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Abstract 
 
ERP systems have gained an increased significance in companies throughout the world. The 
majority of the mid and large-sized companies already implemented one or more ERP systems 
and an increasing number of companies are expected to embark on ERP implementation 
projects in the near future. This is a new challenge to business and consequently to the 
universities who must deliver the new breed of managers. 
The aim of this paper is to review selected models with regard to their ability to describe the 
content of ERP educations exemplified by empiric data collected from one of the foremost 
universities regarding ERP-educations. 
This paper analyses the challenges of evaluating the content and composition of ERP-
educations using both a content analysing framework and two different maturity models. The 
models all help to define what should constitute an ERP-education. The application of the 
models is exemplified by use of empiric data collected from one of the foremost universities 
regarding ERP-educations. The paper concludes that educations involving ERP falls in one of 
four distinct categories, each with special challenges regarding teaching approaches. These 
four categories is the result of a trade-off in educational design between a primary focus on 
either conceptual knowledge of ERP-systems or the detailed functionality of a specific ERP-
system. Finally the paper discusses the future challenges. 
 
Keywords: ERP, ERP education, ERP integration, ERP curriculum 
 
 
Introduction 
 
Through the latest decade ERP systems has gained an increased significance in 
companies throughout the world. The main part of the mid and large-sized companies 
has already implemented an ERP system and a similar number of companies are 
expected to conduct an implementation project in the nearest future (Sheddon et. al., 
2003).  
Industry and academia alike has put a lot of resources into researching and 
documenting the complex process it is for a company to implement an ERP system. 
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This focus was a natural consequence of the many implementation projects gone awry 
in the nineties. 
Research has resulted in several practical models to minimize the risks during the 
implementation process and thereby increase the chance of a successful 
implementation. Examples of these models are e.g. the Critical Success Factor models, 
which identifies different areas of an ERP-implementation project, where certain criteria 
must be met to attain success in the implementation endeavour (Markus et. al., 2003, 
Grabski et. al., 2003).  
Gradually, as the majority of bigger companies and a significant share of mid-sized 
companies have implemented an ERP system, research focus is beginning to shift to 
the phases succeeding the implementation and stabilization phases. Among the issues 
facing the companies now is the need to educate employees to be able to handle the 
problems following increasingly pervasive role of ERP systems in organizations. 
Traditionally this need for education with regard to ERP has been satisfied internally by 
the ERP-implementing companies with help from external consultants and often in close 
co-operation with the supplier of the ERP system.  
 
Several universities throughout the world have taken up ERP as a field of study, with 
respect to both the scientific research conducted and the curricula taught. During recent 
years, university courses on Masters level dedicated solely to ERP systems has 
emerged. The indication that ERP is no longer considered merely a side-branch of 
existing research fields, but is recognized as a separate field of study raises important 
questions with regards to the content and composition of the courses dedicated to ERP. 
Which concepts should be taught, which should have priority and how are the concepts 
most effectively communicated? 
 
Based on present accessible literature, this paper argues for a necessary shift of 
emphasis within the field of ERP-education from the system-centric, detail-oriented 
approach of traditional IS-education towards a broader approach favouring knowledge 
of business processes and more general ERP-related concepts. Subsequently three 
existing models will be introduced, reviewed and criticized with regards to their ability to 
provide useable frameworks for describing and analyzing the content and composition 
of university-level ERP-courses. The assessment of the models will be based on both 
information gained from assessible literature and the practical applicability of the 
models, exemplified by use of empiric data collected from one of the foremost 
universities with regard to ERP-educations. Conclusively, the findings are used to 
discuss the issues and challenges facing universities considering or reconsidering the 
establishment of ERP-courses or ERP-educations. And finally a model is presented 
depicting the the tradeoff of two different styles of educational focus, ultimately leading 
to four generic types of graduates. 
 
Victoria University in Australia, a member of the SAP university alliance is among the 
foremost universities in the world with regards to implementing SAP ERP products in 
their curriculum. Material obtained from Victoria University concerning their Master of 
Business in ERP systems is used as basis in the evaluation of the selected models (the 
material is summarized in appendix 5). 
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The aim of this paper is to review selected models with regard to their ability to describe 
the content of ERP educations eksemplified by empiric data collected from one of the 
foremost universities regarding ERP-educations. 
 
Tendencies in ERP educations 
The way companies conduct business is presently being redefined at an extremely fast 
pace. One of the factors driving this development is the steadily increasing use of 
enterprise systems. Not only is the number of companies using these systems 
increasing, but the scope of the systems themselves is ever expanding to cover more 
business processes, including the increasingly important inter-organizational business 
processes. The term “ERP II” introduced by Gartner Group is a commonly used 
designation for the expanded scope of present day ERP systems. Correspondingly, the 
commonly referred to as “second wave” in ERP implementation projects concerns the 
application of the ERP II system concepts to the execution of business processes.  
 
The development in general as well as trends in ERP system evolution has had a 
tremendous influence on the educational requirements of employees concerned with 
the management and use of the systems. The breakdown of formal organizational 
structures and increasing use of multidisciplinary teams require interpersonal skills and 
employees with the ability to understand cross functional concepts (Dudley, 1994). As 
ERP permeates the entire enterprise and encompass ever more processes and 
business areas, increased communication across departments and specialist areas is 
required. The interdiciplinarity thus becomes paramount for gaining benefits from the 
use of enterprise information systems (Huy and Chae, 2004). 
 
A very large and increasing part of the work force, on all levels in the organizations, is to 
some extent exposed to the ERP systems as part of their work. This causes a change in 
the competencies required for both managers and users (Kraemmergaard and Rose, 
2002). A firm understanding of ERP systems is essential for future business 
professionals (LeRouge and Webb, 2004). In response to these demands, several 
universities have implemented ERP systems in an effort to better communicate 
disciplines and concepts. Additionally, a handful of universities have established 
courses or educations devoted entirely to ERP concepts. 
 
Universities must to a greater extent than formerly educate persons capable of 
effectively utilizing the various components of large scope information systems to solve 
business and organizational problems. (Hawking et al., 2001). The students must be 
capable of seeing beyond the individual process or problem and view the issue 
holistically. Formerly, focus on the holistical view has been neglected in favour of 
“stove-pipe”-type of education, tending to communicate a very functional approach, 
resulting in graduates with a too narrow perspective of the organization. (Cannon et al., 
2004; Huy and Chae, 2004). The absence of abilities to view complex issues as a 
holistic whole is a natural consequence of the highly specialized, often very technical 
skills commonly taught on university level educations. 
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Research has been conducted to identify the management competencies necessary for 
successfully integrating an ERP-system in an organization. An exponent of this 
research, categorizing competencies in personal, business and technological 
competencies is presented in appendix 1 (Kraemmergaard and Rose, 2002). Although 
the work focuses on the implementation of ERP-systems, many of the competencies 
listed will also have importance in the phases succeeding the implementation. It is 
argued that the personal competencies are needed throughout the implementation, 
while the business competencies adhere primarily to the chartering phase and the 
technological competencies to the project and shakedown phases. It is further argued 
that what in effect happens in the onward and upward phase is actually an iteration of 
the preceding phases, still requiring the identified competencies, resulting in these being 
essential for all graduates occupied to some extent with the management of ERP-
systems.  
 
It is important to note that although the recommendations for curricula focus gradually 
shifts to empathize personal and interpersonal skills above technical ones, this is not 
synonymous with the need for technical knowledge being totally eliminated. Of the skills 
categorizeable as technical within the domain of business IS, the skills enabling 
graduates to analyse and model enterprise systems (Stewart and Rosemann, 2001) 
and business processes (Lancaster, 2001) are among the most important. Others argue 
that database design and configuration should also be included in ES educations. 
Especially the consequences of the commonly very complex system integration issues 
are argued to demand a certain degree of technical knowledge. Conclusively, the mix of 
skills and competencies required to manage the entirety of an ERP-system includes 
technical knowledge, although the extent of technical knowledge required is debateable. 
 
In contrast to general IS skills, skills adhering specifically to ERP systems are not widely 
diffused in neither business nor educational organizations (Davis and Comeau, 2004). 
The result is commonly that individuals with ERP responsibility have had little or no 
introduction to these systems during the period of their education (Watson and 
Schneider, 1999). Even though a larger group of universities has adopted  an ERP 
systems into the curricula in resent years and the field as a whole has reached a new 
level of maturity (Rosemann, 2003), this assertion still holds true for some countries. A 
survey of U.S. universities showed only a 37% adoption frequency and only 12% of the 
universities had implementet more that introductory cources (Bradford et. al., 2003). If 
the universities and business schools wish to produce graduates better suited to 
manage and govern the ERP systems of present day business organizations, it is 
necessary for the educators to communicate knowledge about these systems to their 
students. If the schools wish to educate graduates capable of managing all the aspects 
of an ERP system’s life cycle, they must establish educations focused primarily on ERP 
systems.  
 
Research has shown that the implementation and use of an ERP system in curricula, 
can contribute to the improved communication of important skills and competencies to 
university level students (Stewart and Rosemann, 2001; Watson and Schneider, 1999). 
This makes it reasonable to suggest that educations focusing on ERP concepts would 
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benefit from exposing their students to “hands-on” experience through the use of a fully 
functional ERP-system. 
 
The main challenge in establishing an education producing graduates qualified to 
manage present day ERP-systems becomes the balancing and prioritizing of different 
elements. Two elements to be included in the balancing are the conceptual knowledge 
of ERP systems and the detailed functionality of a specific ERP system. The conceptual 
knowledge of ERP systems includes issues inherent specifically to the domain of ERP 
systems, as well as large parts of common business disciplines including business 
process knowledge, general management, leadership and communication 
competencies.  
 
Information systems centric curriculum (ISCC’99) 
Several initiatives have been taken to ensure conformity between industry needs and 
the content of IS educations. Among these initiatives is ISCC’99 (Lidtke et al., 1999) 
which identifies the skills required by industry. ISCC’99 is the result of a collaborative 
review process with both industry and academic participation. The redefinition of IS 
educations curricula originates from the acknowledgement that development in 
computer science together with the increasing use of information technologies have 
created a discrepancy between the content of IS curricula and  industry needs. 
 
ISCC’99 - Employment 
Using the material obtained from Victoria University (VU) it has been possible to identify 
a range of skills currently being offered to the students of the business faculty’s ERP 
education. The skills were mapped to a framework defined in ISCC’99. The framework 
presented in appendix two has furthermore been complemented with skills defined by 
various researchers in an attempt to further increase the usability of the framework. 
 
In the personal skills category, ISCC’99 lists several skills, among which “systems 
thinking” is considered essential in the new business curricula (Huy and Chae, 2004; 
Watson and Schneider, 1999). Two of the identified skills from VU’s curricula can be 
mapped directly to the ISCC’99 model. The material obtained from VU does not include 
information about the education’s contents with regards to the remaining skills in the 
category, but this is not synonymous with a neglection of these skills in VU’s 
educations. It should sooner be seen as an indication that the training and development 
of these skills are not the result of specific courses or disciplines, but the effect of the 
communication methods employed. 
 
The technical skills listed by ISCC’99 can all be considered as general concepts, 
whereas the material from VU allows for the identification of both general and 
specialized technical skills. The majority of the technical aspects of VU’s ERP education 
apply specifically to SAP products. This indicates a focus on the detailed functionality of 
these products, possibly at the expense of more general knowledge of ERP concepts. 
 
In the interpersonal skills category, the ISCC’99 framework lists fewer skills than 
identifiable in VU’s curriculum. This fact, in addition to the increased focus on 
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interpersonal skills empathized by various researchers (Al Mashari, 2002; Weston Jr 
and Weston. 2003 and others), indicates that VU’s graduates indeed do possess these 
sought after skills. Some of the skills in the ISCC’99 framework, however, are so difficult 
to operationalize, that it is impossible to map them directly to elements from the VU 
curriculum. 
 
Overall, VU’s ERP education complies with a substantial part of the requirements 
mentioned in the ISCC’99 framework. However, the education is very focused on SAP 
products, the implications of which are not easily identified. 
 
ISCC’99 - Assessment 
At the moment, ISCC’99 is the work most commonly referred in literature regarding ERP 
in business educations, with regards to both content and means of communication. The 
work is elaborated by industry and academics in close collaboration, and thus seeks to 
take into account the interests of both parties. The framework is helpful in the 
assessment of the content of IS education. ISCC’99 does not emphasize interpersonal 
skills as much as recent research concerning both IS educations in general and ERP 
educations. Without distinction between IS and ERP, several researchers mention 
interpersonal skills as being essential for future graduates, and the research identifies 
several skills not identified in ISCC’99. 
 
ISCC’99 is constructed to be generally applicable to the broad field that is IS 
educations. It is thus not easily extended to describe or evaluate more specialized 
educations. Although ISCC’99 can possibly be used to describe some of the skills and 
competencies required of an ERP education, the work is much too general to be of use 
in formulating the specifics regarding content and composition of such an education. 
Furthermore, ISCC’99 does not express any attitude to the possible benefits of 
implementing an ERP system and enabling “hands on”-training. 
 
Maturity models 
Models occupied with organization’s level of maturity with regards to IS have existed for 
several years. In 2001, Holland and Light (Holland and Light, 2001) described a three 
stage model useable to assess an organization’s progress from the initial ERP planning 
phase through an adoption phase to the strategic utilization of the system and the 
application of SCM and CRM concepts. The last phase requires a high degree of focus 
on both inter and intra-organizational value chains and the optimization of these. 
Although the ERP system is still at the core of the business, the focus in later stages 
shifts from system centric to process centric. The business processes in particular are 
the focus of both the widely spread Capability Maturity Model (CMM) model, developed 
by Carnegie Mellon University’s Software Engineering Institute and the business 
process maturity model employed by the consultancy company BearingPoint (Antonucci 
et al., 2004). Both models are divided into 5 stages and describe the development from 
an initial descriptive stage to a stage where the system is sufficiently integrated and 
understood to be used predictively and strategically. 
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It is an established fact that the implementation of an ERP system is no easy task 
whether the implementer is a company or university. Among the challenges facing 
universities are the limited knowledge and experience of the academic staff charged 
with the task (Hawking et al., 2001) and the often rigid and inflexible organizational 
structures, and lack of will to collaborate with partners inside and outside the university 
environment (Selen, 2001). To obtain an effective utilization of the system and achieve 
possible advantages it is necessary to rework the internal processes and to increase the 
collaboration across faculties regarding both teaching methods and the development of 
teaching materials. The maturity models thus can be employed to identify the current 
status of this internal process optimisation or maturity level. 
 
These mentioned maturity models has been applied to the integration of ERP systems 
into the business school curriculum (Antonucci et al., 2004), the models are reproduced 
in appendix 3-4. In accordance to the ERP maturity model, a university in stage 1 is 
currently consideration the implementation/integration of an ERP system into the 
curriculum of one or more educations. When the integration of more disciplines and 
utilization of larger parts of the ERP system starts taking place, the school can be 
characterized as being on level 2. Level 3 is reached when the school starts focusing on 
integrating concepts of ERPII like SCM and CRM in the ERP framework (Antonucci et 
al. 2004). Antonucci uses the ERP-maturity model to describe the progression in 
general, but they also employ a modified maturity model to give more detail to the 
various phases. They use the model to describe three different dimensions for each of 
five maturity levels: Functions, Process integration and level of curriculum development 
(see appendix 4). This model is very applicable to universities wishing to advance to a 
higher maturity level. 
 
The rationale for utilizing a maturity model in the evaluation of an ERP education is the 
increased use of ERP systems in the educations offered by business schools. The 
integration of an ERP system into the business school curriculum can be seen as a 
means to advance important concepts like multidisciplinarity and systems thinking, and 
is a necessity in regards to providing the future managers of ERP systems with the 
practical skills sought by the industry. 
 
ERP maturity model - Employment 
The material obtained from Victoria University (VU) contained some information 
applicable to the ERP maturity model. By implementing an ERP system and integrating 
this into the business curriculum, VU complies to the requirements for stage 1. From the 
material it is further noticed that the school has integrated the system in several 
disciplines in addition to introduce subjects concerning SCM. As the ERP maturity 
model describes this integration of ERPII aspects as the requisite for stage 3 maturity, 
VU must be concluded to be at the last maturity stage of this model. 
 
ERP maturity model - Assessment 
The indication of maturity used in this model does not cover the degree of integration 
and process redefinition necessary among faculties to attain an effective and coherent 
communication of the concepts taught. The model does not discuss if the skills and 
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competencies communicated are the ones in demand, or what kind of task the 
graduates will be able to undertake when educated. 
 
Process maturity model - Employment 
VU’s maturity is measured on three dimensions cf. the model reproduced in appendix 4. 
The focus of the dimensions are the number of disciplines which integrate the ERP 
system, the degree of process integration across departments, and the extend to which 
ERP curriculum development is done inhouse. As VU integrates ERP into several 
disciplines but no information was found to clarify whether this holds true for all 
disciplines, VU can be categorized as “adaptive” in regards to the functions dimension. 
Using the integration of ERPII concepts into the business curriculum as an indicator, 
VU’s maturity level in the dimension “Process integration” could be categorized as 
“Developing”. VU develops its own teaching material and makes this available to other 
universities, and VU’s staff gives guest lectures.  
 
Through an interview, it was stated that the university to a high extend developed its 
own teaching material and made this repeatable in other universities. In addition, VU’ 
academic staff gives guest lectures, which categorizes VU as “shared” in the dimension 
“Level of curriculum development”.  
 
Process maturity model - Assessment. 
The process maturity model has the ability to depict in detail the profile and degree of 
process integration categorizing different levels of maturity. In addition the model helps 
identify the extend of in-house curriculum development and the number of courses 
integrating an ERP system required at each level of maturity. The focus of the model, 
however, is the level of integration of the ERP system into the entire business 
curriculum and so it does only to some extend bring insight into the level of system 
integration necessary in an education with ERP as the primary subject. Nor does the 
model have the ability to illustrate whether the different maturity levels can be used as 
an indication of the breed of graduates produced by the school. Even though the model 
is concerned with the degree of integration of an ERP system, the model does not 
discuss whether a high maturity level calls for an increased volume of “hand on”-
training. 
 
Discussion 
Throughout this paper, a range of skills and competencies considered important for 
graduates working with ERP-systems has been outlined. Many of mentioned skills and 
competencies are of a very general nature, and shared with other fields of study within 
the domain of business school educations.  
 
When establishing educations concerned to some extent with elements of ERP, a 
challenge must be met regarding the balancing or trade off of two possible dimensions 
in the teaching approach. Figure 1 illustrates the balancing of knowledge of general 
ERP concepts (the vertical dimension) with knowledge of system-specific functionalities 
(the horizontal dimension). 
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The vertical dimension measures to what extent educational focus should be on issues 
and disciplines of general applicability to the field of ERP and the management of ERP 
systems. These issues include elements from the general business management 
curricula such as business process knowledge, project management, organizational 
theory, change management, management of information technology and business 
strategy. Also included are issues specific to ERP, such as the variety of 
implementation issues encountered. Finally of course, the entire scope of concepts 
encompassed in the notion of ERPII such as Supply Chain Management (SCM), 
Customer Relation Management (CRM), Business Warehouse (BW), Business 
Intelligence (BI) and system integration issues is included in this dimension. 
 
The horizontal dimension measures to what extent the education focuses on the 
functionality and operational details of specific ERP systems. For this dimension to have 
any meaning, the school offering the education must of course have implemented one 
or more working ERP systems to be able to offer students the “hands-on” training 
required.  
 
The following section describes four generic types of graduates concerned in varied 
degree with ERP. Each type of graduate represents different trade offs between the 
proposed dimensions. 
 
Graduate type: “Superuser” 
The superuser is mainly concerned with the practical use of a specific ERP system. The 
education of the superuser is focused on the application of the system’s function 
modules on common business issues. The educational emphasis should be placed on 
the superuser’s ability to successfully navigate the system and perform transactions in 
the most appropriate way. A typical job type for the superuser is supporting the rest of 
the users in the business unit. An obvious side effect of educating a superuser is the 
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extreme specialization in products from specific vendors, as the school must by 
necessity engage in close cooperation with an ERP vendor in order to obtain a working 
system for educational purposes. This and other factors results in the need for 
superuses traditionally having been satisfied by training courses offered by vendors or 
consultancy firms. The characteristics of the superuser are thus not common in 
university graduates. As the superusers have no insight into the strategic nature of ERP 
systems, they are not well suited to act as an executive with in regard to such systems. 
 
Graduate type: “ERP-capable business graduate” 
The education of this graduate does not have detailed ERP knowledge as an 
independent element.  
The graduate has perhaps been superficially introduced to the general concept of an 
ERP system, but not in any depth. Additionally, the education of the ERP-capable 
business graduate utilizes an ERP-system as a medium to facilitate the visualization of 
important concepts such as business process knowledge. This teaching approach has 
been argued effective by numerous authors, including (Davis and Comeau, 2004).  
 
Graduate type: “CIO” 
This graduate is the typical profile of CIOs in companies above a certain size. The CIO 
is concerned with the strategic level management of information systems across the 
organization, including ERP systems. The CIOs focus is not on the details of each 
specific system, but on managing and governing the entirety of information system 
required to support the business. The CIOs educational profile includes high emphasis 
on conceptual ERP knowledge because the management of ERP system usually 
resides in the IS department of organizations. 
 
Graduate type: “Head of ERP” 
The Head of ERP graduate type is essentially the CIO profile combined with system-
specific knowledge of the system he or she is.  
This educational profile is not very common on university level educations. Graduates in 
this category are usually CIOs having obtained system-specific knowledge through 
activities outside the scope of their educations, e.g. through vendor-supplied training. In 
other cases the Head or ERP is a superuser having gradually achieved the necessary 
conceptual and strategic knowledge through working experience and/or special training 
courses. Universities and business schools (e.g. Victoria University) having realized the 
discrepancy between their current graduate profile and the need of the industry are 
presently occupied with establishing educations in an attempt to produce the best 
combination of the dimensions mentioned. 
 
We argue that this educational profile is the one best suited for a position as highest 
level executive with responsibility of ERP, the position we refer to as Head of ERP. We 
are convinced that a thorough conceptual understanding of ERP-issues obtained 
through a Masters level education with this particular focus in combination with detailed 
system-specific knowledge and operational skills concerning the system governed is 
necessary to maximize the benefits obtained from the use of ERP systems. This 
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combination of skills and competencies will enable the organization to successfully 
utilize ERP systems as a means of gaining and sustaining strategic advantages. 
 
The Head of ERP profile is the best preparation possible for graduates who at some 
point in their career must manage the entire life cycle of these increasingly important 
systems and successfully navigate organizations through the second wave. 
 
Conclusion 
The aim of this paper is to review selected models with regard to their ability to describe 
the content of ERP educations exemplified by empiric data collected from one of the 
foremost universities regarding ERP-educations.On a general level, the selected 
models are capable of contributing with elements to the description and analysis of ERP 
educations. None of the models however, neither individually or combined, are capable 
of encircling in any detail the most appropriate content and composition of a present day 
ERP-education.  
The ISCC’99 model focuses on the conceptual content of an IS education, but does not 
incorporate ERP. It does however contain generic skills also needed in an ERP 
education, especially regarding personal and interpersonal skills. 
Although suffering from the same limitations as the ISCC’99 model, the maturity models 
provided a useful framework for assessing and evaluating the integration of ERP 
systems in business school curriculum, which must be considered a condition for 
establishing an education with focus on such systems. As the ERP maturity of the 
university increases, the focus of the adopting university shifts from functional and 
operational implementation issues to a more crossfunctional process oriented focus with 
higher attention to ERP curriculum development. The higher the maturity level, the 
better the premise for offering an ERP education capable of producing sought-after 
graduates.  
The proposed model identified four generic types of graduates, each with a different 
trade off between conceptual ERP knowledge and system-specific functionalities. The 
model was used to argue for the “Head of ERP”-graduate profile being the best fit for an 
executive level ERP manager. The profile combines a high level of conceptual ERP-
knowledge with a thorough understanding of the specific system employed. 
 
Regarding ERP educations, this paper concludes that both existing and would be 
educations must carefully consider the balancing of two dimensions in the composition 
of their education, namely the level of focus attributed to the conceptual knowledge 
regarding ERP and the system-specific functionality of the ERP system used. 
 
Research must be conducted to uncover which balance of these dimensions is the most 
appropriate for the topmost level of ERP management in organizations (Head of ERP). 
The authors propose that this research be conducted in close collaboration with industry 
representatives capable of communicating the current and expected future educational 
requirements of employees in this particular category of business management.  
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Appendix 1 
 
Main Activities within the phases (adopted from Markus and Tanis 2000) 
Stages Main activities 
1. Chartering Idea of adopting enterprise systems 

surfaced 
Selection of software and hardware 

2. The project  Current and/or future business process 
modelling 
Configuration and customization of the 
system, roll-out and start-up 

3. Shakedown System performance tuning 
Process and procedual changes 

4. Onward and upward Continuous business improvement 
Technology upgrading 

Kraemergaard and Rose (2002) 
 
 
 
Managerial Compentencies for ERP journeys 
Personal Competencies Business Competencies Technological 

Competencies 
• Human resource 

competence 
• Leadership 

competence 
• Communication 

competence 

• Organizational 
competence 

• Strategic 
competence 

• Business process 
competence 

• Project management 
competence 

• Technology 
competence 

• ERP system 
competence 

Kraemergaard and Rose (2002) 
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Appendix 2 
 
ISCC’99 Defined attributes Other authors1 Victoria University 
Personal skills Systemic-thinking skills 

Problem solving skills 
Critical-thinking skills 
Risk-taking skills 
Personal-discipline skills 
Persistence 
Curiosity 

Supporting innovation 
Planning & coordinating 
Problem solving 
Effective application of all 
components of an IS 
(holistic) 
Multidisciplinary 
System thinking 
Ethics 

Problem solving skills 
Systems thinking skills 

Interpersonal 
Skills 

Collaborative skills 
Communication skills 
Conflict resolution skills 

Change management 
Manage multiple 
partnership relationships 
Human resource 
competencies 
Leadership competencies 
Organizational 
competencies 
Project management 
Cultural awareness 
Communication 

Implementation methodologies, 
techniques and tools 
Change management 
Organizational skills 
HR-skills 
Project management (sap) 

Technical and 
knowledge 
skills 

Information abstraction, 
representation, and 
organization 
Enterprise computing 
architecture and delivery 
systems 
Information systems 
domain knowledge 
Concepts of information 
and systems distribution 
Human behavior and 
computer interaction 
Dynamics of change 
Process management and 
systems development 
Use of computing tools to 
apply knowledge 

DB-configuration 
System development 
Database design 
Business process 
modeling /engineering 
 

Workflow modeling (sap) 
Process modeling (sap) 
Implementation meth. tech. and 
tools (sap) 
Analysis, design and 
implementation of ERP systems 
(sap) 
Supply chain management 
Understand strategic features of 
ERP system 
E-business,  model and strategy 
(sap) 
Management of information 
technology 
Programming techniques (sap) 
Advanced programming skills 
(sap) 
Client server computing (sap) 
Planning and control through 
SAP  
ERP modeling and systems 
administration (sap) 
Financial and management 
accounting in ERP systems 
(sap) 
EAI technology 
Application development 

 

                                                 
1 Kraemmergaard, Møller et al (2003); Huy and Chae,(2004); Al-mashari (2003); Stewart and Rosemann (2001); 
Hawking, et al., (2001); Selen (2001) 
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Appendix 3 
 
ERP Maturity model (adapted from Holland and light, 2001) 
 

 
Antonucci et al. (2004) 
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Appendix 4 
 
Factors Used to Determine ERP-Education Deployment Maturity Model Stages 
 
Level Functions Process Integration Level of Curriculum 

Development 
Initial/Siloed Single Discipline, 1-3 

courses 
Limited to processes 
within the discipline 

None – Uses 
curriculum provided 
by others 

Adaptive More than one 
discipline uses ERP 

Processes still within 
discipline but begin to 
explore affects on 
other disciplines 

Takes exercises 
developed by others 
and adapt them to 
school’s curriculum 

Developing Every discipline has at 
least one course 
using ERP 

Processes begin to 
cross disciplines and 
extend in functionality 
within discipline, i.e. 
introduce CRM, BW, 
SCM, etc.  

Curriculum developed 
in house or 
extensively adapted to 
fit curriculum 
requirements 

Shared Every discipline has 
multiple courses using 
ERP 

Processes and 
information begin to 
integrate curriculum; 
students see same 
date from multiple 
perspectives 

Curriculum that has 
been developed in 
house is made 
repeatable in and 
extensible to other 
schools 

Optimized Nearly every course in 
the curriculum has at 
least a reference to 
ERP systems 

Processes are fully 
integrated and have 
depth in every major 
discipline (processes 
and information are 
ubiquitous within the 
programs) 

Curriculum continues 
to evolve with industry 
changes and readable 
shared with others. 

Antonucci et al. (2004) 
 
 



2nd International Conference on Enterprise Systems and Accounting (ICESAcc’05) 
11-12 July 2005, Thessaloniki, Greece  

                  
 

 179

Appendix 5 
 

 Victoria University 
Purpose - Provide students with the knowledte, competencies and processes to ensure 

their employment within the field of Enterprise Resource Planning systems 
(ERPs) 

- Develop problem solving skills 
- Skills in implementing and maintenance of ERPs 
- Recognize the overall business context in which ERPs are to be found 

Courses Core Subjects 
- Business process engineering  
- Strategic Use of Enterprise Resource Planning Systems 
- Enterprise Resource Planning Systems Implementation 
- Enterprise Resource Planning Systems 
- Supply Chain and Logistics Management 
- Organisation and Change Management 

Specialization 
- Enterprise Electronic Commerce 
- Management of information Technology 

Electives (4) 
- Applications Programming Techniques 
- Transaction Programming Techniques 
- Client Server Technology 
- ERP Systems Administration 
- Enterprise Project Systems 
- Planning and Control through ERP Systems 
- Human Resource Information Systems 
- Computerised Accounting in an ERP System 
- Enterprise Applications Integration 
- Information Systems Applications Development 

ERP system SAP R/3 
ECTS/points Total course: 180 credit points 
Skills 
Identified 

- Workflow modeling 
- Process modeling 

o Identifying, reorganizing and implementing processes in a business 
organisation 

- Implementation methodologies, techniques and tools 
- Analysis, design and implementation of ERP systems 
- Organizational design and change processes  

o Change management 
o Organizational compentencies 
o Systems thinking 

- Supply chain management  
- Understand strategic features of ERP system 
- Model and strategy development and considerations in relation to E-business 
- Management of information technology 

o Strategic use, business continuity planning 
 Planning & coordinating 

- Programming techniques 
- Advanced programming skills (ABAP) 
- Client server computing 
- Erp modeling and systems administration  

o System development 
o DB design 
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- Project management 
- Planning and control of manufacturing (teknisk) 
- Analysis, design and implementation of HR information systems 
- Accounting and financing in ERP systems 
- EAI technology 
- Application development 


