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Abstract: 
Implementing an ERP (Enterprise Resource Planning) system is a complex, risky, time-consuming, and very expensive 

affair. Unfortunately, ERP implementations are often still over budget and time, and below expectations. Ticking off 

critical success factors (CSFs) and risks is supposed to take care of all intricacies during an implementation. However, 

complexity theory suggests no perfect foresighted knowledge can exist and one should always be prepared for new and 

unexpected events happening (“unknown unknowns”). Currently, ERP research does not explicitly address this 

unexpected behavioral aspect of complexity. Therefore, it seems relevant to explore whether this unexpected 

complexity aspect of ERP implementations can be observed in actual ERP implementations. We demonstrate through 

an in-depth and structured case analysis that a normal, well-planned, and managed ERP project shows indeed 

unexpected behavior. That is to say, totally unforeseen major problems appear. From our observations, it is evident that 

ERP implementations can show significant unexpected behavior despite the best of knowledge, proper preparation, and 

project management practice. It seems relevant to perform more research into the relevance of appropriate control 

mechanisms based on acceptance of the inherent complex, i.e. unpredictable nature of ERP implementations. This 

awareness should complement existing mechanisms as CSFs and risks. 
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1. Introduction 

Despite some 20 years of practice and research, ERP (enterprise resource planning) implementations are often still over 

budget and time, and below expectations of stakeholders [1]. According to Amid, et al. [2]: “It is said that about 70% of 

ERP implementations fail to deliver anticipated benefits and three-quarters of these projects are unsuccessful. These 

projects are, on average, 78% over budget, took 2.5 times longer than intended and delivered only 30% of promised 

benefit”. More recently a report from Panorama consulting [3] shows that in 2019 58% of the cases the project took 

longer than expected, 45% exceeded budget. 

Therefore, the search for means and methods that can make implementations of ERP systems more successful continues 

to be relevant. A quote from Donald Rumsfeld (a retired American politician) inspired the ERP research in this article: 

“Reports that say that something hasn't happened are always interesting to me, because as we know, there are known 

knowns; there are things we know we know. We also know there are known unknowns; that is to say, we know there are 

some things we do not know. But there are also unknown unknowns- the ones we don't know we don't know”. The 

concepts “known knowns”, “known unknowns” and “unknown unknowns” might prove to be of value in ERP 

implementation research approaches. A well-known approach for IT projects is research into critical success factors 

(CSFs) [4]. CSFs can be considered as ‘known knowns’ [5] for ERP implementation projects. The basic idea behind 

these ‘known knowns’ factors is that CSFs are expected to provide focus points that need to be addressed thoroughly to 

achieve a positive effect on the outcome and success of an ERP implementation. Using lists with critical success factors 

is widely popular in many areas, in particular in project management [6]. 

Also, considerable research has been performed into risks for ERP implementations. A project risk is an uncertain event 

or condition that, if it occurs, has a positive or negative effect on a project’s objectives [7]. Risks can be identified in a 

project, but it is unknown whether or when an event caused by this risk will ever occur and to what extent. Therefore, 

risks can be considered ‘known unknowns’.  

Given all validated and exhaustive ERP CSFs and risks lists: why are ERP implementation projects still not more 

successful? Could it be that practice simply ignores existence and influence of ‘unknown unknowns’. Is it possible that 

a third category, i.e. ‘unknown-unknowns’, as a generally ignored category, may have some effect in the success of 

ERP implementations? However, before research into ‘unknown unknowns’ can start, we should answer a fundamental 

question, i.e. do ‘unknown unknowns’ significantly influence ERP projects? To our knowledge, there is no ERP 

research which clearly proves the existence of these ‘unknown unknowns’ and their influence on success in ERP 

implementation projects. We surmise that in an ERP project ‘unknown unknowns’ manifests themselves as emerging 

unexpected troublesome issues.  

Unexpected behavior of a system (e.g., an ERP implementation project) is a fundamental and well-identified 

phenomenon in complexity theory [8, 9]. Complexity theory suggests that in complex systems, no perfect foresighted 

knowledge exists and one should always be prepared for new and unexpected events (a.k.a. the “unknown-unknowns”) 

[10, 11]. It therefore seems sensible to apply complexity theory as guidance for research into ‘unknown unknowns’, i.e. 

the unexpected behavior of ERP projects. Therefore, we will explicitly address the complexity of ERP implementations, 

and try to identify unexpected behavior (i.e. the ‘unknown unknowns’) in actual ERP implementations.  

To do that, we will demonstrate through an in-depth and structured case analysis that a well-managed ERP project does 

indeed show these ‘unknown unknowns’, causing significant issues. Given our findings, we expect similar issues may 

be observed in other ERP implementation projects as well, and that there is sufficient reason to upgrade current control 

practices accordingly. 

Following, first we present the concepts of ERP implementation, complexity of ERP implementations and motivations 

for research into unexpectedness of ERP implementations. Next, is presented the case study. After that, are presented 

the obtained results. Finally, are presented the conclusions as well as suggestions for future research. 
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2. Related work 

Complexity is a concept that requires further explanation, as it is usually only used as a synonym for the concepts 

difficult or complicated in day-to-day language. However, the construct of complexity in research has its own value and 

meaning. Therefore, in this section we will first discuss the link between the construct of complexity and the topic ERP 

implementation. Next, we will review current literature regarding the unexpected aspect of complexity of ERP 

implementations.  

2.1 What is complexity of ERP implementations? 

ERP implementations introduce an entire ERP information system or parts of it into an organization. Although literature 

clearly describes and defines what an ERP information system embodies, we could not find an explicit definition 

regarding an “ERP implementation”.  

In most cases, ERP implementations are discussed and handled as projects, as is indicated by a vast amount of research 

into ERP projects as a subject [12-14]. Hence, we turn to project management as a base for our definition. In project 

management the building blocks or elements of projects are well known. A project always comprises activities. These 

activities need resources (human and non-human) which perform these activities. The results of these activities are 

products (and/or services). Products which are required by or are of interest to stakeholders. These activities, products 

and stakeholders are interconnected to each other and can influence each other [15]. Besides these project aspects of an 

ERP implementation, a fundamental aspect is its organizational impact [16, 17]. In most cases, using an ERP system 
changes the way an organization operates by altering its business processes. Research shows that organizational change 

[18, 19], and as a consequence change management, is a very important aspect of an ERP implementation in order to 

successfully implement an ERP system [20-23]  

Thus, we propose to define an ERP implementation: 

ERP implementation 

All activities undertaken, resources needed, (sub)products produced, stakeholders, and their interrelationships to 

introduce (parts of) an ERP information system in an organization and the associated necessary organizational changes. 

Our research aims to enhance the interpretation of complexity research in relation with ERP implementation. To do that, 

we also need to define ERP implementation complexity. 

Edmonds profoundly explored the construct of complexity [8] and defined it as: ‘That property of a model which makes 

it difficult to formulate its overall behavior in a given language, even when given reasonably complete information 

about its atomic components and their interrelations.’ 

Based on the definition of complexity by Edmonds [8] and our research definition of ERP implementation, we combine 

both into one definition as follows: 

Complexity of an ERP implementation 

‘That property of an ERP implementation which makes it difficult to formulate its overall behavior, even when given 

almost complete information about its activities, resources, (sub) products, stakeholders, their interrelations, and the 

associated necessary organizational changes’. 

2.2 Use of the unexpectancy complexity aspect in current ERP implementation research 

Since complexity behavior during ERP implementations forms the basis for our research, it is important to know to 

what extent current ERP research recognizes the impact of complexity in the topic of ERP implementation.  

We performed a detailed, specific, and methodical search to retrieve a focused literature set on the impact of complexity 

in the topic of ERP implementation. We aimed at discovering literature showing a firm grasp of using “complexity” as a 
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key term in complexity theory as opposed to its day-to-day language use and how complexity is linked with ERP 

implementation. For instance: is it discussed methodically or merely mentioned descriptively?  

We formulated the following assumptions about papers we were interested in: 

1. A paper mainly discussing ERP will have the string “Enterprise Resource Planning” in its abstract. 

2. A paper discussing ERP and complexity can have the strings “complex” or “complexity” in the title and/or 

abstract, but will always have the strings “complex” or “complexity” in its full-text. 
3. A paper discussing ERP, complexity, and the construct of complexity itself probably contains definitions of 

complexity in the full-text. 

In our search strategy, we combined these three assumptions by appropriate keywords and used the following search 

string: 

((Abstract:("Enterprise Resource Planning")) NOT (Abstract:(”complex”)) NOT (Abstract:(”complexity”))) AND 

("define complex") OR (“define complexity”) OR (“definition of complex") OR ("definition of complexity") OR ("what 

is complex") OR ("what is complexity") OR ("complexity theory") OR ("complex project") OR ("unknown 

unknowns"))) 

We searched in the literature databases of the Open Universiteit, which included amongst others: EBSCO, ACM, IEEE, 

DOAJ, AIS eLibrary, Sciencedirect and Springerlink. 

At the time of this writing we retrieved in total 138 relevant papers. 

The majority of the 138 reviewed papers uses the term complex or complexity related to ERP, or even related to non-

ERP subjects, but do not define its meaning. They use these terms mainly as a qualitative property or characterization 

related to ERP systems, ERP projects, ERP implementation and ERP environment. Seven papers refer in their text to 

complexity theory. Of these, only five papers discuss the term complexity explicitly related to ERP implementation, as 

intended in our research. Of these, three [24-26] did not discuss the complexity of ERP implementation projects itself. 

Only two papers [27, 28] discussed complexity related to ERP implementation projects. Ghosh and Skibniewski [24] 

concentrated on indicating what complexity of an ERP project is, but not how to approach this complexity in ERP 

implementation research. 

Fontana and Neto [27] discuss the change of complexity of organizations resulting from ERP implementations. 

Although they discuss complexity theory more extensively, they did not address the issue of unexpectedness in ERP 

implementations. All five papers we retrieved consider using complexity theory for research into ERP implementation 

to be useful in some way. Nevertheless, most of the retrieved ERP implementation research uses complexity 

descriptively rather than analytically. 

As complexity theory suggests, we consider the unexpectedness of ERP implementations an important aspect which 

needs to be managed during an implementation project. However, we could not find any ERP research which clearly 

recognizes this. Therefore, it seems relevant to explore whether this unexpected complexity aspect of ERP 

implementations exists at all in practice. 

3. Research design 

If we consider ERP implementations following Edmonds definition [8] and Manson’s complexity typology [11], it can 

be expected that an ERP implementation, being a social system, despite proper planning and management, will show 

unexpected behavior. Consequently, even in well managed and planned ERP projects by state-of-the-art knowledge and 

best practices, unexpected issues may arise and remain potentially undetected, possibly with increasing impact over 

time. 

In our research, we will try to detect whether this unexpected behavior of ERP implementations can be discovered in 

practice. To do this, we have performed a case study, in which we evaluated an actual ERP implementation. Various 

project documents were scanned and a variety of stakeholders were interviewed for unexpected anomalies and suspect 
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events, i.e. issues which cannot be solved within the boundaries, abilities, and authorities of an ERP project itself. 

Following a deterministic complexity paradigm [11], all issues should be solved within the scope and boundaries of the 

project with proper planning and use of relevant experience from other ERP implementations. In general, we searched 

for issues which would need a higher level of involvement/authority in decision making exceeding a projects scope. 

Our goal in this study is to discover the existence of unexpected behavior by discovering unexpected issues that are 

clearly out-of-scope of the implementation project and can only be solved outside the confinement of the project itself. 

3.1 Issues and events 

To achieve the research objective, we need to identify unexpected issues in practice. For this we will look at observable 

events. Analysis of these events can lead to the identification of underlying (not readily observable) issues. For each of 

these issues we then need to judge if their occurrence was ‘unexpected’.  

For example, an issue could be the refusal of a department to cooperate in an ERP implementation project. This refusal 

can cause the project to fail. Such an issue can be revealed by one or more events. Some examples of events are: a 

project activity is overdue, a resource is lacking, an alert is given that the functionality of the new ERP system cannot 

support a certain part of an organization, or an angry email is received from a manager stating that his department no 

longer will take part in the project. 

Such vents are signs or symptoms of an underlying issue. For instance, if a project member calls in sick (an event!), the 

underlying issue could a touch of flu, but could also be a symptom of a poor relationship between the project manager 
and project member. Events call for a deliberate analysis for what issues have caused the event and to decide, whether 

and how to act. If the actions or lack of actions do not lead to a solution of an issue, the events may recur, or new events 

may be triggered. The issue is recurring and the chain of decision making, decisions and action recurs as well. 

To validate our proposition that unexpected issues can have profound detrimental effects to an  

ERP implementation project we have to find such unexpected issues in actual ERP implementation projects. However, 

we expect that a substantial part of these issues in an ERP implementation project cannot be found. Some are never 

detected. Some are simply quickly forgotten or oppressed in people’s memory, or their impact has not been fully 

comprehended or formally registered. Therefore, we must settle for the evident “big” issues that leave traceable 

evidence of their existence. With hindsight, the help of stakeholder “witnesses”, formal project documentation and 

some detective work, we may uncover a few of these high-impact issues.  

We expect that these events related to recurring issues can be more easily traced in documents and that participants in 

the ERP implementation project remember these events, so we will focus on detecting these recurring unexpected 
issues as main evidence for the existence of unexpected issues in our case study. We will focus on two characteristics of 

issues. 

First, when events occur, and the underlying issue which causes these events is unclear to the ERP project, there is a 

probability that ineffective actions have been taken for that issue. These ineffective actions demonstrate that an issue 

has not been solved definitively, triggering subsequent events on the same issue. On the other hand, if events occur and 

the underlying issue is clear, we expect a higher probability that proper actions have been taken for that issue, and the 

issue has been solved. Therefore, we differentiate in issues that are clear and issues that are unclear (i.e. not well 

understood) to the ERP implementation project stakeholders. 

Second, if the authority for solving the issue is unclear or not generally accepted, then we assume that the ERP 

implementation project has not been properly set up with appropriate authorities to solve these types of issues. If such 

issues would have been anticipated, proper authority would have been allocated to a project in the first place. Again, 
subsequent events on similar issues may reoccur. Therefore, we also differentiate in issues for which the decision 

authority is clear and present, and issues for which the decision authority is unclear of missing. 
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If we differentiate issues by these two characteristics: the clarity of an issue and the clarity and presence of an 

appropriate decision authority, then we can distinguish four types of issues as shown in table 1. In table 1 we also 

showed for every type whether it could be expected that that type of issue will trigger subsequent events. 

 

Table 1. Types of issues 

 decision authority clear and present (inside or outside the 

project boundaries) 

decision authority unclear or missing 

 

issue clear 

 

Type A 

 

In an ideal situation, an issue is clear, and the authority for 

deciding on taking actions to solve that issue is clearly known. 

 

Type C 

 

In a situation where an issue is clear, but the authority for 

deciding on taking actions is unclear, an issue might not be 

solved. 

 

 

issue 

unclear 

 

 

Type B 

 

If an issue is unclear, but the authority for deciding on taking 

actions is clear, then we expect an issue will not be solved right 

away and keeps on recurring. However, when more events occur 

related to the same issue, an issue might become clear in a way 

that appropriate decisions can be made and proper actions 

performed. 

 

 

Type D 

 

In the worst of situations, an issue is not clear and also the 

authority for deciding on taking actions is not clear. 

 

We labeled these issues type A, B, C and D.  

Type C and D are the types of issues:  

1. which we expect to generate multiple events; 

2. due to unclarity of decision authority we can easily classify as unexpected issues; 

3. we are most interested in, because they are easier to detect than other types of issues. 

Therefore, C and D types of issues will be looked for in an actual ERP implementation project. 

It is important to note that a detected list of events/issues is merely a minimal list and not the complete list of 

issues/events in this ERP implementation project case because: 

 Not all events/issues may have been recorded in the documentation; 

 Not all documentation may have been retrieved or made available; 

 Not all events/issues may have been detected by the researcher in the documentation. 

3.2 Case selection, information sources and research steps 

We performed an intensive case study encompassing an actual ERP implementation project. In this case study, we 

gathered information from project participants and relevant documents in several steps. Arguing from this information 

we tried to determine whether this ERP implementation project had unexpected recurring issues. 

For our appropriate research case we aimed for an ERP implementation with the following characteristics: 

1. The ERP implementation must have taken place in a professional organization with a professional project 

management organization and up-to-date skilled and experienced project managers; 

2. The project, as ERP projects mainly are, should be considered an important, large, and costly project, i.e. the 

stakes are high, ensuring significant management attention and a sound project management setup is required; 
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3. The ERP implementations has been completed fairly recently to ensure good recollection with the stakeholders 

(preferably no longer than three years ago); 

4. The organization should be transparent and interested in this type of research, with no restraints or taboos; 

5. We expect that for this type of ERP implementation certain information sources should be available to obtain 

information about issues; 

6. Stakeholders with knowledge of and experience from that particular ERP implementation; 
7. Documents which hold information about this particular ERP implementation: Project definition reports, 

management reports and other relevant reports dealing with the ERP implementation project.  

Performing a case study as a primary research approach requires considerable effort and a sound case study selection is 

justified. Any selection process raises issues concerning external validity. In this research project we opted for 

purposive sampling [29] as the key motivation in case selection. Consequently, the external validity is bound to the 

characteristics of the selected case study. In turn, most of the characteristics are “purposively” chosen to maximize the 

chances to identify “known-unknowns”, in a rather common and realistic context. Given the summary of characteristics, 

this means that we can claim external validity for contexts that can be characterized by the characteristics (1, 2, 4, 5, 6). 

To retrieve information from the ERP project participants and documentation, we divided this case study into several 

steps. These steps are shown in figure 1. 

Internal Validity 

We used triangulation in our research design to assure that our findings are genuinely based on a critical investigation of 

all available data and do not depend on a few “convenient” examples. We analyzed all available ERP project related 

documents and inquired within the interviews after all issues of the project.  As we wanted not to reveal the purpose of 

our research to the interviewees, we did not specifically ask for recurring issues, but we asked for issues/problems in 

general. For every potential recurring issue, we tried to detect objectively as possible (by triangulation) whether it was 

an issue which unexpectedly occurred indeed. By discussing every potential recurring issue in separate interviews in 

depth and documenting and verifying the results, we transparently underpinned the conclusions, i.e. whether unexpected 

issues existed in this ERP project. 

We tried to enhance internal validity by first selecting an ERP implementation which consisted of several sub-projects, 

with their specific project leaders, steering committees, scopes et cetera, to increase the likelihood of finding events and 

issues. We then retrieved all issues (A, B, C and D issues) and only after applying the definition of recurring issues to it; 

we typified an issue as relevant or not.  

A final check was performed by our contact person, independently from the researchers. Also, our findings and any 

intermediate steps were recorded for verification by others. To maximize a sound designation of issues to the types A, 

B, C or D, we made use of several well-informed persons as a source of triangulation. 

External Validity 

We carefully selected a case by purposeful sampling [29], to be able to apply our findings in other comparable 

situations (see section 1.4). But of course, we are aware that our results might not apply to situations which considerable 

deviate from our selected case type. In that case, more research into these deviating types should be performed. 

Reliability 

To improve a correct representation of the information we retrieved from the interviewees, we recorded every 

interview. Based on this recording, we carefully prepared a written summary for the interviewee which the interviewee 

confirmed and/or enhanced. Also, the selected issues by the researcher from the documentation was by the contact 

person as being a representative list of issues belonging to the ERP implementation project. 

An important aspect of reliability is transparency of the research protocol. Therefore, we discussed the research steps in 

a previous section. Furthermore, the results from every step are available (privacy guidelines permitting) through the 

first author. 
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Step 6

 

Fig. 1. Research steps 

 

 

Step 1: Gain access to a contact person and assuring confidentiality 

After selection and admittance to the case, in this step a main contact 

person within the case was requested. This contact person was well 

informed about the ERP project and had access to all managers, project 

participants and documents. 

Step 2: Extraction of events and issues from project documentation 

By studying the content of the provided documents, the researcher 

valuated these for potential events and issues. The researcher created a 

list of retrieved events/issues. The contact person from the case 

organization revised and validated this list. 

Step 3: Extraction events and issues by interviews 

Confirmation of this list and additional issues/events was obtained from 

ERP implementation participants. In consultation with the contact 

person relevant participants were selected with an extensive overview of 

the project. 

This step served two purposes: 

1. Discovery of events/issues not documented or missed in the 

documentation. 

2. Confirmation of events/issues already discovered in step 2. 

Step 4: Integration of events/issue lists 

The main researcher combined the lists from step 2 and 3 into one list, 

which could be considered a fair representation of events/issues from 

the case. The research team and the contact person of the case checked 

the list. 

Step 5: Profound potential C/D issue information retrieval 

The information from the interviews and information from the 

documents was combined in a structured file per issue: 

1. Background of issue; 

2. Description of issue and events; 

3. Description of settlement issue by decision-making 

processes, decisions, actions and if the issue was solved. 

 

Step 6: Issue rating 

Based on the gathered detailed information about the issues in the file 

from step 5, the research team classified the issues in A, B, C or D. The 

contact person and if a well-informed ERP stakeholder verified the 

definitive classification of the issues in A, B, C or D. 
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4. Research results 

4.1 Case description  

We were very fortunate to have obtained approval and cooperation from a large government agency in the Netherlands, 

which fits our pre-set requirements. This government agency had implemented and still was implementing ERP by 

means of a professional project organization. The selected case is an ERP implementation that affected large parts of the 

government agency itself. 

This government agency already used Oracle’s PeopleSoft ERP software [30] for financial management. The 

organization started with projects for implementing more PeopleSoft applications. The goal was to phase out several 

expensive legacy systems and create an integrated, cost and support efficient information system. 

The government agency had a department dedicated to the implementation and support of ERP systems. This 

department contained several experienced IT project managers. Also, the government agency had a program department 

where every IT related project and subproject was assessed and monitored. Project management was performed in 

accordance with and by the standards of the PRINCE2 methodology [31]. The project managers had to be PRINCE2 

certified. 

Also, they contracted a consultancy firm to advise and assist for parts of the ERP implementation where they lacked 

knowledge and experience with PeopleSoft applications. The project managers were internal employees. The general 

managers of the staff services initiated and supported this ERP implementation. 

Considering all these characteristics of the case project organization, project manager’s profiles and in place project 

management standards, all case requirements were met. Consequently, we have ascertained that the case organization 

had a professional project organization and worked according to professional standards, and is suitable for our research 

goal. 

The government agency was very much interested in our research and broadly recognized the problems and risks 

associated with large ERP implementations. They agreed to fully assist in the case study. 

4.2 Results from main research steps 

Step 1: Gain access to a contact person and assuring confidentiality 

A suitable contact person was assigned to our research. 

Step 2: Extraction of events and issues from project documentation 

The researcher gained access to 129 documents, which were all electronic files. These documents consisted of the 

following types: agenda, audit, decision document, decision-making list, communication plan, leaflet, mail, memo, 

minutes, design document, presentation, program plan, project handbook, progress report and plan. 

From these documents, 72 possible events or issues were distilled. 

Step 3: Extraction events and issues by interviews 

To get a clear picture of the project goals and settings, four authoritative participants (Table 2) were asked to provide an 

extensive overview of the project. All participants had at least a bachelor educational level. 
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Table 2. Respondents 

Position Experience in ERP implementations (years) Assigned to current position (years) 

Director of facility management and purchasing 2.5 5 

Manager ERP competence center 16 2 

Manager project professionals 15 4 

Project manager ERP 2 2 

 

A comprehensive list of events/issues was compiled via extensive interview sessions with the help of these participants. 

Step 4: Integration of events/issue lists 

The 72 distilled events by scanning the official documentation were also verified by this group of participants. In the 

end, an additional 42 issues/events were captured, which produced a list of 114 issues. 

Step 5: Profound potential C/D issue information retrieval 

Initially, it was intended to analyze every retrieved issue by performing interviews in detail to indicate which issues 

were from C or D type. However, the list of 114 discovered issues from step 4 was simply too big for detailed 

interviews. Therefore, a decision was made to add an intermediate step. We aimed at verifying the very existence of 

unexpected high impact issues that remained unsolved and not analyzing all 114 issues in detail. Therefore, a 

preliminary selection of 11 potential C or D issues was selected by the research team and discussed and verified with 

the contact person from the organization. 

These issues were: 

1. Too wide scope subproject A; 

2. Failure to start ‘Time registration project’; 

3. Part of organization does not want to change its 
ordering process in accordance with processes 

designed in subproject A; 

4. Blueprint Phase for subproject A was very costly 

and time-consuming; 

5. Additional costs and delay of activities within 

subproject A by performing line activities within 

this subproject; 

6. Project B expires over budget and time because the 

short-term solution chosen is not optimal; 

7. Low acceptance rate and not using PeopleSoft 

leave module; 

8. Transfer of e-HRM to management failed; 
9. Dutch railways business card solution too complex 

for support department; 

10. Missing functionality in course administration; 

11. single sign-on fails. 

This list shows a short title for every issue. A detailed description per issue (in Dutch) can be requested from the first 

author. 

These 11 potential C/D issues were analyzed in four interviews for final verification. Four individuals to which the 

contact person attributed detailed knowledge about these issues were interviewed. To increase reliability, we assured 

that at least two individuals could provide information about every issue. 

Example of a C/D issue (issue 7) 

In this case the introduction of the timesheet module of their ERP 

system was considered a replacement of an in-use standard Excel 

spreadsheet. Managers and employees used their individual copy 

of this Excel spreadsheet to keep track of hours worked and 

leaves. Only during transferal of this in essence simple 

functionality to the ERP system, the project discovered the 

spreadsheet was also used as an informal rewarding system for 

managers to their subordinates. This informal and flexible system 

clearly was not possible in their chosen ERP system because of 

authorizations and the complete integration of data with other 

modules. Implementing this functionality would have led to 

inconsistencies. As a result, this hidden and informal but yet 

significant business process for rewards became a critical obstacle 

to acceptance of this part of that ERP module. The project 

management team did not have the authorization to change or end 

this informal reward method, or any means to ensure that the new 

ERP system would support this reward method. 

This issue was regarded in the project as a serious problem with 

consequences for the project. Some departments refused to use 

this part of the system. 
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The information from the interviews and information from the documents was combined in a separate structured file on 

per issue. 

Step 6: Issue rating 

Based on this detailed filed information of the 11 issues in the file, the definitive classification of the potential C/D 

issues in A, B, C or D was performed. 

The researcher first performed the classification based on the issue information. After that, the two co-researchers 
individually and independently checked the interpretations made and checked the consistency of the data based on the 

available filed information. 

As a last check, a contact person at the case organization also performed independently the classification. This contact 

person was a former leading consultant of the government agency. The consultant advised during the implementation 

and therefore, had a complete overview of the project.  

An issue was only designated positively as a C/D type issue if all participants were in complete agreement.  

This is shown in Table 3. 

 

Table 3. Results from issue rating 

 Issue         

 1 2 3 4 5 6 7 8 9 10 11 

Researchers y y y y n y y n y n n 

Former consultant y y y y n y y n y y n 

Contact person y y y y y y y y y y y 

Final rating Y Y Y Y N Y Y N Y N N 

 

In the end, rating resulted in 7 issues of type C/D (Issue 1, 2, 3, 4, 6, 7 and 9) 

5. Discussion and conclusion 

5.1 Conclusions 

Our goal in this study was to detect the existence of unexpected issues that are clearly out-of-scope of an ERP 
implementation project. In our research we performed a case study to detect if such unexpected behavior of an ERP 

implementation exists.  

Even though the scope of the sources of information has been limited for practical reasons, we discovered seven 

unexpected serious problems in this ERP implementation project. Seven issues, each of which had a significant impact. 

These issues could never have been avoided or detected in advance, for example, by using CSFs. 

In addition, the current knowledge base of the CSF could easily be expanded to include additional issues and related 

discoveries ("known knowns"), but a list of CSFs naturally always lags behind new but undiscovered issues. This also 

applies to risks (“known unknowns”). In other words, by definition, CSFs and risks will always be incomplete in 

complex environments such as ERP implementations. To avoid unexpected issues, it is necessary to prepare for the 

unexpected for example by: 

 Installing a thorough review process of issues discovered, especially if they seem to recur. 

 Accepting that issues may be rooted in deeper or external out-of-project scope issues, not directly visible by a 

project team. 
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 Recognizing and accepting that a project manager can escalate such issues to higher managerial authorities, who 

need to take actions accordingly. Such an escalation should be professional project management practice, rather 

than a sign of a project managers incompetence. 

 Recognizing that the world is dynamic. This always requires an open mind to expect truly the unexpected. 

5.2 Discussion 

We performed our case study in a large organization with a significant internal IT and other support staff. This IT and 

support staff were very experienced with implementations in a project structure. Also, the IT and support staff have 

been trained well in project management and in subject matter topics. The key players have an academic background 

and are assumed to be proficient in analyzing project issues. Therefore, we have selected a typical ERP implementation, 

which supports the external validity of our results.  

Our results also show that there are recurring issues within several of the sub-projects in this ERP implementation, 

which supports the internal validity of our results. 

In the Netherlands, government agencies must be transparent by law. The event detection depended on the availability 

of formal documents and the recollection of individuals who each had a specific role and perspective on the entire 

implementation project. Despite the required transparency of government agencies and good intentions, it cannot be 

avoided that some information may be lost or never recorded properly, because it was not part of the daily routine, 

forgotten or simply regarded as insignificant at the time. In our research we focused on negative events to detect issues. 

However, also positive events can exist, for instance: being ahead of schedule, or becoming aware that the functionality 

of the ERP software also can support other processes in the organization. These may also relate to unexpected issues. 

Despite of these limitations in detecting unexpected issues, we discovered seven very challenging issues which could 

have easily jeopardized the entire implementation. Therefore, it is fair to assume we may have just discovered the rather 
obvious ones, the so called “tip of the iceberg”. Potentially, if we were able to access more information and people we 

could have detected even more hidden detrimental issues, only further strengthening our conclusion. 

We have executed a single case study while explicitly taking measures to counter the standard research limitations 

inherent to such a study. Key issues are related to the subjective nature of data acquisition and analysis. To handle this, 

we have used triangulation for both data gathering and analysis, as described above. This, coupled with an explicit 

awareness to the issue is expected to reduce any bias issues that might arise. Similarly, generalization of results is often 

an issue with this type of research. After all, the conclusions are based on a single case study, albeit meeting broad 

selection criteria. However, given the relatively large number of issues found, we expect that similar ‘unknown 

unknowns’ will occur elsewhere. How widely is of course outside the scope of this study and requires further research? 

A question that might arise is: if we see enough occurrences of ‘unknown unknowns’, can this then be used to enhance 

e.g. risk or CSF-approaches. By e.g. transferring them into ‘known unknowns’. In essence, this is how these approaches 

were developed in the first place and resulted in useful contributions. However, in our opinion there is a limit to how far 
this can be stretched. The examples found in the case study were very specific and truly unexpected. Looking at them 

from a higher level of abstraction, it is surely possible to classify them under an already existing and recognized CFS or 

risk. But that did not help the organisation which looked at CSFs and risks before starting the project. The higher level 

of abstraction hides the specificity of an ‘unknown unknown’. Hiding it in plain sight as it were. There are probably just 

too many things that can go wrong in such an extensive project. That is why imagining them in advance is an 

inadequate remedy. 

5.3 Further research 

In this research, we only searched for negative issues which disturb an ERP implementation. It seems worthwhile to 

perform also research into positive issues which as discussed previously also can disturb an ERP implementation. It 

might be relevant to determine whether the management mechanisms for solution for these positive issues should differ 

from the negative issues. 
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Performing research into management mechanisms which can better manage this type of unexpected behavior seems 

obvious. Possibly other control mechanisms than the ones from project management are more suited for dealing with 

these unexpected issues. For instance, program management owns control mechanisms that might cope with this 

unexpected behavior. As is discussed in “Gower handbook of programme management” [32] an aspect of programs is: 

“Exist in a world that is constantly changing. These changes need to be constantly monitored and their impact on the 

programme and its projects controlled and managed”. Ribbers also gave the suggestion that program management 
might be a suitable control mechanism for ERP implementations [33]. Therefore, it seems relevant to perform more 

research into the relevance of appropriate control mechanisms based on acceptance of the inherently complex nature of 

ERP implementation. 

To maintain an attitude towards “expecting the unexpected” is no doubt difficult. Research into support for such an 

attitude is therefore required.  

Given this relevance of unexpectedness it seems relevant for top management to be involved more hands-on with this 

type of projects. Therefore, research into what top management support looks like and how this can be obtained and 

executed, seems to be worthwhile. 
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