest that 50 percent of ERP implementations are

This is a NIVEL certified Post Print, more info at http://www.nivel.eu

Catersels, R., Helms, R.W., Batenburg, R. Exploring the gap between the practical and
theoretical world of ERP implementations: results of a global survey. In: Proceedings of the
International Conference on Research and Practical Issues of Enterprise Information Systems
CONFENIS 2010, 25-27 August 2010, Natal (Brazil)

failures. Hong and Kim (2002) and Rettig (2007) estimate that 75 percent of ERP
implementations are "unsuccessful". Scott and Vessey (2000) and Martin (1998) estimate
failure rates to be as high as 90 percent. One explanation for this variation in failure rates lies
in the definition of failure. Where one author only defines failure when the whole project is
terminated, the other author defines failure when the objectives of the project are not reached
within time and/or budget. Whichever definition is used, we can safely state that many ERP
implementation projects do not reach the intended objectives within the given constraints.
According to Gartner (Biscotti 2009) the ERP software market is still growing: “Overall,
the enterprise software market in Europe, the Middle East and Africa is
expected to reach 70 billion euros by 2013, with a five-year Compound Annual Growth
Rate (CAGR) of 5.0%. During the same period, the worldwide market will reach 214 billion
euros, with a CAGR of 7.1%.The need to integrate all the business processes in one
computer system and align this system with the business goals in the high competitive world
of today has only become more important. This means that ERP implementations will stay
important for the next couple of years. Research in this field to make these steps as
effortlessly as possible is hence important. The implementation process is still something
that should be considered carefully because of the numerous studies that show that the
projects still fail: (Holland, Light et al. 1999; Jarrar, Al-Mudimigh et al. 2000; Markus and
Tanis 2000; Esteves and Pastor 2001; Somers and Nelson 2001; Akkermans and Helden
2002; Hong and Kim 2002; Al-Mashari, Al-Mudimigh et al. 2003; Nah, Zuckweiler et al.
2003; Umble, Haft et al. 2003; Somers and Nelson 2004; Motwani, Akbulut et al. 2005; AlMashari, Ghani et al. 2006; Finney and Corbett 2007; Bradley 2008; Ngai, Law et al. 2008).
Much scientific research has been done in the field of ERP software implementations.
Apparently however, ERP failure rates are not decreasing. If ERP implementations were
done according to the recommendations derived from scientific research, one might expect a
reduction in implementation failures. Although figures about implementation failure rates
cannot be scientifically validated, the numbers still appear to be high (Newman and Zhao
2008; Pan, Hackney et al. 2008; Wu, Ong et al. 2008). After some discussions with ERP
project leaders about the use of scientific literature, a possible problem emerged. With the
vast amount of literature about ERP, which is published in a broad range of scientific
journals, it might be very problematic to keep up to date about this subject. The normal
learning cycle of exploration, concept development and concept application of scientific
knowledge may not hold true in the case of ERP implementation. Due to the vast amount of
literature, it could well be true that the ERP consultants never reach the phase of concept
application.
In order to investigate if the consulting world has problems digesting the information
produced by the scientific world, the following main research question was derived.
"To what extent are the theoretical world and the practical world of ERP implementation
disconnected?"
In order to investigate the main research question the following sub questions were derived:
- Which implementation methods and phase models are used by ERP consultants?
- How do ERP consultants keep their knowledge up to date about ERP implementations?
- Which critical success factors and critical failure factors are considered by ERP
consultants as most important?
Because of the broad range of journals that publish articles about ERP, also the following
question was asked:
- Which journals are considered valuable by ERP consultants?
This last question is valuable for the research community to make them aware of which
journals one should publish in order to reach the intended reading public.
The final main goal of this study is to give insight into the possible gap of knowledge about
ERP implementation between ERP consultants and the current scientific state-of-the-art. If
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indeed the main research question holds, meaning that there is a gap between the scientific
and the practical world, the scientific world has to think about a method to bridge this gap
and to find a way to effectively transfer knowledge to the ERP community.
In the next sections a closer look at the theoretical background is taken, how the data was
gathered and analyzed and finally conclusions are drawn.
2. THEORETICAL BACKGROUND
In this chapter, a closer look will be taken on the research about ERP methods, phases and
models. When searching the scientific literature on ERP methods or models, one is
confronted with ambiguity. Three type of ERP methods and three types of models have been
found in the scientific literature. Each is discussed in the next sections.
2.l ERP methods
In scientific ERP literature three types of methods can be found: implementation
approaches, structured steps towards a successful implementation, and the market segment
method. The third type applies to situations in which ERP is either implemented alone or in
combination with partners in the same market segment. By teaming up with other
organizations in the same market (or when you are big enough) an ERP vendor can be
enticed to make a special version for a specific market. Within the scientific literature this
type is only mentioned and the researcher was unable to find further studies about this
method.
2.l.l Implementation approaches
The first type of methods are sometimes called implementation approaches or ERP
strategies (Brown and Vessey 1999; Holland, Light et al. 1999; Parr and Shanks 2000;
Esteves and Pastor 2001; Stender 2002; Mabert, Soni et al. 2003; Esteves and Bohórquez
2007; Vathanophas 2007). Four types of implementation approaches are mentioned most
frequently: Big Bang implementation (all the modules across all of the organization), site
implementation (all the modules one site at the time), modular implementation (one module
at the time) and the process implementation method (where a process of the organization is
modeled into ERP). Parr and Shanks (2000) have a different view on implementation
approaches. They classify the approaches depending on how much customization is needed:
plain vanilla (no customizations), middle road (minor customizations), and comprehensive
implementation (extensive customizations). Depending on the characteristics in Physical
Scope, the BPR Scope, Technical Scope, Module Implementation Strategy, and Resource
Allocation, they allocate the implementation to one of the three categories. The Module
Implementation Strategy are then the four implementation approaches mentioned earlier thus
combining the different approaches.
2.l.2 Structured steps
The second method is a systematically structured approach to successfully integrate
software based service or component into the workflow of an organizational structure. These
methods are divided into categories: project management frameworks, embedded
frameworks and generic frameworks. First, the project management frameworks are
discussed.
There are several project management methods or frameworks that can serve as a basis for
an implementation method. The most famous ones are: PRINCE2, DSDM and PMI.
PRINCE2 and DSDM both have a focus on software and information system
implementations as both frameworks have defined an implementation phase. The DSDM
framework consists of three sequential phases where the project lifecycle is the most
elaborate one (see table 1).
Together they form an iterative step-by-step approach in developing an information system.
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PRINCE (Projects in Controlled Environments) was first developed by the UK government
in 1989 as the standard approach to IT project management for central government. Since
then, the method has been enhanced to become a generic, best practice approach suitable for
the management of all types of projects. PRINCE2 is
based on seven principles: Business justification, Learning lessons, Roles and
responsibilities, Managing by stages, Managing by exception, Product focused and Tailored.
These principles flow through to the underpinning processes (see table 1).
Embedded frameworks are the frameworks from ERP vendors. Typically, these
frameworks are only used to implement the ERP package from this particular vendor. SAP
for instance has its Accelerated SAP (ASAP) method and Oracle has its Application
Implementation Method (AIM). (see table 1).
[TABLE 1]
Generic frameworks are produced by consulting companies or the scientific community.
Consulting companies rarely publish their methods and therefore these methods are no
further elaborated in this study. In scientific literature there are a number of authors who
describe implementation steps (Agarwal, Raha et al. 2000; Chang and Gable 2000; Markus,
Axline et al. 2000; Ross and Vitale 2000; Al-Mudimigh, Zairi et al. 2001; Dibbern, Brehm et
al. 2002; Stender 2002; Umble, Haft et al. 2003; Ioannou and Papadoyiannis 2004;
Vathanophas 2007).
There is a thin line between implementation steps and phase models (also called process
models or lifecycle models). Because implementation steps often need to be taken in a
certain order to be effective, it is logical to relate these steps to a phase model.
The main difference between the scientific models is whether steps for a pre- or postimplementation phase are taken into account or not. The methods of Agarwal, Raha et
al.(2000) and Al-Mudimigh, Zari et al. (2001) end when the implementation is finished,
while Chang and Gable (2000), Markus, Axline et al. (2000), Ross and Vitale (2000),
Dibbern, Brehm et al. (2002) and Umble , Haft et al. (2003) specifically mention the post
implementation phase where the ERP system is continuously monitored and improved. The
methods of Stender (2002) and Ioannou and Papadoyiannis (2004) are iterative processes
that can go on indefinitely.
In the pre-implementation phase, the models typically focus on the requirements, ERP
selection process, the business case and the planning of the ERP implementation. In the postimplementation phase the models typically focus on the upgrade path of the ERP system,
ongoing improvements of the system and the achievement of the expected business results.
2.2 ERP models
With regard to ERP models the literature is comparable to the domain of ERP methods.
Three different models can be found: data models, Critical Success Factor (CSF) models and
phase models. The data models are ERP vendor specific and of no interest to this study.
CSF models are from the scientific world. ERP vendors do address CSF’s but this study has
not found models or frameworks from ERP vendors where these CSF’s are grouped.
Phase models can be found in the scientific world and by the ERP vendors. In the next two
subparagraphs both types of models will be discussed.
2.2.l CSF Models for ERP
CSF models for ERP implementations are probably the most published subject in the filed
of IS/IT research. CSF’s with regard to ERP is a classic theme as can be demonstrated by the
extensive number of publications (cf. Bingi, Sharma et al. 1999; Brown and Vessey 1999;
Cantu 1999; Holland, Light et al. 1999; Laughlin 1999; Jarrar, Al-Mudimigh et al. 2000;
Parr and Shanks 2000; Somers, Nelson et al. 2000; Al-Mudimigh, Zairi et al. 2001; Esteves
and Pastor 2001; Nah, Lau et al. 2001; Rosemann, Sedera et al. 2001; Somers and Nelson
2001; Akkermans and Helden 2002; Muscatello 2002; Mabert, Soni et al. 2003; Colmenares
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2004; Rasmy, Tharwat et al. 2005; Sun, Yazdani et al. 2005; Al-Mashari, Ghani et al. 2006;
King and Burgess 2006; Plant and Willcocks 2006; Finney and Corbett 2007; Bradley 2008;
Bueno and Salmeron 2008; El Sawah, El Fattah Tharwat et al. 2008; Ngai, Law et al. 2008).
One of the first to develop a CSF model for ERP implementations was Rodrigo Cantu
(1999). His classification is presented in Table 2.
[TABLE 2]
If we compare this framework with the most cited CSF model of Somers and Nelson (2001)
(see table 4, later on) one can see much overlap between the two. Also, Cantu coupled the
CSF’s to the phase model of Cooper and Zmud (1990).
Holland, Light et al. (1999) are known for their classification of CSF’s in strategic and
tactical factors. Parr and Shanks (2000) in their research coupled the CSF’s with their own
process model i.e. in which phase are which CSF’s important. Al-Mashari, Al-Mudimigh et
al.(2003) made a taxonomy of CSF’s where CSF’s are coupled with ERP benefits and
dimensions of success. King and Burgess (2006) created a dynamic model where the CSF’s
are linked in a causal chain. Using simulation they hope that managers can explore the
consequences of their actions. Ngai, Law et al. (2008) take a better look at culture and at the
differences in ten different countries/regions. ‘Top management support’ and ‘Training and
education’ are the most frequently cited CSF’s within these regions.
2.2.2 ERP process and phase models
Of a literature review is done on the subject of ERP process and phase models, thirteen
different phase models can be found: (Cooper and Zmud 1990; Bancroft, Seip et al. 1996;
Esteves and Pastor 1999; Chang and Gable 2000; Markus, Axline et al. 2000; Markus and
Tanis 2000; Parr and Shanks 2000; Ross and Vitale 2000; Dibbern, Brehm et al. 2002;
Bernroider and Leseure 2005; Esteves and Bohórquez 2007; McGinnis and Huang 2007;
Vathanophas 2007).
The oldest model is by Cooper and Zmud (1990) (see table 3)
[TABLE 3]
There are two main differences between the phase models. The first is whether the whole
lifecycle of the ERP system is taken into account. Some models only focus on the actual
implementation while others have phases from the initial idea to the
retirement of the system. The second difference is whether the focus is only on the
organization that is implementing the ERP system and on the data that flows through the
organizations. Organizations are no longer the sole owner of data. They receive data, modify
it and pass it to other organizations. Vathanophas (2007) is the first to differ the phases
between Inter-organizational and Intra-organizational. Now that the data of ERP applications
flow between organizations this addition is relevant.
In the scientific literature three different process models are cited frequently, used or
referred to the most: Bancroft (Bancroft, Seip et al. 1996), Ross (Ross and Vitale 2000) and
Markus and Tanis (Markus and Tanis 2000).
3. SURVEY DATA COLLECTION
This section presents the results of a global survey that was held among ERP consultants.
One of the biggest problems in the collection phase was reaching the target population. The
first strategy was to use LinkedIn because ERP consultants can easily be found there. A
second strategy was to use Google to find ERP consultancy firms throughout the world. This
search resulted in 266 companies receiving an individual e-mail with an invitation to
participate. After four weeks, a reminder of the survey was sent.
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The strategy of e-mailing ERP consultancy firms proved to be the best strategy to reach the
target audience. Because most of the respondents left an e-mail address, one could count the
e-mail addresses that corresponded to one of the companies. From the results, 51 e-mail
addresses where identified as belonging to a company on the list. This resulted in a response
rate of about 19%. Of course is it possible that people used their private e-mail account for
the survey and the true response rate was probably higher. To get a representative sample,
consultancy firms in specific countries where searched. Unfortunately, not all countries were
represented equally. In Eastern Europe and Latin-America consultancy companies could not
be persuaded to participate in the survey for example.
In total, 189 people clicked on the link to open the survey. From those, 141 started the
survey and 106 fully completed the survey from 35 countries. The data for the people who
did not finish the questionnaire was not totally removed. The answers they gave before
leaving the survey were considered valid and therefore used in the analysis phase. Twelve
respondents were removed because they only answered the first couple of questions
(N=129).
[FIGURE 1]
4. DATA ANALYSES
4.l The use of ERP methods and phases
With regard to the use of ERP methods we can concluded that consultants mainly use the
method of an ERP vendor. This group of 47.7% (‘designed by ERP vendor’ and ‘dependent
on ERP vendor' group added together) is more than half of the total group that is using an
implementation method (86.9% of the total group used an implementation method). An
implementation method is a model or framework with the steps to be taken towards a
successful implementation. The reason for use of a method is to make sure that no step is
forgotten and that the process can be repeated to obtain a reliable result. A surprisingly high
number of respondents (13.1%) do not use an implementation method or framework. A
further investigation into the reasoning behind this strategy is needed, because the advantage
of not using an implementation method is not clear.
The problem with a vendor implementation method is that it can only be used for the
products of that vendor. Almost half of the respondents who use vendor implementation
methods use the method dependent on the vendor they work with (10.3%). The problem for
this group is that they constantly have to switch between implementation methods and the
problem of mixing things up. For consultants who work with multiple ERP vendors, a more
generic implementation method could be useful. This is probably the reason why a large
group of 30.8% have developed a proprietary implementation method. Further investigation
is needed into why this group prefers to develop a proprietary model instead of using a
scientific method or
an available generic methodology like the Object Process Methodology (OPM)1. A
possible explanation could be the fact that those methods are relatively unknown to the
respondents and are not easily found on the Internet.
With regard to phase models comparable results are found. Here 43.9% of the respondents
use phase models from vendors (‘designed by ERP vendor’ and ‘dependent on ERP vendor’
group added together). Almost half of this group (18.7%) switches between different phase
models.
29% of the respondents develops proprietary models The scientific models are hardly
known.
It can be concluded from the proprietary methods and phases that a mix of implementation
frameworks like DSDM, PRINCE2 or PMI in combination with vendor methods is used the
most
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The overall conclusion that can be made is that vendors dominate in the methods and phase
models used by the ERP consultants. Of course, the vendor methods are proven and
specifically constructed to implement the software of the vendor. However, a generic method
can often be adapted more easily to situational factors. For consultants who work with many
ERP vendors, it is probably convenient to learn one generic method than to learn the
methods of each vendor.
4.2 How do ERP consultants keep their knowledge up to date?
In general, three different learning styles can distinguished on how people learn, i.e. by
seeing, hearing and experiencing2. If we apply this to the ways that consultants keep their
knowledge about ERP implementations up-to-date are placed in preferred order, the
following table emerges:
[TABLE 4]
The most popular way of keeping knowledge up to date is by doing implementations (91%,
N=114), i.e. learning by doing. But with the length of ERP implementations the learning
cycle will be long this way and people have the tendency to stick to their habits of working.
By using scientific journals, the learning cycle could become less long and could inspire
people to try new ways of working.
The second most preferred way of learning is the use of websites (86%, N=117). The
reason for the popularity is the accessibility of this medium. Information is readily available
when needed. The only problem is the quantity and the quality of the information. There are
many websites and some are not easy to locate. Due to the popularity of ERP there is,
unfortunately, a large group of websites with questionable content and targeted at generating
income through advertising3.
Colleagues are in third place (79%, N=115) for keeping knowledge up to date. Almost half
of this group (48%) still does not use project deliverables as a source of knowledge.
Although this source is freely available, (they have to be made anyway) and project
management frameworks do stress this point, the group that does not make time for it is quite
large.
The last position of scientific articles (38%, N=120) is of concern. Of the respondents, 64%
indicated a lack of time available for reading. The reason why people do not have time for
reading is billable hours. The average rate that a consultant needs to be billable is about 85%.
This leaves six hours in a 40 hour workweek to do the rest of the work and to educate
oneself. Furthermore, respondents do not know the interesting articles, do not know the top
authors in the field, do not know how to find them and, if they do find them, are hindered
because of the cost of accessing this material.
4.3 Critical Success Factors
One of the sub questions of this study was which critical success factors are considered
important by ERP consultants. For this question the respondents were asked to rank the
CSF’s in a similar manner as Somers and Nelson (2001). Somers and Nelson did their
research around 2000, and hence it is interesting to find out if the position of CSF’s is
different according to this audience and might also has changed over time. The number of
respondents who participated in the research of Somers and Nelson was: 86. The number of
respondents for this question was: 107. To see if the change in position is significant
Welch’s t-test was used (see Appendix A Welch’s t-test). The normal Student t-test could not
be used due to the unequal variance of both samples. The values marked with a * indicate the
CSF’s where P two tailed is smaller than α=.05 and the change in position is significant (see
table 5).
A number of observations can be made. Overall, the standard deviations of the answers
were lower than in the research of Somers and Nelson. This means that the respondents
agreed more with each other on this research.
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When we look at the positions of the CSF there are some differences between the rankings.
The most prominent difference concerns Change Management as a CSF. It is ranked 15
places higher by the consultants compared to the research by Somers and Nelson. Change
management has received more attention the last couple of years(Kemp 2008; Motwani et al.
2008; Allen 2008; Kerimoglu and Basoglu 2006) and this new research underlines this view
on change management. The next high riser was Use of consultants which raised five places.
The largest drop was by CSF Vendor support that dropped nine places followed by Project
Champion that dropped eight places.
[TABLE 5]
4.4 Critical Failure Factors
For this question the CFFs were rated the same way as the CSFs. Although CFFs are
sometimes just the opposite of a CSF there are still some subtle differences. The top two
indeed overlap with the CSFs. One CFF that stood out is number five: ‘Poor internal
communication’. Looking at the CSFs it is lower on the list, where the opposite is on rank
nine. Because of the length of this survey, the respondents were not asked to place the CFFs
in the different phases. From the results of the CSFs this would be something of interest
because the same conclusions could probably be drawn that in certain phases, certain CFFs
are more important.
[TABLE 6]
4.5 What journals are considered by ERP consultants as most valuable?
The fact that the best known journal (see table 7) is known by only 15 respondents indicates
that the common goal of science to gain knowledge about ‘the world around us’ and not to
be kept secret, is an ambition that is far away.
There are however some bright spots on the horizon. More and more journals have become
open access journals. Research has been done on the impact on citations5. Free online
availability substantially increases the impact of an article. This makes it more interesting for
authors to publish in an open access journal. Unfortunately, there are very few open access
journals that publish about ERP. It would be advisable to check the Directory of Open
Access journals regularly6.
[TABLE 7]
5. CONCLUSIONS
A number of conclusion can be drawn from this study. From a ‘positive’ perspective, we
can stress that 38% of the respondents does know and uses scientific literature on ERP.
However, there is a clear gap between the scientific world and the business community. The
scientific community must seriously rethink the way in which research can become more
open. Research must not only be published, but used, applied and built upon by others. The
conclusion from this study is that scientific research is infrequently used and applied by the
business community.
This however, does not originate in unwillingness to learn. From the remarks of this survey,
almost all of the respondents are very enthusiastic about this kind of research and feel that
more of this research should be done. However, it appears that the scientific community is
unable to accommodate to the needs of the business community. The way the scientific
community chooses to make research public is the least favorite form of the business
community.
There are some suggestions to be made for further research. For the phases, the approach in
this study was to use the most often cited scientific phase models to
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discover which one was the most popular. In hindsight this may have been the wrong
approach. The most popular phase model is useful for the actual implementation, but an ERP
project is more than that. The phases before and after the actual implementation are also
important. Especially now when a lot of companies are upgrading their ERP systems. Two of
the models do encompass the whole lifecycle of an ERP implementation but are not specific
enough. One model has the right granularity but ends when the implementation is finished. I
would encourage someone to make a phase model with the right granularity that does
encompass the whole lifespan of an ERP implementation.
A last suggestion is to investigate implementation failure rates. To my knowledge, only
three scientific studies have been done about failure rates and the latest was from the
previous century. From the Internet it was suggested that failure rates are still high.
Scientifically I cannot validate that feeling. Information on these figures is crucial. If science
is applied and the numbers are not diminishing, something is wrong or something is being
overlooked. The results from this study show that the business community only partly uses
the lessons from science. The feeling on the Internet about implementation failure rates
could thus very well be true.
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