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Executive summary 
This research project was conducted at Company X2 in the Netherlands. Company X is a Small to 

Medium sized Enterprise Information Technology (IT) company that was founded in 2000 and has its 

headquarters in the Netherlands. The company currently has 30 employees and their daily business 

surrounds selling, developing, implementing and supporting their developed software system at 

many different types of organizations. Their primary business model surrounds licensing of their in-

house created software program ‘Epsilon’3. 

In an individual discussion with stakeholders at the beginning of the project it became apparent that 

Company X faces some challenges regarding the implementation process of Epsilon. According to 

employees of Company X Epsilon implementation projects have been very successful at clients in the 

past. However they agree that from an efficiency perspective a step can be taken regarding the 

implementation process of Epsilon. In particular, managing project budgets and decreasing overall 

implementation costs. The idea behind this is that when the implementation process is more 

efficient and risks are mitigated in time, the implementation period will decrease and associated 

costs will decrease. 

Based on this problem statement different goals were defined for the research project. To provide a 

more holistic and complete view of the problem it was decided to execute a more empirical diagnosis 

during the execution of the master thesis. 

- The goal of the research in the analysis phase is to perform a diagnosis of the elements that 
lead to higher implementation costs than expected for Company X. 

For the design phase the following goal was set: 

- The goal of the design phase is developing a framework that can be used by Company X to 
identify and manage risks that Company X faces during the implementation phase.  

Diagnosis 
The diagnosis stage was organized along two steps, namely data collection and data analysis. 

Multiple data methods were used for data collection namely, interviews, company documentation 

and databases. Data analysis of the interviews was carried out by using the consensus analysis based 

on the ‘Diagnostic Tools for Diagnosis’ of Porras (1987). From this analysis eight bottlenecks were 

identified that resulted in the final cause & effect diagram Figure 1. These bottlenecks were classified 

according to the bottleneck definitions of Porras, namely in ‘root causes’, ‘mediating bottlenecks’ 

and ‘symptoms’.  

From figure 1, design efforts were aimed at specific elements found during the diagnosis phase that 

influence ‘Implementation costs higher than expected’. It was chosen to focus on ‘no standardized 

project approach’ and specifically on the area of risk management. 

 

                                                             
2 Due to confidentiality reasons the name of the company, in which the research is conducted is not mentioned 
in this report 
3 Due to confidentiality reasons the name of the software of Company X is not mentioned in this report 



vi 
 

Stream Analysis

Root causes Mediating bottlenecks Symptoms

6. Unrealistic estimation 
of required man hours 

and duration

4. No perception of 
project management

8. Implementation 
costs are higher 
than expected

5. Own way of working/
idiosyncratic behavior of 

consultants

3. Lack of expectation 
management with 

customer

1. Shortage of (skilled) 
human resources for 

implementation

2. No standardized 
(project) approach

7. Lack of 
implementation 

scalability of Epsilon

 

Figure 1 Cause & effect diagram 

Design 
As with the diagnosis step, the design step involves collection and analysis of data. First requirements 

were collected for the entire design of the framework .Then an extension of the literature study 

regarding risk frameworks was carried out. Data analysis included analysis of the requirements and 

comparing them with three design choices namely: choosing a risk framework from the literature, 

creating a new risk framework by combining existing risk frameworks, or building a new risk 

framework specifically for Company X. Based on evaluation of the requirements by the researcher 

the design choice of building a new framework specifically in the scope and context of Epsilon was 

selected. The proposed framework exists of two parts, namely the risk identification chart and the 

risk response plan (Figure 2).  The risk identification chart (1) is used for identification of risks that 

Company X could face during the implementation phase of Epsilon. The risk response plan (2) on the 

other hand is used to provide risk responses to the identified risks in the risk identification chart.  

      

Figure 2 Birds eye view of the risk framework depicted on page (38-42) 

Scope of design 

(1) (2) 
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The first part of the framework chart was designed based on software risk management literature 

and risks that were extracted from 2 case studies of Company X projects. This ‘risk identification 

chart’ identifies 94 potential risk items for Company X during the implementation phase. The risk 

items represent potential risks for implementing Epsilon. These risks are structured according to 8 

roles identified in the implementation team of Company X. The design choice of structuring around 

roles was made because of two reasons. First, because it ensures that the amount of risks are more 

manageable and second this way it is known for each role what risks are their responsibility. A person 

assigned to an implementation role can identify potential risks for a new project by looking at their 

risk items assigned to their specific role. When potential risk items are identified by this person a risk 

response for the particular risk item can be found in the risk response plan.  

The second part of the design of the framework is a risk response plan which can be used to manage 

the identified risks in the first part of the framework. Data collection for the design of the risk 

response plan included a literature study regarding risk responses for risk items and risk responses 

from company experts at Company X. The end result was a risk response plan with 97 risk responses 

with multiple usage for the 94 risk items in the first part of the framework. 

Preliminary theoretical validation of the framework was done by using the socio-technical model of 

Leavitt et al. (1964). By using this model it is possible to compare the framework to other existing 

frameworks in literature. From the analysis it was found that the designed framework provides more 

risk items and risk responses than the compared frameworks. This suggests that the proposed 

framework is more comprehensive and a more complete view of potential risks for software 

implementation.  

Besides theoretical validation, practical validation was carried out with a company expert with 10 

years of experience with implementations at Company X. The feedback that followed from the 

company expert on the framework was very positive. The risks that are found in the framework were 

very recognizable. The company expert also stated that he would definitely use the framework for 

both small and big projects and stated that the framework is an important and valuable first step 

towards risk management at Company X. 

Conclusion 
The proposed risk framework for Company X can be used to identify risks with the help of the risk 

identification chart and manage these risks with the help of the risk response plan. With the risk 

identification chart potential risk items for future projects can be discovered upfront and managed 

before these risk items becomes an issue. Use of the framework therefore contributes to decreasing 

implementation costs by ensuring projects are delivered on time, within budget estimate, with 

required features and functions. To further support this claim the framework should be validated in 

the future. It is recommended to validate with project teams of Company X to confirm that the 

framework works for them and can be used in practice. When this is completed it is recommended to 

select a project of Company X and then validate if its intended purpose of decreasing implementation 

costs and avoiding project budget overrun is achieved.   
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1 Introduction 
This chapter will serve as an introduction of the research project by describing the research context, 

the company where the research project is executed and the organization of the report. First in 

section 1.1 the research project is introduced which describes the context of the research project. 

The research project was executed at Company X. A description of this company including the 

software solution that it provides to its customers is presented in section 1.2. Finally, in section 1.3, 

the structure and organization of the report is elaborated.  

1.1 Research context 
This section will discuss the research context of the project. It is important to include the research 

context in this report, because it affects the organization of the project, the goals of the project and 

the way the research is set up. In section 1.1.1 an overview is given of design-oriented research. The 

research is organized according to the regulative cycle (Van Strien, 1997) which is explained in 

section 1.1.2.  

1.1.1 Design oriented  

The research will be carried out from a design science research paradigm. According to Van Aken 

(2004), the main goal of design science research is to develop knowledge that the professionals in 

the discipline in question can use to design solutions for their field problems. “The core mission of a 

design science is the development of valid knowledge, which can be used by professionals in the field 

in question to design solutions to their field problems (hence the term ‘design science’)” (Van Aken, 

Berends, & van der Bij, 2012). The specialization Information Systems (IS) involves the design of 

artefacts and evaluation of such artefacts to improve and understand the behaviour of aspects of IS 

(Kuechler & Vijay, 2008). Combining the thoughts of van Aken and Kuechler; the problem diagnosis 

that will be executed at the company can be regarded as developing knowledge and the design of an 

artefact (tool) acts as a solution for the field problem. 

1.1.2 Regulative cycle 

The research is guided by the regulative cycle (Van Strien, 1997) that provides a general structure of 

a rational problem solving process. The scope of the research will involve the first three steps of the 

regulative cycle, namely: problem definition, diagnosis and design (Figure 3). 

The regulative cycle works as follows. From the problem mess, obtained through discussion with the 

problem owners in the orientation phase at Company X (see chapter 2), problems will be defined. 

The second step in the regulative cycle is the analysis and diagnosis step in which the diagnostic 

phase of the research is conducted. For this step business research methods can be used as proposed 

in the book of Blumberg et al. (2008). The result of the analysis and diagnosis step is specific 

knowledge on the context and nature of the problem. The third step of the regulative cycle is the 

design phase. During the design phase, a solution will be designed for the management problem on 

the basis of the outcome of the diagnosis phase.  

The intervention and evaluation steps of the regulative cycle will not be conducted in the master 

thesis project, because within this graduation project there is not enough time available to perform 

these steps. Instead however, after the design phase preliminary validation will be done to ensure 

the design is useful to Company X. 
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Scope of research

Problem 
definition

Diagnosis

DesignIntervention

Evaluation

 

Figure 3 Scope of research 

1.2 Company description 
This section is included to give an overview and introduction to the Company X organization and the 

capabilities of their designed software platform. The description of the company Company X is 

included in section 1.2.1. The explanation of their designed software platform ‘Epsilon’ is explained in 

section 1.2.2 to emphasize their Production Case Management (PCM) capabilities. 

1.2.1 Organization 

This research project was conducted at Company X in the Netherlands. Company X is a Small to 

Medium sized Enterprise (SME) IT company that was founded in 2000 and has its headquarters in the 

middle region of the Netherlands. They also have a sales office in the United States of America. The 

company currently has 30 employees and their daily business surrounds selling, developing, 

implementing and supporting their developed software system which includes PCM capabilities at 

many different types of organizations. Their primary business model surrounds licensing of their in-

house created software program ‘Epsilon’. The company has successfully implemented its software 

solution at large multinational customers in multiple industries. 

1.2.2 The software program 

Company X developed the software program called ‘Epsilon’. The ‘Epsilon’ software is able to model 

a business environment with the help of (business) objects. Epsilon is able to extract data from 

existing databases within any organization and connect these data to workflows that are defined in 

Epsilon. Together with the execution engine, Epsilon is able to interact with end users (PCM) and 

integrate, bi-directionally, with other services (e.g. enterpise systems) available within the business 

information architecture. This separation of concerns is called a model-driven approach which 

provides a separation between business knowledge from the source code. Business knowledge is 

captured in a model environment, and this ensures that the knowledge can be re-used and leveraged 

for many purposes; a knowledge system, a performance management system, Governance, Risk and 

Compliance, Process Execution and Enterprise Management.  

1.3 Organization of report  
This section is included in the report to guide the reader through the remainder of this report. 

Chapter 2 will elaborate on the problem definition, including a preliminary intuitive diagnosis of the 

causes of the management problem. The problem definition will also be used as the leading thread 
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through the rest of the research project. From the problem definition the goals within the research, 

impact of the research and boundaries of the research are set up. In chapter 3, the theoretical 

background for this research project will be explained in more detail, particularly on risk 

management.  Chapter 4 will elaborate on the methods that will be used for the diagnosis and design 

phase of this project and will help achieving the goals set up in the problem definition phase. Chapter 

5 includes the process, results and decisions made during the master thesis project in the diagnosis 

phase. Chapter 6 includes the process, results and decisions made during the master thesis project in 

the design phase. Chapter 7 will then give the conclusion and discuss the findings from the research 

project, including the limitations encountered during the project, assumptions that were made and 

the value of this project for research and practice. 
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2 Problem definition 
The first step for this project was investigating what the management problem is that is experienced 

by the management of Company X. During an open discussion an intuitive analysis of the causes was 

created which resulted in a preliminary cause-effect diagram of the problem (2.1). After this step, 

goals were set up regarding the goals within the research (2.2) and the impact of the research (2.3). 

Also project boundaries were set to narrow the scope of the project and take heed of letting the 

project become too large (2.4). 

2.1 Problem statement 
The research will be conducted at the Delivery department of Company X. The Delivery department 

is responsible for the implementation of Epsilon at customers. In a discussion with stakeholders at 

the beginning of the project with 2 managers and 2 employees, it became apparent that the Delivery 

department of Company X faces some challenges regarding the implementation process of Epsilon. 

These discussions were held to come up with a preliminairy cause and effect diagram and notes were 

written down during the discussion. One of the managers and one employee claimed that the budget 

of the projects was regurlarly exceeded. The other 2 respondents however, claimed that most 

implementations that have been done in the past proved successful, within budget and within time 

limits. Regardless of this issue however, all interviewees agreed that efficiency can be increased 

regarding the implementation process of Epsilon, in particular, managing project budgets and 

decreasing overall implementation costs. The idea behind this is that when the implementation 

process is more efficient and risks are mitigated in time, the implementation period will decrease and 

associated costs will decrease. 

From the discussion, six initial causes were found that result in the management problem: 

1. Budgetted man hours overrun; One of the causes of the perceived problem are planned 
man hours overrun. i.e. More man hours are required than agreed with the customer before 
starting the project.  

2. Too much rework required; After implementation more rework is required to completely 
satisfy the needs of the customer. 

3. Important stakeholders are pulled off the project; Interviewees emphasized that important 
stakeholders like for example the project manager or team members are changed during the 
project due to work on other more prioritized projects. 

4. Budgeted man hours estimation too low; The man hours required for the implementation 
are not estimated correctly at the start of the project. 

5. Multiple unexpected project issues; From the open discussion became clear that every 
project has their own specific issues that were not anticipated upfront.  

6. Client changes requirements at the last moment; When finalizing the implementation 
phase, the customer argues that the provided product is not what they asked for. The 
implementation has to start over for certain features.  

All the stated causes are depicted in Figure 4. It should be noted that a more empirical diagnosis has 

been done during the execution of the master thesis to provide a more holistic and complete view of 

the problem. This analysis resulted in the final cause and effect diagram and can be found in figure 7 

of chapter 5. 
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Multiple unexpected 
issues during project

Budgetted manhours 
estimation too low

 

Figure 4 Preliminary cause-effect diagram 

2.2 Goal within the research 
The research project itself consists of two stages, namely first analysis (2.2.1) of the current situation 

and secondly designing (2.2.2) a new situation in which Company X’ implementation costs are likely 

to be decreased. 

2.2.1 Diagnosis 

The goal of the research in the analysis phase is to perform a diagnosis of the elements that lead to 

higher implementation costs than expected for Company X. The process of diagnosis will entail the 

collection of subjective data (e.g. by means of interviews) and objective data (e.g. in the form of 

databases and company documentation). Data will then be analysed and reflected upon. The process 

of data collection and data analysis focusses on the underlying causes of high implementation costs.  

The outcome of the diagnosis stage is a deep understanding of specific knowledge of the context and 

nature of the management problem. This information is then used as input for the design phase. 

2.2.2 Design 

Following the direction chosen in the diagnosis stage, design efforts are aimed at specific 

(combinations of) causes represented in the new cause and effect diagram. It is believed however, 

based on discussion with the participants during the problem definition phase, the biggest impact on 
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decreasing high implementation costs is designing a solution for the cause ‘multiple unexpected 

issues’. This will be further investigated and explored during the diagnosis stage and part of the 

master thesis. 

The rationale behind the goal of the design phase is that during the discussion with stakeholders of 

the problem, it was found that multiple unexpected project issues lead to ‘Implementation costs 

higher than expected’. An issue as mentioned in this research is defined as: 

A relevant event that has happened, was not planned, and requires management action. It can be 
any concern, query, request for change, suggestion or off specification raised during a project. 
Project issues can be about anything to do with the project (Bentley, 2010). 

An issue relates to a risk in the sense that an issue is a risk that has actually occurred during a project. 
A risk is defined as: 

An uncertain event or set of events that, should it occur, will have an effect on the achievement of 
objectives. A risk is measured by a combination of the probability of a perceived threat or 
opportunity occurring, and the magnitude of its impact on objectives (Bentley, 2010). 

Following this rationale, all issues that Company X encountered during the implementation phase of 

Epsilon in past projects, are potential risks for other future implementations conducted by Company 

X. With this in mind, the goal of the design phase can be defined: 

- The goal of the design phase is developing an approach that can be used by Company X to 
identify and manage risks that Company X faces during the implementation phase of Epsilon 

Identifying and managing risks with the help of a framework beforehand will likely decrease high 

implementation costs during the implementation phase of Epsilon.  

Now the goal of the design phase is defined, the impact of the research will be described, i.e. the 

expected impact that the design deliverable has on the organization. 

2.3 Impact of the research 
The impact of the research is a reduction of implementation costs for Company X and insight in the 

risks associated with implementation of Company X software. The outcome of the project is 

therefore aimed at the optimizing the relationship between budgeted implementation costs and 

actual implementation costs.  

Effective analysis of software implementation risks will help Company X to achieve effective risk 

planning and mitigation. This will affect both project managers that lead the implementation project 

as well as the team members that actually implement the software.  

2.4 Boundaries of the research 
During my research I specialize myself in the area of Risk Management regarding software 

implementation. This implies that it affects budget planning and the amount of rework required do 

to correct planning of activities. Research actions should be limited to this specialization. 

The final deliverable is subjected to time restrictions and is therefore not a complete implemented 

solution. The final deliverable entails a design deliverable which can be used by the implementation 

manager and team to identify risks and mitigate them.  
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3 Theoretical background 
This chapter presents the theoretical background of risk management in software projects. This 

theoretical background is used as background information for the design phase of the research. 

Section 3.1 starts with an introduction to risk management and why this research field is relevant for 

this research. Section 3.2 elaborates on the approaches to risk management. Section 3.3 provides a 

conclusion to chapter 3 and addresses the gaps found in the research field of software risk 

management. 

3.1 Introduction to software risk management 
One consistent factor influencing project outcomes are the various risks associated with initiating 

and implementing IT projects (Baccarini, Salm, & Love, 2004). Failure in understanding, identifying 

and managing risk is often discussed in literature as the major cause of IS project problems. The 

result is that there is a significant increase in cost or schedule overruns (Alter & Ginzberg, 1978) 

(Boehm, 1991) (Barki, Rivard, & Talbot, 1993) (McFarlan, 1982) (Wallace, Keil, & Rai, 2004). While 

this research field is almost four decades old, it is still very relevant today. For example, Vrhovec et 

al. (2015) refer to the findings presented at the CHAOS Manifesto 2013 (The Standish Group, 2013) 

that software projects still fail. The CHAOS Manifesto shows that worldwide in 2012 only 39 percent 

of software projects were successful, i.e., were delivered on time, within budget estimate, with 

required features and functions. Another 43 percent of projects were challenged, i.e., these were 

projects that were delayed, over budget, and/or with less than the required features and functions. 

The remaining 18 percent of software projects have failed, i.e., these projects were cancelled prior to 

completion or delivered and never used. The reason why software projects fail and budgets are 

exceeded is that because they are high risk activities with a rapid pace of both organizational and 

technological changes (Aloini, Dulmin, & Mininno, 2007) (Bannerman, 2008). Therefore risk 

management is essential for project success (Baccarini, Salm, & Love, 2004) (Wallace, Keil, & Rai, 

2004). 

So risk management affects project outcomes, but the question remains what risk exactly is and how 

it can be managed. As discussed in chapter 2, risk is defined as an uncertain event or set of events 

that, should it occur, will have an effect on the achievement of objectives. A risk is measured by a 

combination of the probability (P) of a perceived threat or opportunity occurring, and the magnitude 

of its impact (I) on objectives (Bentley, 2010) (Project Management Institute, 2013). This ‘measured’ 

risk is called risk exposure or sometimes called risk factor (Boehm, 1991). In literature the term ‘risk 

factor’ and the term ‘risk item’ is often used interchangeably. It should be noted however that a risk 

factor is the calculation of P x I of a risk item. Software project risk management is defined as a set of 

principles and practices aimed at identifying, assessing and managing risk (or risk factors) to improve 

the chances of achieving a successful project outcome and/or avoid project failure (Boehm, 1991). 

Any variation in this approach is usually in the ‘principles and practices’ employed within this 

conceptual understanding of risk management (Bannerman, 2008). A detailed explanation on risk 

management approaches will be given in the next section.  

3.2 Risk management approaches 
Most commonly, one or more of four interrelated approaches to risk management are found in the 

literature and practice. These four interrelated risk management approaches are checklists, analytical 

frameworks, process models, and risk response strategies. These approaches will be discussed in 

section 3.2.1 to 3.2.4.  
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3.2.1 Checklists 

A risk checklist provides generic risk items that practitioners can use as a vocabulary to identify and 

classify risky events and states in their projects (Lyytinen, Mathiassen, & Ropponen, 1998). Lists of 

top ‘N’ risks or success factors in software projects are common in the literature and practice. 

Examples of these lists are described by (Boehm, 1991), (Chua, 2009), (Fairley & Willshire, 2003). 

These checklists are mostly based on interviewing or surveying experts (for example project 

managers) who have been involved in software projects. In risk management this list is then used as 

a checklist against which other projects can be reviewed and assessed. The benefit of this approach 

to risk management is that it provides a quick, low cost way of identifying and assessing the risk 

exposure of a project against the major factors found by others to be important in determining the 

outcome of software projects. However, the checklist approach has some drawbacks: 

 It is not clear which list to use for your particular software project. There are many different 
lists available. Some risk lists focus on low level development risks while other focus on 
higher level project risks. I.e. checklists differ in scope and context.  As a result the used list 
may not cover the factors relevant to a particular software project (Bannerman, 2008).  

 Research shows that the perception of risk in software projects varies between stakeholder 
groups, over time, across project and life cycle stages, and between cultures (Boehm, 1991) 
(Schmidt, Lyytinen, Cule, & Keil, 2001). This raises the prospect that risk assessment based on 
published checklists may be biased and/or limited in scope (Bannerman, 2008).  

 Stakeholder groups tend to identify and rank highly risks that are perceived to be outside 
their own control. That is, they tend to identify risks in the responsibility domains of other 
stakeholders, rather than point to factors as risks within their own areas of responsibility 
(Schmidt, Lyytinen, Cule, & Keil, 2001) (Bannerman, 2008).  

 Managers’ risk perceptions tend to be based more on the magnitude of the potential loss 
than the probability a loss will occur. However, risk surveys and checklists typically focus 
mainly on factors that contribute to the likelihood of project failure rather than on the 
magnitude of loss should failure occur (Bannerman, 2008). 

Bannerman (2008) concludes by stating software project risk item checklists are unlikely to be 

universally applicable, and great care should be taken in using published lists as tools for risk 

management in practice. The best use of risk item checklists therefore is to build a starter list in 

house including a set of risk items from the software projects conducted in the organization over 

time.  

3.2.2 Frameworks 

Risk frameworks are closely related to checklists. Non-process based analytical frameworks provide 

an alternative way to think about and manage software project risks. High level sources of risk, such 

as technology, requirements or expertise can each account for multiple related risk items. Based on 

this, categories of risk (also referred to in literature as risk dimensions, risk drivers, or risk 

components) can provide a broader framing for thinking about what risks might threaten a particular 

project. A variety of risk categories and frameworks has been proposed, mainly in the academic 

literature. Most frameworks provide risks according to their perceived source (McFarlan, 1982) 

(Wallace, Keil, & Rai, 2004) (Han & Sun-Jen, 2007). To give an example of such a framework; the 

study of Wallace et al. (2004) conceptualized software project risk along six dimensions consisting of 

44 risk items overall. These risk dimensions were: organizational environment risk, user risk, 

requirements risk, project complexity risk, planning & control risk and team risk.  
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Another example of a framework is the generic socio-technical model of (Lyytinen, Mathiassen, & 

Ropponen, 1998). The study examines software risk management and addresses risk items through 

‘sequential attention shaping and intervention’. This approach interprets software risks as 

‘incongruent’ states within a socio-technical model of organizational change that includes task, 

structure, technology, and actors. Incongruent means that the states are incompatible. With this 

model it is possible to synthesize a set of software risk items and risk resolution techniques, which 

cover the socio-technical components and their interactions. The advantage of the socio-technical 

approach to risk management is that it is not context specific (opposed to checklists).  

The benefit of using frameworks for risk management is that instead of working through a pre-

defined checklist of risk specific factors, it provides a broader framing at a higher level of abstraction 

for thinking about what risks might threaten a particular project. However, there are some 

drawbacks to frameworks as well. As is the case with the risk checklists, the usefulness of a risk 

framework depends on the context and the scope of a project. If a project or organization does not 

fit into the context or scope of a particular framework it cannot be used. The question remains then 

if multiple frameworks should be used, a hybrid form, or a framework tailored to the target 

environment (Bannerman, 2008). Another drawback is directly associated with the advantage of a 

framework. A framework provides a broader framing of risk dimensions at a higher level of 

abstraction compared to checklists, but the question remains how much risk framing is enough to 

identify all relevant risks. 

3.2.3 Process models 

The most common risk management approach found in the literature and practice is that of process 

models. Process models as meant by Bannerman (2008) describe a structured and stepwise approach 

for understanding and managing risk on a project. It typically consists of the following activities: Plan 

risk management, identify risks, perform risk analysis, plan risk responses and monitor and control 

risks (Project Management Institute, 2009). The ordered steps are usually intended to be executed 

iteratively throughout the project, to manage known and new risk items as the project proceeds and 

as environmental circumstances change (Bannerman, 2008).  Many risk management process models 

can be found in practice and in the literature. In academic literature the most dominant process 

model is that of Boehm (1991). In standard practice even more process models are found. They are 

however similar to the activities as identified in literature. This statement is supported by the study 

of Moran (2014). In his book he compares common standard practice risk management process 

models such as Management of Risk (M_o_R) of the British Cabinet Office (Office of Government 

Commerce 2007), the Orange Book of the UK HM Treasury (2004), the IRM, AIRMIC and ALARM 

Standard (2002) and the Project Management Body Of Knowledge (PMBOK) of Project Management 

Institute (PMI) (Project Management Institute, 2013).  Because of this similarity the process models 

can be broadly mapped to these generic activities as listed in Figure 5. 
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Figure 5 Comparison of activities of major risk management frameworks (Moran, 2014) 

Checklists, frameworks and process models are interrelated and often used together. For example, 

analytical frameworks may be used in the risk identification and risk analysis steps of a process 

model. The major contribution of process models is that they guide and direct risk management 

action rather than just analytical thinking (Bannerman, 2008). It should be noted however that 

process models do not provide off-the-shelf solution to software project risk management. If for 

example risks are identified after the ‘identify risk’ activity, specific response actions are required to 

manage these risks which heavily depend on the context of a particular project. Also De Bakker et al. 

(2010) state that it is not clear how process models exactly contribute to IT project success. They 

conclude, based on their exhaustive literature study that the fact that project management 

practitioners pay attention to project risks is likely to have more impact on IT project success than 

following the steps prescribed in the risk management process model. 

In the risk response and risk control steps of a process model, the literature provides some support in 

deciding a course of action through the prescription of several generic response strategies, which will 

be discussed in the next section.  

3.2.4 Risk response strategies 

Generic risk response strategies to project risks are both recognized in literature as well in practice 

standards for risk management. Within these high-level options, specific responses can be 

formulated according to the circumstances of the project, the threat, the cost of the response and 

the resources required for the response (Bannerman, 2008). In most situations risk response is 

decided based on the risk probability (P) and impact (I) of a project risk. The aim for these risk 

response strategies is to reduce or eliminate the probability (P) or the impact (I) of the risk. Existing 

risk management standards like PMBOK (Project Management Institute, 2013) or methodologies like 

Prince2 (Bentley, 2010) define a standard list of risk response strategies which are avoidance, 

transference, mitigation and acceptance. Also academic articles like (Fairley, Software risk 

managment, 2005), (Tesch, Kloppenborg, & Frolick, 2007) (Bhoola, Hiremath, & Mallik, 2014) (Moran, 

2014) acknowledge these four types of risk response strategies. These risk response strategies will be 
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addressed in short to give an idea of how risks are addressed and what the differences are in the 

strategy approaches: 

 Risk avoidance is a risk response strategy whereby the project team acts to eliminate the 
threat or protect the project from its impact  

 Risk transference is a risk response strategy whereby the project team shifts the impact of a 
threat to a third party, together with ownership of the response.  

 Risk mitigation is defined as a risk response strategy whereby the project team acts to reduce 
the probability of occurrence or impact of a risk. Sometimes risk mitigation is further split up 
in two parts; immediate action and contingent action (Fairley, 2011) . These are both 
mitigation strategies, but the former is defined as a mitigation activity that is undertaken 
directly to reduce the probability that a potential risk will become a real problem. The latter 
are mitigation strategies specified in contingency plans that are prepared for potential 
problems for which no immediate actions are required. 

 Risk acceptance is a risk response strategy whereby the project team decides to acknowledge 
the risk and not take any action unless the risk occurs.   

Besides risk response strategies for negative risks (risks that have a negative impact on project 

objectives), PMBOK and Moran (2014) describe strategies for positive risks or opportunities: 

 Risk exploiting may be selected for risks with positive impacts where the organization wishes 
to ensure that the opportunity is realized 

 Risk enhancing is used to increase the probability and/or the positive impacts of an 
opportunity 

 Risk sharing involves allocating some or all of the ownership of the opportunity to a third 
party who is best able to capture the opportunity for the benefit of the project 

 Risk acceptance of an opportunity is being willing to take advantage of the opportunity if it 
arises, but not actively pursuing it 

3.3 Discussion and conclusion 
This chapter began with the introduction of software risk management and its effect on project 

outcomes. It was found that risk management is essential for project success, i.e. projects that are 

delivered on time, within budget estimate, with required features and functions.  Also, risk 

management can significantly improve software project outcomes (Charette, 2005) (Ropponen & 

Lyytinen, 1997). However, research shows that risk management is not always well-applied in 

practice (Ropponen & Lyytinen, 1997) (Kwak & Ibbs, 2000). Bannerman (2008) concludes in his paper 

that there is a need for better Risk Management, both in research and in practice. He states that the 

development of risk and risk management in the literature lags the needs of the phenomenon in 

practice, and that adoption of risk concepts and risk management methods in practice lags the 

understandings and prescriptions found in the literature. This is in line with Wallace et al. (2004) who 

state that there are relatively few tools available to help project managers to identify and categorize 

risk factors in order to develop effective strategies. The research of this thesis therefore aims to 

address this gap by designing a solution that successfully adopts risk concepts in literature for use for 

organizations in practice.  

The combination of identifying risks and managing these risks will presumably lead to better project 

outcomes for Company X (practice) and will make a contribution to the research field of software risk 

management literature in the sense that it could be an exemplar of how risk concepts in literature 

can be adopted for use for organizations in practice. 
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4 Method  
In section 1.1.2 the research methodology used for the master thesis is already discussed. In section 

4.1 a detailed explanation of the method used in the diagnosis phase is given and in section 4.2 the 

method of the design phase is elaborated.  

4.1 Diagnosis phase 
As stated in the problem definition (chapter 2), the goal of the research in the analysis phase is to 

perform a diagnosis of the elements that lead to high implementation costs for Company X. The 

diagnosis stage is organized along two steps, namely data collection and data analysis. 

Method of data collection 
Three types of data collection methods are used namely; Interviews, documentation and databases. 

Using interviews (1) for data collection gives a multi perspective point of view on why 

implementation costs of projects are higher than expected at Company X. In the interview company 

stakeholders will be questioned about the bottlenecks regarding ‘implementation costs higher than 

expected’.  These interviews will be held with selected employees of Company X. Further selection 

criteria for the interviewees will be generated during this step in the diagnosis phase. The interviews 

will be semi-structured using a predefined interview protocol (Appendix I) and notes will be written 

down during the interview by the researcher to gather all bottlenecks. The semi-structured interview 

method is chosen, because these kind of interviews are particularly useful when the research 

problems refers to a wide-ranging problem area and it is required to detect and identify the issues 

relevant to understanding the situation (Blumberg, Cooper, & Schindler, 2008). The interviews will be 

recorded, but the records of the interviews will be erased after the completion of the master thesis. 

The memos of the interviews will result in a list of bottlenecks and labelled with the name of the 

bottle neck and which person in the organization addressed the bottle neck. The persons that are 

interviewed will be coded as respondent A, B etcetera to ensure anonymity. (2) Collecting data from 

company documentation provides insight in the methodology of implementation used by Company 

X. Also contracts with the clients of Company X will be analysed to gather information about how 

agreements are taken with the customer. (3) Data collected from databases represents objective and 

emergent data surrounding the implementation costs and budgeted man hours. This data collection 

will entail an analysis on the Company X SQL database surrounding all projects with their relative 

budgeted and actual costs.  

Method of data analysis 
The collected data of the interviews will then be analysed by using the method ‘Diagnostic Tools for 

Diagnosis’ of Porras (1987). The Porras method enables the researcher to properly address the root 

causes and symptoms of the management problem. From listening again to the taped interviews, 

bottlenecks will be written down in an Excel sheet by the researcher and this will result in an 

inventory list of bottlenecks. The mentioned bottlenecks will be formulated in terms of ‘too high’, 

‘too low’, ‘too many’ etc. or they will be formulated as problems. These bottlenecks will then be 

analysed, combined and checked on consensus. The consensus criterion for the bottleneck must be 

equal 60% or higher to be used in the next step. This percentage is chosen on a pragmatic basis, 

because it gives enough support for consensus on bottlenecks between interviewees and it still is 

expected that enough bottlenecks will rise from the interview data for the researcher to use in the 

data analysis. The next step will be analysing relationships between the bottlenecks and analysing 

causality. In order to analyse these relationships, ideally a second round of interviews is done with 
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the same respondents. These interviews would then serve to evaluate the relationship and direction 

(causality) between the found bottlenecks. This would then be again checked on consensus between 

the respondents. However, due to time restrictions of this research, the researcher will instead draw 

these relationships in a cause and effect diagram beforehand. Then the respondents will be 

requested to provide feedback between the drawn relationships of the bottlenecks and causality. 

This will be done via email. The bottlenecks will be classified as follows (Table 1). 

Table 1 Classification of bottlenecks 

Type Behavior Description 

Root cause Only outgoing arrows Bottleneck is the cause of other bottlenecks 

Symptom Only incoming arrows Bottleneck is the effect of other bottlenecks 

Mediating 
bottleneck 

Incoming and outgoing 
arrows 

Bottleneck has a mediating effect between other 
bottlenecks 

After this feedback, the end result of the Porras analysis is a fully self-explanatory cause and effect 

diagram where the root causes, mediating bottlenecks and symptoms are shown. The collected data 

from documentation and databases will be used to support the results from the analysis of the 

interviews and complement the cause and effect diagram. Next to this, the database analysis will be 

used as input for the case selection.  

4.2 Design phase 
From the literature study in chapter 3 it became apparent that checklists, frameworks and process 

models are interrelated and often used together. De Bakker et al. (2010) also state that it is not clear 

how process models exactly contribute to IT project success. They conclude that the fact that project 

management practitioners pay attention to project risks is likely to have more impact on IT project 

success than following the steps prescribed in the risk management process model. Checklists in turn 

are too narrow of scope. Therefore it is chosen to focus on risk frameworks in the design phase. In 

the design phase a framework is developed that identifies and manages risks that Company X faces 

during the implementation phase of Epsilon. The framework exists of two parts.  In section 4.2.1 it is 

explained what these two parts are and how they relate. Section 4.2.1 covers the first part of the 

design phase which focusses on developing the part of the framework that identifies risks that 

Company X faces during the implementation phase of Epsilon. The second part of the design of the 

framework is developing a risk response plan to manage the identified risks of the first part of the 

framework and is described in section 4.3.2.  

4.2.1 Designing a framework 

The goal of the design phase is to develop a framework that identifies and manages risks that 

Company X faces during the implementation phase of Epsilon. The framework exists of a risk 

identification part and a risk response plan. For each of these two components a separate method 

will be defined in the next sections. The risk identification part of the framework provides a broad 

frame for thinking about what risks might threaten the objectives of a particular project of Company 

X. The two parts of the design relate to each other in the sense that the risk response plan provides 

specific risk responses for the risks identified in the risk identification part of the framework. A 

graphical representation of how the design is structured can be found in Figure 6.  
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Figure 6 Risk framework design 

4.2.2 Design part 1: Design risk identification part 

The first part of the design phase is organized along three steps, namely; (1) Data collection; (2) Data 

analysis; and (3) Method of design. 

Method of data collection 
Data will be collected in three ways. First, requirements will be gathered regarding the design. In 

order to create a relevant design for a solution of the problem of Company X, specific requirements 

for the design must be generated. These requirements will be gathered by the researcher during 

individual brainstorms with participants during the interviews of the diagnosis phase. Second, the 

literature study of chapter 3 will be expanded regarding risk frameworks and their risk items. The 

literature study is limited to frameworks in the field of software implementations. Because Epsilon is 

an enterprise wide software application, the literature study will especially focus on frameworks in 

the field of ERP systems. Third, 2 case studies will be executed at Company X and for these studies 

selection criteria for analysing specific cases will be set up. These selection criteria will imply how 

many cases will be selected, on what ground etc.  Based on these selection criteria, cases of the 

project list of Company X will be selected for qualitative, inductive, multiple case study research to 

identify specific issues and risks during these implementation projects.  The process of the case study 

will imply interviews and document studies. Interviews will be held with stakeholders involved during 

the implementation phase of Company X. The interview protocol questions are mainly based on the 

interview protocol of (Van Dijk, 2013) and can be found in Appendix II. In the research of Van Dijk the 

emphasis is on finding issues and risks with the help of semi-structured interviews. The difference 

however is that her research is focused on post-implementation issues and risks in ERP systems. It is 

important during the interviews that all mentioned issues and risks by the interviewees of the 

selected cases are taken into account, in order to have a complete picture (diversity). From the 

interviewees relevant case study documentation will be asked regarding the background of the case 

and the clients requirements. The expected output of the case selection is a list of risks and issues 

and selection criteria that can be used for the design of the first part of the framework.  

Method of data analysis 
There are three options: choosing a risk framework from the literature, creating a new risk 

framework by combining existing risk frameworks, or building a new risk framework specifically for 

Company X. The choice of combining, choosing, or designing a new framework will be made during 

the data analysis process. This choice will be based on the requirements gathered during the data 

collection step.  

  

Risk framework 

Risk identification part  

(Design part 1) 

Risk response plan 

 (Design part 2) 

manages its 
risk items through 
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Method of design 
From the results of the data analysis, the risk identification part of the framework will be built for the 

specific situation of Company X. Specific risks that are mentioned during the interviews in the cases, 

but not mentioned in literature will also be used as input for the new design. After the concept 

design is made, a workshop will be organized with company experts, specifically for this research. A 

total of five experts will be invited for this session. The workshop will first have an introduction on 

the subject, the research methodology and then an overview of the designed framework. The 

experts will then review the risk framework. The result of the workshop will be a new iteration of the 

framework design. The expert views on the risk framework will ensure that the framework will be 

useful to organizations that implement the Epsilon software. 

4.2.3 Design part 2: Design a risk response plan 

The second part of the design phase is organized along three steps, namely; (1) Data collection; (2) 

Data analysis; and (3) Method of design. 

Method of data collection 
For the second part of the design phase the literature study will be expanded regarding risk 

responses for a first concept of the risk response plan. Also, the literature study will include 

collection of best practices for risk responses in implementing software. 

Method of data analysis 
It is expected that the collected risk mitigation measures contain multiple risk mitigation measures 

for all kinds of software risks. Therefore in the data analyses phase only the mitigation measures for 

the specific risks of the designed framework will be used. These risk responses will then be added to 

part 1 of the design. 

Method of design 
After analysing and selecting the risk responses for the risk framework, a design will be set up for the 

risk response plan. The final design of the risk response plan for Company X includes risk responses 

for risks items in the implementation phase of Epsilon.  

After completing the risk response plan, the entire framework (both the first and second part) will be 

preliminary validated. Preliminary practical validation will be done with a company expert by 

presenting the framework and requesting feedback. Preliminary theoretical validation will be done 

with the socio-technical model of Lyyttinen et al. (1998). Both preliminary validation methods are 

used to increase the internal and external validity of the proposed framework. With the model of 

Lyyttinen et al. (1998) it is possible to compare the designed framework to other existing frameworks 

in literature. The model is based on the organization model of Leavitt’s et al. (1964) that was 

developed to synthesize the primary dimensions and dynamics of organizations. The model of 

Lyytinen et al. (1998) examines software risk management and addresses software risks through 

sequential attention shaping and intervention. It can be used to define risk in software development 

into distinct areas: task covers the results, products, approaches, and goals of the software project; 

structure represents the project organization and institutional setting; actors consist of users, 

managers, developers, and other key stakeholders; and finally, technology consists of development 

methods and tools and of the hardware and software platforms Persson et al. (2009). A graphical 

overview of this classification can be found in Appendix III. The coding of the model components and 

coding of the relationships between these components can also be found in this appendix.  
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5 Diagnosis  
As stated earlier, the goal of the research in the analysis phase is to perform a diagnosis of the 

elements that lead to high implementation costs for Company X. The diagnosis stage is organized 

along two steps, namely; (1) Data collection and (2) Data analysis. The process and the results of 

these steps are depicted in section 5.1-5.2. The conclusion of the diagnosis phase and its implications 

for the design phase is described in section 5.3. 

5.1 Results of data collection 
This section describes the results of the data collection step. It reflects the process and decisions 

made during the method of data collection step discussed in section 4.2 and it elaborates on the 

results of this step. 

5.1.1 Interviews 

Before commencing the interviews, selection criteria were set up by the researcher to ensure 

reliability of the research and decrease variation between the answers. The respondents that would 

be selected should comply with the following requirements and limitations: 

- Only members of the Company X team that currently work at the company will be 
interviewed. Ex-employees are excluded due to practicality issues for this research. 

- Only respondents that are actually involved with a Epsilon implementation or have been 
involved with a Epsilon implementation in the past are interviewed. 

- The respondent has at least experience with three or more Epsilon implementations 
- The respondent has at least finished one implementation of Epsilon in the last 3 years to 

ensure actuality of the issues regarding implementation 
- The respondent is available for an interview and is willing to contribute to this research 
- Only respondents are interviewed that can be interviewed face-to-face with the interviewer. 

This is done to ensure mutual understanding between the interviewer and interviewee. It is 
also done to capture and take note of any nonverbal communication. 

For the interviews the interview protocol for the diagnosis phase (Appendix I) was used as a 

guideline. This protocol was developed by the researcher beforehand with the purpose to 

accommodate for questions regarding problems that are present at the organization in order to 

better understand the organization as well as focussing on the questions regarding implementation 

costs. 

The interviews were held by the researcher at Company X in a conference room which was shielded 

from the normal working environment. The interview started with a general introduction of the 

researcher and the goal of the research project. Next the method of data collection was explained, 

including the promise that the respondents will be kept anonymous and only the results of the 

interview were used for diagnosis. All six out of six respondents agreed to participate in the project 

and agreed that with the researcher that the results would be published for this project. After this 

agreement, the interviewer gave the respondent the opportunity to introduce themselves and 

explain what their job was at Company X and what role they fulfill(ed) regarding the implementation 

of Epsilon. All questions in the interview protocol were asked, even if they seemed redundant or 

obvious to the respondents. This was done to ensure all interviews would have the same underlying 

structure. When the respondent said something about a bottleneck, additional clarifying questions or 
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probing questions were asked by the interviewer. Some notes were taken during the interview by the 

interviewer of things that were important to remember, but the interviewer did not engage in any 

analysis yet. It was more important to focus on the interview and gain as much as information as 

possible in the limited amount of time from the interviewee. The interview was instead taped and 

analysed afterwards. After each question of the interview protocol the interviewer summarized the 

answers of the respondents and asked whether they agree or disagree with the summarization. This 

was done to ensure that the mentioned bottlenecks by the respondents during the interview was 

understood correctly by the interviewer and could be used for data analysis in a later stage. 

Interviews on average took 40 minutes and 25 seconds. The longest interview was 56 minutes and 55 

seconds. The shortest interview took 26 minutes and 4 seconds (Table 2). 

At the end of each interview, the respondents were thanked for their time and were asked if they 

wanted to cooperate in the design phase of the project, should that be necessary. All respondents 

stated that they would be happy to contribute to the research. Especially some consultants noted 

that they were optimistic about the research method of first getting into the ‘problem’ of too high 

implementation instead of just coming up with a solution for a design and not thinking it through. 

Table 2 Interview data 

Respondent Role during implementation Duration interview 

A Project Manager 0:29:16 

B Project Manager 0:35:36 

C Project Manager/Business Consultant 0:26:04 

D Senior business intelligence consultant 0:54:40 

E Project Manager/Business Consultant 0:56:55 

F Senior business consultant 0:39:58 

5.1.2 Company documentation 

Company documentation was gathered in the form of PowerPoint slides about the implementation 

methodology that Company X uses and what templates they use for this. Also some random 

contracts were gathered to gain insight in the way contracts are set up with customers. 

5.1.3 Supporting data 

Besides gathering company documentation, the SQL database of Company X with data on planned 

consultant hours per project and actual booked hours per project was consulted.  Unfortunately no 

database or any form of data log could be collected regarding the initial offer of Company X versus 

actual costs made during the project. This information could not be gathered simply because it 

currently is not administered by Company X in a database.  

To compensate for this, contracts were collected that are used for agreements between the 

customer and Company X as discussed in 5.1.2. The impact of this plan B was that insight was gained 

in how these contracts are set up and it can be concluded that indeed project budgets are set up 

beforehand with the customer, but it did not give any insight in budgeted vs actual project costs.   

This way it was not possible to investigate if projects actually have budget overrun in costs. 
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5.2  Results of data analysis 
This section describes the results of the data analysis step. It reflects the results as discussed in 

section 4.2 and it elaborates on the results of this step (5.2.1-5.2.3). 

5.2.1 Inventory of bottlenecks 

The six interviews executed in the data collection step resulted in a list of 131 individual bottlenecks 

that were listed in a Microsoft Excel spreadsheet (Appendix IV). On average 21.83 (≈22) bottlenecks 

were identified with a minimum of 12 and a maximum of 33 per interviewee. For the formulation of 

these bottlenecks the guidelines of paragraph 4.2 were applied. 

5.2.2 Combining bottlenecks 

From the results of the inventory of bottlenecks, first bottlenecks that were mentioned by different 

respondents were taken together to form a group of similar statements. This was done by taking the 

inventory list of bottlenecks, beginning with the first interview and slowly reading each statement of 

the next respondent and then the statements of the next respondent etcetera. When a similar 

statement was found it was added to the statement of the first respondent. When the first 

respondent did not mention the issue but the second and third respondent did, the bottlenecks of 

the second and third respondent were taken together to form a group of statements. 

After combining similar bottlenecks to a group of statements, the first respondent’s bottlenecks were 

again compared with the next respondent. Only now analysis was focused on combining the 

remaining bottlenecks to a higher level of abstraction in order to reach a higher consensus level. 

When required, the researcher renamed the aggregated bottlenecks to accommodate the 

description of both bottlenecks.  

The last step included reflection on the formed groups of statements. Each group of statements was 

labelled with a bottleneck description that best described all statements in the group according to 

the researcher. The outcome of combining the bottlenecks can be found in Appendix V. 

5.2.3 Analysing bottlenecks 

After combining and aggregating the bottlenecks, the 15 found bottlenecks were checked on 

consensus. As discussed in section 4.1, the consensus criterion for the bottleneck must equal 60% or 

higher to be used in the next step. This resulted in 8 bottlenecks with a consensus percentage of 

higher than 60%.  The result of this step is presented in Table 3. 
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Table 3 Analysing bottlenecks 

 Perceived by Person  

A B C E F G Consensus 
score 

Description bottleneck 

1 x x x x   x 83% Implementation costs higher than expected 

2 x x     x x 67% Lack of Epsilon implementation scalability 

3 x  x    33% Lack of long-term use of Epsilon by clients 

4 x x x x x x 100% Lack of expectations management with customer 

5 x     x x x 67% No standardized implementation (project) approach 

6 x x x    50% Contaminated project budgets 

7  x x    33% Project budget overrun 

8   x x x   x 67% Shortage of (skilled) human resources 

9  x x  x  50% Sales process not followed 

10   x x   33% Lack of holistic project view by consultants 

11     x x x x 67% Own way of working/idiosyncratic behavior of consultants 

12     x x x x 67% Unrealistic estimation of required man hours and duration 

13     x x x x 67% No perception of project management 

14   x x   33% Lack of consistent sales strategy 

15    x  x 33% Unstable sales team 

5.2.4 Analysing relationships & causality 

The next step was analysing relationships between the 8 bottlenecks that were left and check 

whether causality between them exists. As described in section 4.2, the relationships and causality 

between the bottlenecks were depicted by the researcher. In order to do this effectively, an 8x8 

matrix of the remaining bottlenecks was set up. This matrix was used to compare the bottlenecks 

with each other and check whether there exists a relationship and if this is the case what the causal 

relationship is. Causality is then indicated by incoming or outgoing arcs. The outcome of this step is 

presented in Table 4.  

Table 4 Analysing relationships & causality between bottlenecks 

Relationship 1 2 3 4 5 6 7 8 Bottleneck description 

1                 Implementation costs higher than expected 

2                Lack of Epsilon implementation scalability 

3  →             No standardized implementation (project) approach 

4 →             Lack of expectation management with client 

5  →           Shortage of (skilled) human resources 

6 → → ←         Own way of working/idiosyncratic behavior of 
consultants 

7 →  ← ←       Unrealistic estimation of required manhour and 
duration 

8 →  ←   →    No perception of project management 

The table must be read from left to right with the arrow indicating the direction of the causal 

relationship. For example, no standardized implementation project approach (bottleneck 3) leads to 

Lack of Epsilon implementation scalability (bottleneck 2). 
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5.2.5 Drawing the cause and effect diagram 

Based on the relationship and causality of the bottlenecks drawn in the previous step, a classification 

was made on basis of Table 1 in section 4.2. Together this resulted in 3 root causes, 3 mediating 

bottlenecks and 2 symptoms. In Figure 7 the final result of the stream analysis is drawn in a cause 

and effect diagram. This result was then emailed to the interviewees and asked for feedback on the 

causality relationship. Six out of six respondents sent their feedback. They agreed with all drawn 

causality relationships and four of the six responded requested an additional arrow from bottleneck 

2 to bottleneck 6. They argued that the absence of a project approach leads to a unrealistic 

estimation of required man hours and duration. As a result this arrow was added to the stream 

analysis. Individually respondents replied they would have rather added extra bottlenecks, but these 

comments were not put in the cause & effect diagram by the researcher because no consensus on 

these bottlenecks was present.  

Stream Analysis

Root causes Mediating bottlenecks Symptoms

6. Unrealistic estimation 
of required man hours 

and duration

4. No perception of 
project management

8. Implementation 
costs higher than 

expected

5. Own way of working/
idiosyncratic behavior of 

consultants

3. Lack of expectation 
management with 

customer

1. Shortage of (skilled) 
human resources for 

implementation

2. No standardized 
(project) approach

7. Lack of 
implementation 

scalability of Epsilon

 

Figure 7 Cause & effect diagram 

5.2.6 Elaboration of the bottlenecks 

An elaboration of the identified bottlenecks is included in this report for supporting the conclusion of 

the data analysis and defining the scope of the design (5.2.6.1-5.2.6.3). 

5.2.6.1 Root causes 

The following root causes are distinguished: 

1. Shortage of (skilled) human resources for implementation 
2. No standardized (project) approach 

Scope of design 
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3. Lack of expectation management with customer 

Shortage of (skilled) human resources for implementation 
According to the results of the executed interviews, Company X has a shortage of human resources 

to implement Epsilon. This in particular counts for business consultants, Business Intelligence (BI) 

consultants and software developers.  

No standardized (project) approach 
Currently there is no standardized project approach implemented at Company X. This means there is 

no standard implementation method with defined protocols, project approach or templates for the 

implementation team to use. There lacks a holistic view on the implementation of what, by who and 

when it is done etc. Next to this, documentation is lacking regarding the implementation and choices 

the consultants or project manager has to make during the project. There are no project boundaries 

given for who is responsible for what activity and there are no feedback or evaluation rounds after 

implementation projects to learn for future projects. One interviewee also emphasized that as a 

result of the lack of standard project approach, the finished implemented program is difficult to 

maintain in the post-implementation phase. Also, when asked why there were not any initiatives in 

the past for adapting a project methodology, different reasons were given by the interviewees. They 

varied from "Lack of time”, because employees were busy with selling and implementing Epsilon to 

“For reasons unknown”. One Project Manager emphasized that an explicit strategic choice was made 

to focus on selling and implementing Epsilon, which resulted in less focus on creating a standardized 

project approach. 

Lack of expectation management with customer 
The lack of expectation management bottleneck is actually an aggregation of four different kinds of 

expectations, namely:  (1) Technological expectations; (2) Situational expectation; (3) Dynamic 

performance expectations and (4) Static performance expectations. 

 Technological expectations; the customer does not have any prior knowledge of the kind of 
Company X product. While ERP and CRM are relatively known terms, PCM is a relatively new 
technology and customers do not know what to expect. This was clearly illustrated by one of 
the interviewees who stated: “Customers think that Epsilon is a dashboard solution, which 
we are not. We are an operating system, there is a difference”. This implicitly is a problem, 
because the customer has wrong expectations of the product. During implementation the 
customer as a result often changes requirements.  

 Situational expectations; from the interviews it became apparent that the sales department 
of Company X makes promises to the client about the product. These promises however 
require more time and effort of the implementation team than presented to the customer. 
These promises are about the duration and the costs of the implementation. 

 Dynamic performance expectations; these expectations are about how the product or 
service is expected to evolve over time. During implementation requirements change, 
because customers frequently ask for more BI solutions and change or add requirements. 
Also, during implementation client changes requirements, because of wrong expectations of 
the product in the beginning. 

 Static performance expectations; these expectations address how performance and quality 
are defined for a specific application. Before commencing the implementation project, there 
currently exists lack of detailed scoping with the customer about functional and technical 
requirements. This results in mixed expectations between Company X and the customer. Also 
the definition of when a project is done is often vaguely stated and as a result there often 
occurs confusion between Company X and the customer about when a project is finished. 
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5.2.6.2 Mediating bottlenecks 

The following mediating bottlenecks are distinguished: 

4. No perception of project management 
5. Own way of working/idiosyncratic behaviour of consultants 
6. Unrealistic estimation of required man hours and duration 

No perception of project management 
During the interviews it became apparent from especially the interviewed consultants that there is a 

no perception regarding project management during the implementation project. This was particular 

in the field of managing man hours of the team members and managing the expectations of the 

customer. It is also perceived by consultants that there lacks an overview of how many project hours 

are planned per activity and to which extent the budget has been fulfilled already. Or as an 

interviewee stated: “There is no guidance by a senior that determines, we're going to use this 

template and everybody has to use it for phase 1 and phase 2 of the project.”  

Own way of working/idiosyncratic behavior of consultants 
Due to the absence of a standardized project approach, each Company X team member has its own 

way of implementing Epsilon. Parallel to this problem is that the consultants have different opinions 

and point of views of how to implement Epsilon.  

Unrealistic estimation of required man hours and duration 
The required man hours and duration of an implementation project is unrealistically assessed 

beforehand. Often less hours are planned for the implementation than is required. The interviewees 

give different reasons why this is not done correctly. They hold the sales process responsible or on an 

individual level point to certain persons in the company. Other interviewees argue that it is because 

the way that estimation is executed. For example, the estimation of man hours is focused on senior 

consultants instead of juniors, which in some case is not always reasonable. Seniors tend to finish an 

activity earlier than an inexperienced consultant. The four interviewees that raised this bottleneck 

emphasized that especially planning man hours for the BI part and the installation and configuration 

of the Microsoft platform for Epsilon requires a more realistic estimation of man hours. 

5.2.6.3 Symptoms 

The following symptoms are distinguished: 

7. Lack of implementation scalability of Epsilon 
8. Implementation costs higher than expected 

Lack of implementation scalability of Epsilon 
According to the interviewees Epsilon can be used in multiple industries and is easily configurable. 

However, in the current situation the implementation of Epsilon on a large scale is a problem. 

Company X is not able to perform implementations of Epsilon on a large and repeatable scale. 

Implementation costs higher than expected 
This bottleneck caused many discussions between the interviewer and interviewees. Three of the 

interviewees claimed that the costs of implementing Epsilon are too high. The other three 

interviewees claimed that the implementation costs are not too high, especially when comparing it 

to competitors. Analysis showed that there was no difference in statements between the 

(implementation) roles of the interviewees. Interviewees that had the same role during 
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implementation both had other opinions about this issue. At first this discrepancy seemed like a 

bridge too far in order to be able to achieve consensus on this issue.  

Porras (1987) states the following about such a situation: “The art of using Stream Analysis involves 

being able to manage the process of supporting differing points of view while at the same time 

moving toward a consensually derived diagnosis of the situation.” Inspired by this quote, the 

researcher tried to derive consensus during the interviews. This was done by asking probing 

questions to better understand the underlying rationale of these statements. In the end, this resulted 

in the following. All interviewees agreed that the implementation costs could be lowered, because of 

inefficiencies in the implementation process. The implementation costs are not necessarily high, but 

implementations take longer than expected and cost more than expected. This resulted in the 

definition of the following bottleneck: Implementation costs higher than expected.  

5.2.7 Supporting data 

For supporting the diagnosis of the problem data analysis of the implementation methodology 

currently used at Company X was done. From the interviews and documentation gathered became 

apparent that Company X for implementation uses a project approach based on Scrum (Schwaber & 

Sutherland, 2011). A general overview of Scrum is given in Appendix VI. The team members’ roles 

during implementation are documented on the internal company wiki (Van Schaik & Schoofs, 2015) 

(Appendix VII). However when analysing both the project methodology and the implementation 

roles, there exists a gap. There is a detailed description of each role during implementation of Epsilon 

recorded within Company X archives, but the roles are not mentioned or comparable to the Scrum 

methodology. Scrum identifies different roles in their methodology compared to the methodology 

that is used by Company X for implementation. In practice it is therefore questionable if Scrum 

methodology is actually used during implementation. Also it is not clear in which phase of the 

implementation what roles are concerned or what activities should be completed during 

implementation. These findings complement the claim of bottleneck 2 (no standardized project 

approach).  

When searching for evidence that supports the claim of bottleneck 3 (Lack of expectation 

management with customer) it was found that there actually is a methodology already in place at 

Company X for expectations management with the customer. Company X calls this the ‘Sales phase 

process’. The details of this process are classified, but an overview of this process is depicted in 

Appendix VIII. This process is very well documented and elaborated so at first this seems in contrast 

with the claims done by the respondents during the interviews. When asking about this to the 

respondents directly, three respondents did not even know of this process before the researcher 

confronted them with the documentation of the sales process. Two respondents claimed that they 

knew of this sales process, but that it is not followed in practice. One respondent recognized the 

process and stated that it is followed, but there is not an end document which can be used as a 

guideline by the implementation team of Company X. 

The last bottleneck where evidence was found to support its claim was ‘implementation costs higher 

than expected’. When analysing the SQL database of Company X, data was found regarding project 

man hours.  Some projects budgets were blank and other projects were still in progress. So only 

cases that actually were finished and had more than 100 hours of budgeted man hours were selected 

and analysed. This resulted in 18 cases (Appendix IX). The projects in the Appendix show actual data 
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of the database, but the clients are all renamed to ‘Project X’ due to the classified information. When 

looking initially at this data, 3 projects were found that had more than 50% project budget overrun. 

In discussion with the responsible project manager it was found that these project budgets were 

increased based on additional needs of the customer during the project. However, these budgets 

were not updated in the database. To reduce bias in the analysis these 3 cases were not taken into 

consideration for the analysis.  Table 5 shows the result of the data analysis. Analysis of the 15 

remaining cases showed that 5 cases were within budget and 10 were over budget. Of the over 

budget cases 30% were overrun by less than 10 per cent, 50% of the budgets were overrun between 

10 to 25%, and 20% of the cases were overrun between 25% and 40%. The average overrun of the 10 

over budget cases is 17%. While these budgets overrun may look high to people not familiar with IT 

projects, these findings should be put in the right context. A recent industry study by the Standish 

Group (2013) found that IT projects in 2012 had an average cost overrun of 59% worldwide. When 

comparing this to the average of 17% budget overrun of Company X it is fair to notice that Company 

X is managing its budgets quite well compared to projects in the IT industry. 

Table 5 Project budgets analysis 

 Cases Percentage (%) 

Projects within budget 5 33% 

Projects over budget 10 67% 

   

Of projects that are over budget: 

<10% over budget 3 30% 

10% < 25% over budget 5 50% 

25% < 40% over budget 2 20% 

Company X’ contracts were also analysed, but they did not provide information regarding budgeted 

costs versus actual costs made for the project. It was only learned from these contracts that 

Company X offers their services to customer on a fixed price base as well as on an hourly wage basis.  

5.3 Conclusion and implications for design  
This section is divided into two different steps. First an initial reflection on the problem statement 

and the findings of the diagnosis phase is given (5.4.1). Thereafter the conclusion of the diagnosis 

phase of this research is given and the scope of the design will be defined (5.4.2).  

5.3.1 Reflection diagnosis phase 

When comparing the outcomes of the stream analysis and the preliminary cause & effect diagram set 

up during writing of the problem statement, there exist some similarities as well as differences (Table 

6). 
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Table 6 Bottleneck comparison between problem statement and diagnosis 

  Preliminary cause & effect diagram Stream analysis 

Root causes Important stakeholders are pulled 
off the project 

 

  Budgeted man hours estimation 
too low 

 

  Multiple unexpected project issues  

  Client changes requirements at the 
last moment 

Lack of expectation management with 
customer 

  Shortage of (skilled) human resources for 
implementation 

  No standardized (project) approach 

Mediating 
bottlenecks 

Too much rework required  

  Budgeted man hours overrun  

    No perception of project management 

  Own way of working/idiosyncratic 
behaviour of consultants 

  Unrealistic estimation of required man 
hours and duration 

Symptoms Implementation costs higher than 
expected 

Implementation costs higher than expected 

  Lack of implementation scalability of 
Epsilon 

5.3.1.1 Reflection on root causes 

The first comparison is between the root causes described in the preliminary cause & effect diagram 

and the stream analysis. For ‘important stakeholders are pulled of the project’ no majority could be 

found for consensus during the stream analysis. This issue was mentioned during the problem 

statement phase by 2 project managers, but from the interviews in the diagnosis phase became 

apparent that this is not a recurring problem for projects in general.  The root cause budgeted man 

hours estimation’ was again mentioned during the diagnosis phase, but now as a mediating 

bottleneck with two underlying root causes, namely lack of expectations management with the 

customer and no standardized project approach.  

The bottleneck ‘multiple unexpected project issues’ was not included in the stream analysis, because 

the respondents did not mention this bottleneck specifically as a problem. Instead, during the 

interviews, all respondents came up with different examples of different issues that occurred during 

implementations that they had done in the past. These issues were sometimes the same between 

different implementations, but most of the times different. They were not suitable for inclusion in 

the stream analysis, because the selection criteria for inclusion in the stream analysis had to be a 

consensus percentage of 60 and higher due to the Porras (1987) method. When asked why these 

issues occurred and how they could be prevented, they all either blamed it on ‘no standardized 

project approach’, on ‘lack of expectation management with the customer’ or ‘no perception of 

project management’.  So as a result, these bottlenecks were used for the stream analysis instead.  

Client changes requirements at the last moment was mentioned during the diagnosis phase, but was 

aggregated under ‘lack of expectations management with customer’. 
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Lack of skilled human resources was mentioned by 1 consultant in the preliminary phase, so then it 

was not included in the preliminary cause & effect diagram. However, during the diagnosis phase, 4 

out of 6 respondents mentioned this bottleneck. This bottleneck was mentioned by 3 out of 4 

respondents who were in the implementation role of consultant. So based on this data, it can be 

concluded that this bottleneck is more of an issue for consultants than project managers.  

‘No standardized project approach’ was not mentioned during writing of the problem statement. 

Here the same reasoning can be applied as the bottleneck ‘lack of human resources’. The consultants 

that were interviewed during the diagnosis phase stated that there is no implementation 

methodology in place and as a result every consultant implements Epsilon in their own way. 

5.3.1.2 Reflection on mediating bottlenecks 

The second comparison is between the mediating bottlenecks described in the preliminary cause & 

effect diagram and the stream analysis. ‘Too much rework’ required was aggregated under the root 

cause ‘lack of expectations management with the customer’. 

Budgeted man hours overrun was aggregated under implementation costs higher than expected, as a 

result of the discussion presented in section 5.2.6.3.  

‘No perception of project management’ and ‘Own way of working/idiosyncratic behaviour of 

consultants’ were not mentioned in the preliminary phase of the research, but the diagnosis phase 

showed this indeed are bottlenecks. These bottlenecks were exclusively raised by the 4 interviewed 

consultants which explains why there were not mentioned in the preliminary phase of the research. 

It is for this group of consultants that this is a problem, not particularly for the project manager in the 

first place. It is also possible that the interviewed project managers are reluctant to mention these 

bottlenecks.   

5.3.1.3 Reflection on Symptoms 

The third comparison is between the symptoms described in the preliminary cause & effect diagram 

and the stream analysis. ’Implementation costs higher than expected’ were the same, however an 

extra symptom was uncovered during the diagnosis phase, namely ’lack of implementation scalability 

of Epsilon’. This bottleneck was already mentioned during the problem statement, but was not 

included in the preliminary cause & effect diagram because at that time this symptom could not be 

linked to any underlying causes. 

5.3.2 Scope of the design 

Diagnosis has identified that the root cause ‘lack of human resources’ and ‘no standardized project 

approach’ lead to the organizational symptom of lack of implementation scalability of Epsilon. 

Secondly, the root cause of no standardized project approach and lack of expectation management 

with customers lead to the organizational symptom of ‘implementation costs higher than expected’ 

of Epsilon. 

As described in section 4.2, the design stage of this project will build upon the findings brought 

forward in the diagnosis stage. From the results of the diagnosis phase, design efforts should be 

aimed at lowering the implementation costs of Epsilon and the implementation scalability of Epsilon 

should be increased. The scope of the design is depicted in figure 7. Based on the stream analysis, 

setting up a standardized project approach would partially decrease implementation costs and 

partially increase implementation scalability of Company X. Both symptoms are only partially solved, 
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because they depend on other root causes as well, namely ‘lack of skilled human resources for 

implementation’ and ‘lack of expectation management with customer’. Because setting up a 

complete and standardized project approach requires a lot of time and effort, this research project 

including its design will focus on the area of risk management.  

A (re)design regarding the standardized project approach will partially solve the mediating bottleneck 

regarding project management and partially solve the mediating bottleneck regarding the own way 

of working of consultants. The former is partially solved because risk management will prepare and 

provide mitigation procedures before starting the project and provide the project manager with a 

tool to ‘manage’ the project when things go wrong during implementation. The latter will force 

consultants to use the standard practices for risk management when implementing Epsilon and there 

is no confusion or arguing about how to deal with risks and issues when implement Epsilon during 

projects execution. The mediating bottleneck regarding estimation of required man hours and 

duration will only partially be solved in the way that risk management will keep the estimated hours 

for the project in check due to risk mitigation. 

Because of the limitations of this research, which is focused on Information Systems, the lack of 

skilled human resources for implementation will not be subject of this study. Also expectations 

management with the customer will not be part of the scope of the design, because from the 

diagnosis became clear that there already is an expectations program in place but it is not 

transparent and accurately followed.  
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6 Design  
The main goal of the design phase is developing a framework that can be used by Company X to 

identify and manage risks that Company X faces during the implementation phase. In chapter 4 the 

framework was divided into two parts. The framework exists of a risk identification part and a risk 

response plan. First requirements for the entire design of the framework were set up. Then an 

extension of the literature study was carried out and a design decision was made. The result of this is 

described in section 6.1. Developing the risk identification part of the framework is described in 

section 6.2. The second part of the framework is to develop a risk response plan to manage the risks 

that are identified in the first part of the framework. This is described in section 6.3. Section 6.4 

describes the designed framework. Section 6.5 describes the preliminary theoretical validation of the 

designed framework with the socio-technical model of Lyytinen et al. (1998) and the practical 

preliminary validation with a company expert of Company X. Section 6.6 concludes with a discussion 

if the requirements are met. The entire framework can be found on page 38-42. 

6.1 Requirements & process 
This part focusses on the framework as a whole and is organized along three steps, namely; (1) Data 

collection; (2) Data analysis; and (3) Design. The results of these steps are depicted in section 6.1.1-

6.1.3.  

6.1.1 Results of data collection 

Data was collected in two ways. First requirements for the entire design of the framework were 

collected, which is depicted in section 6.1.1.1. Then an extension of the literature study of chapter 3 

was carried out regarding risk frameworks, which is depicted in section 6.1.1.2.   

6.1.1.1 Requirements 

The requirements for the design were set up of individual brainstorms with participants during the 

interviews executed in the diagnosis phase. It should be noted that the requirements apply to the 

entire framework including both parts of the framework. The first requirement was that every risk 

should be assigned to a risk owner for a particular risk item (R1). This requirement was brought 

forward so that the risk owner is responsible for the corresponding risk through the entire project. 

This is important, so that responsibility of risk management in a project is shared in the project team 

instead that it relies on only one person. The design must fit into scrum methodology for 

implementation as used by Company X (R2). In the design risk items and risk responses associated 

with software risk implementations in general as well as specific to Company X should be included 

(R3-R6). An identified risk item should always have a connection with a risk response (R7). The 

rationale behind this last requirement is that after identifying the risk, little effort has to be done to 

come up with a risk response. An overview of the requirements is depicted in Table 7. 
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Table 7 Requirements for design  

Requirements 
 

Part of 
framework 

R1 The risks should be assigned to risk owners corresponding with the roles 
defined during the implementation phase of Epsilon 

Risk identification 
chart 

R2 Must fit into the Scrum methodology as used by Company X for 
implementation of Epsilon 

Risk identification 
chart 

R3 Should contain all risks items that could be encountered during the 
implementation of Epsilon 

Risk identification 
chart 

R4 The risks should be general, but also contain specific risks brought forward 
by our own project managers 

Risk identification 
chart 

R5 Should contain best practice risk responses that could be encountered 
during the implementation of Epsilon 

Risk response 
plan 

R6 The risks responses should be general, but also contain specific risk 
responses brought forward by our own project managers 

Risk response 
plan 

R7 There should be a connection between risk items and risk responses. A risk 
item must correspond with a specific or multiple of risk responses. 

Risk response 
plan 

6.1.1.2 Extension of risk framework literature study 

The literature study was focused on finding risk frameworks for software implementations. Because 

the thesis project had to be completed in 6 months, there was not enough time to execute a 

comprehensive literature study. Therefore, when searching for papers search criteria were set up to 

make a selection of papers. The assumption was made that these papers would provide enough 

information to extract the most important risk frameworks. The search criteria included that only 

papers after 1995 were considered to ensure actuality of the risk frameworks, since software evolves 

rapidly. Furthermore, a selection was made by only selecting papers that included risk frameworks 

that included risk items that are encountered during the implementation of a software program.  

Also, since Epsilon is an enterprise wide application and in that sense similar to ERP systems, risk 

frameworks in the field of ERP were particularly focused on. The result of the literature study is 

presented in Table 8. 

Table 8 Summary of collected literature on risk frameworks  

Author Research area Dimensions Software risk items 

Keil, Cule, Lyytinen, & Schmidt (1998) General 0 11 

Huang, Chang, Li, & Lin (2004) ERP 6 28 

Wallace, Keil, & Rai (2004) General 6 44 

Aloini, Dulmin, & Mininno (2007) ERP 0 19 

Han & Sun-Jen (2007) General 6 29 

Chua (2009) General 4 13 

Hakim & Hakim (2010) ERP 6 32 

Lopez & Salmeron (2011) ERP (Maintenance) 7 30 

The seven studied articles contain different types of risk frameworks with different risk items in it. A 

total of 206 risks factors were identified. An overview of the content of the literature is presented in 

Appendix X. 
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6.1.2 Results of data analysis 

For the data analysis a simple 7x3 matrix was built that compared the requirements of Table 7 with 

the design decisions of: selecting a single framework, combine several frameworks or design a new 

framework. The collected data of the requirements and the extended literature study served as a 

guideline for the researcher to fill in the comparison matrix. The comparison matrix can be found in 

Table 9. 

Table 9 Comparison matrix for design decision 

 Select single framework  Combine frameworks New framework 

R1 - - x 

R2 x x x 

R3 - x x 

R4 - - x 

R5 - - x 

R6 - - x 

R7 - - x 

Total 1 2 7 

First the comparison matrix will be discussed. From R1 it became apparent that Company X requires 

a risk framework that identifies risks, and assigns them to risk owners. However, during the literature 

study a framework that focuses on the ‘people’ aspect was not found. All the found frameworks 

separate risks on particular defined dimensions like for example organization fit/skill mix, project 

management and control, software system design, user involvement & training and technology 

planning Huang et al (2004).  R2 stated that the framework must fit into the Scrum methodology. 

Since frameworks do not depend on the use of a specific methodology, this requirement does not 

exclude a specific design choice. R3, R4, R5, R6 and R7 all state that specific risks or risk responses in 

the case of using Epsilon software are required to be in the framework.  I.e., these requirements 

state that the framework must be applicable to the context and the scope of Epsilon. These 

requirements exclude the design choice of selecting a single framework, for the simple reason there 

currently is no framework in place for Epsilon that is applicable to the context and scope of Epsilon. 

The design choice of combining frameworks also would not cover 100% of the scope and specific 

context of Epsilon entirely. This because combining frameworks would lead to a scope larger or 

smaller than Epsilon projects require. 

Therefore, based on the evaluation of these requirements, the design choice of building a new 

framework specifically in the scope and context of Epsilon was selected. The risk items already found 

during the literature study, added with the risk items found in the case studies were used as a 

starting point for the development of the new framework specifically for the context and scope of 

Epsilon. How this was done will be elaborated in the next section. 

6.1.3 Results of design process 

In the previous section it was chosen to build a new framework for the specific context and scope of 

Epsilon. The process of designing the risk identification chart and the risk response plan required 

several steps. A graphical overview of the design process is depicted in Figure 8. The design process is 

further elaborated in section 6.2 and section 6.3. 
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Design process

Design part II: Risk response planDesign part I: Risk identification chart

Step 1: Extract risk items from 
frameworks of literature study

Step 2: Add risk items identified 
in the case studies 

Step 3: Clean data set:
Remove duplicates, aggregate 
and combine risks items

Step 4: Workshop with company 
experts:
- Exclude risks not applicable to 
Epsilon software
- Check risk items on correctness
- Assign risks items to roles

206 risk items

260 risk items

106 risk items

94 risk items

Step 5: Use literature study for 
finding and relating risk 
responses to risk items 

Step 6: Request company 
experts for risk responses for 
each risk item  

0 risk responses

97 risk responses

97 risk responses with multiple 
usage for risk response plan 

94 risk items assigned to 8 roles and 
recognized for the identification part of 

the framework

Start

Start

 
Figure 8 Process of creating the design 

6.2 Design part 1: risk identification chart 
This section is an elaboration of the design process of the first part of the design phase. It is 

organized along two steps, namely; (1) Data collection and (2) Data analysis. The results of these 

steps are depicted in section 6.2.1-6.2.2.  

6.2.1 Data collection 

Data was collected for both design step 1 and design step 2. The collection of risk items from the 

extended literature is explained in section 6.2.1.1. The executed case studies are meant to make the 

design of framework specific to Company X and are described in section 6.2.1.1. 

6.2.1.1 Extract risk items from literature and practice (Step 1) 

The 206 risk items from the found risk frameworks in section 6.1.1.2 were extracted and put in a list 

together with all of the 54 identified risks in the 2 executed case studies. The result was a list of 206 

risk items. 

6.2.1.2 Risk items from case studies (step 2) 

The goal of the case studies is to identify specific issues and risks during implementation projects of 

Company X. The rationale behind this is that executing such a case study will help to make the design 

of framework specific to Company X. First cases had to be selected. The process and selection criteria 

for the cases are described in section 6.2.1.2.1. Section 6.2.1.2.2 elaborates on the case study 

approach. The case description, together with the results is depicted in section 6.2.1.2.3.  
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6.2.1.2.1 Case selection 

For the case selection first general selection criteria were set up by the researcher based on the 

knowledge of the company already obtained during the diagnosis phase (Table 10).  

Table 10 Selection criteria for case study 

Criteria 

The selected case should be a customer that uses the solution of Company X 
The implementation of Epsilon needs to be initiated or completed within the last five years 
The stakeholders need to be available that have done the implementation at that time and 
knowledge of Epsilon  
The stakeholders need to have time and need to be willing to make a contribution to this research 
The organization that uses the Epsilon is sufficiently large (>50 people working)  
More than 2 implementation roles need to be distinguished during the implementation of Company 
X 

These selection criteria were first compared with the SQL database of Company X to check if certain 

projects complied with the requirements, also had major project budget overrun. However, the 

projects that had the most budget overrun did not meet the requirements for selection, because 

stakeholders were not available for interviews or because stakeholders already had left the 

company. Therefore a more pragmatic way of selecting was chosen. The researcher asked the 

company supervisors of the research project to give examples of projects that included the 

implementation of Epsilon as a whole. Also the employees that implemented Epsilon would have 

been available for interviewing and the cases should adhere to the requirements from table 10.  

From this questioning two cases were selected (Table 11). 

Table 11 Final selection interviewees 

Company Company Y Company Z 

Role of interviewee Project Manager Project Manager 

 BI Modeler BI Modeler/Design Architect 

 Scrum Master/Project 
Manager 

Installation Expert/Software 
Developer  

Total interview time (hours) 3 3 

6.2.1.2.2 Case study approach 

For the interviews the interview protocol for the case studies (Appendix II) was used as a guideline 

for questions regarding risks and issues that the interviewee encountered during the implementation 

phase of Epsilon. The same interview set up was done as the previous interviews meaning that they 

were held by the researcher at Company X in a conference room which was shielded from the normal 

working environment. From the six respondents that were asked initially only the product owner of 

Company Y did not want to provide cooperation with the research due to confidentiality issues. 

Instead, the project manager was asked for the interview to have 3 interviewees for both cases. The 

interview started with a general introduction of the researcher and the goal of the research project. 

Thereafter the researcher gave the respondent the opportunity to introduce themselves and explain 

what their role was during implementation of Epsilon. All questions in the interview protocol were 

asked, even if they seemed redundant or obvious to the respondents. This was done to ensure all 

interviews would have the same underlying structure. When the respondent said something about a 

risk or issue, additional clarifying questions or probing questions were asked by the researcher. Some 
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notes were taken during the interview by the researcher of things that were important to remember, 

but the researcher did not engage in any analyses yet. It was more important to focus on the 

interview and gain as much as information as possible in the limited amount of time from the 

interviewee. The interview was instead taped and analysed afterwards. After each question of the 

interview protocol the researcher summarized the answers of the respondents and asked whether 

they agree or disagree with the summarization. This was done to ensure that the mentioned 

bottlenecks by the respondents during the interview was understood correctly by the researcher and 

could be used for data analysis in a later stage. At the end of each interview, the respondents were 

thanked for their time and their contribution to this research. 

6.2.1.2.3 Results case studies 

The case description of Company Y can be found in Appendix XI. The results of the case study of 

Company Y can be found in section 6.2.1.2.3.1. The case description of Company Z can be found in 

Appendix XII.  Section 6.2.1.2.3.2 presents the results of the case study of Company Z.  

6.2.1.2.3.1 Result case study Company Y 

Due to confidentiality issues, the organization of this case is renamed to ‘Company Y’. The three 

issues that were mentioned by all three interviewees for this case were the following. At first Epsilon 

would only function as a BI solution to provide management information for the business processes 

of Company Y. However during the implementation it was decided by Company Y to not only 

implement Epsilon for management information of the business processes, but also implement the 

case management solution of Epsilon. As a result the initial design architecture had to be changed 

dramatically. The second mentioned issue was that multiple data sources on multiple sites required 

integration. All these sources differed in how and what kind of information is stored. As a result the 

implementation team had to unify these for the system to work for the entire region.  The last most 

frequently mentioned issue was lack of commitment of the IT department at the customer 

organization. Initially the IT department of the organization did not have to be involved, because 

Epsilon would only serve as a management information tool. However due to the implementation of 

the case management solution of Epsilon, the IT department had to be involved. This department 

was reluctant and not committed to provide access to the databases and sources of their 

organization.  The resulting risk list including frequency analysis of the case study of Company Y is 

depicted in Appendix XIII.1. In total, 31 risks were identified. 

6.2.1.2.3.2 Result case study Company Z 

Company Z is an organization located in North America that is responsible for civil affairs. According 

to the interviewees there were three apparent issues.  One of the issues that were present with the 

implementation of Epsilon was the presence of multiple data sources at Company Z. They have more 

than 30 centres which all have deployed different systems. Company X did not just have to retrieve 

transaction history of one data source, but multiple ones. Also within these systems, the data sources 

did not register all data in the same way so Company X had to normalize those. The other issue was 

the lack of commitment of the end user to use the system. Company X and Company Z mitigated this 

risk by letting the executive management push the end users to use Epsilon. The other important 

issue that the sales department of Company X promised Company Z many features that were not 

present at that time in the standard solution of Epsilon. They overcame this risk by hiring an extra 

software developer to make adjustments to the program on the requirements of Company Z. The 

resulting risk list of the case study of Company Z including frequency analysis is depicted in Appendix 
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XIII.2. In total, 23 risks were identified. Both case studies of Company Y and Company Z added 54 

extra risk items to the list and in total 260 risk items were identified thus far.   

6.2.2 Data analysis 

After the collection of risk items from literature and case studies, this data was analysed in step 3 and 

step 4. The collected risk items were reduced to a manageable risk item list which is described in 

section 6.2.2.1. Then this list was used to discuss the content of the risk item list with regard to 

completeness, correctness and clarity and to discuss possible improvements. This is described in 

section 6.2.2.2. 

6.2.2.1 Clean data set (step 3) 

After step 1 and 2, 260 risk items were identified. However, these risk items were sometimes 

mentioned more than once. Therefore duplicates in the collected risk items thus far were removed. 

An example of removing duplicates is depicted in section 6.2.2.1.1. Also risk items that were very 

similar were combined to one risk item. This process is depicted in section 6.2.2.1.2. It should be kept 

in mind that this step was taken so that a more manageable risk item list was created for use during 

the workshop. Another reason is that a comprehensive list of risk items would probably scare off 

people who would have to use the framework in the end. The end result of the reduce data set was a 

list containing 106 risk items. 

6.2.2.1.1 Remove duplicates 

The total of 260 risk items were put in a list and analysed by the researcher. First duplicates were 

removed. The selection criteria applied here was that if two risk items were similar it was removed. 

For example, the paper of Lopez & Salmeron (2011) mentions the risk item ‘High turnover within ERP 

maintenance team’ and the paper of Wallace et al. (2004) mentions ‘Frequent turnover within the 

project team’. These 2 risk items were reduced to one risk item for the design of the risk framework. 

Another example of duplicates that were removed are ‘High level of technical complexity mentioned’ 

in the paper of (Wallace, Keil, & Rai, 2004) and (Han & Sun-Jen, 2007) defines the risk items as ‘High 

level of technical complexity mentioned’. 

6.2.2.1.2 Combination 

Next to removing duplicates, also risk items were combined. The selection criteria applied here were 

as follows. Risk items were combined if two risk items had the same underlying dimension or if the 

risk affected the same entity. When required, the researcher renamed the combined risk item to 

accommodate the description of both risk items. For example, ‘Incorrect system requirements’ as 

defined in the paper of (Han & Sun-Jen, 2007) was combined with ‘Unclear system requirements’ as 

mentioned in the same paper and ‘System requirements not adequately identified’ as mentioned in 

the paper of (Wallace, Keil, & Rai, 2004). The new risk item would then become 

‘Incorrect/unclear/unidentified system requirements’. Another example of this was a risk item that 

was combined was ‘Lack of proper tests’ (Lopez & Salmeron, 2011) with ‘no standard procedures for 

testing’ as mentioned in the case study of Company. This was combined to a new risk item namely 

‘No standard procedures for testing/ lack of proper tests’. 

6.2.2.2 Workshop with company experts (step 4) 

Step 4 of the design process was included because of requirement R1. The purpose of the workshop 

was to discuss the content of risk item list with regard to completeness, correctness and clarity and 

to discuss possible improvements. The workshop was executed at the Company X office with 4 
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company experts that have experience with project implementations of Epsilon. Beforehand the 

company experts received the risk item list from the researcher with the 106 found risk items after 

step 3. In preparation for the workshop the company experts were asked to add risk items based on 

their experience. In total 16 new risk items were added. The 106 risk items that were identified were 

printed on post-its and divided over 4 participants. The participants first were asked if they 

recognized the risk items for implementation of Epsilon. If not, these risk items were removed. In 

total 17 risk items were removed. The participants also proposed to combine some risk items based 

on their description. This advice was followed by the researcher. A total of 19 risk items were 

combined, into 8 (new) risk items.  Finally, 94 risk items were assigned to roles identified within the 

implementation phase of Epsilon. These risk items were assigned as follows to the roles: Project 

Manager (22), Product Owner (16), Design architect (7), Business Consultant (12), Scrum Master (8), 

Modeler (4), Installation Expert (4) and Delivery Manager (21). A detailed overview of the workshop 

and the results are found in Appendix XIV. This appendix includes the description of which risk items 

were removed, which were combined and which risk items were added during the workshop. After 

having completed the assigning of risk items to Epsilon implementation roles, the risk identification 

chart of the framework was build up. The result of this part of the design can be found on page 38. 

6.3 Design part 2: risk response plan 
The risk identification chart of the framework as described in section 6.2 gives an overview of all 

associated risks in the implementation phase of Epsilon. However, the framework does not provide a 

risk response strategy or best practice to deal with these particular risks. Therefore, it is required to 

manage the risks that are identified in the first part of the framework. The second part of the design 

phase is organized along one step, namely; (1) Data collection. The result of the data collection is 

described in section 6.3.1.  

6.3.1 Results of data collection 

Data was collected for both design step 5 and design step 6. The collection of risk responses from the 

extended literature is explained in section 6.3.1.1. The result of the request to company experts for 

their risk response to the risk items of the first part of the framework is described in section 6.3.1.2. 

6.3.1.1 Extension of risk literature study regarding risk responses (step 5) 

This part of the data collection step emphasized on finding typical/standard risk responses for the 

identified risks in the first part of the framework. This short study focussed on academic literature. 

The results of the data collection on specific risk responses for the identified risk items are depicted 

in Table 12. 

Table 12 Risk responses articles 

Author Dimensions Risk items Risk responses 

(Fairley & Willshire, 2003) 0 10 31 

(Fairley, Managing project risk, 2011) 0 10 48 

(Tesch, Kloppenborg, & Frolick, 2007) 6 6 90 

(Lyytinen, Mathiassen, & Ropponen, 1998) 10 48 62 

(Abdul-Rahman, Mohd-Rahim, & Chen, 2012) 0 0 30 

The data collection step gave the following results. The most comprehensive list of risk responses 

was found in the study of Tesch et al (2007). This study provides a detailed list of factors for two 

broad categories of risk response strategies, namely, avoidance and mitigation. The study was 
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conducted under 23 PMI experts. In this study these experts were presented a list of risks and asked 

about their approach. In line with the research of Tesch et al (2007), Abdul-Rahman et al (2012) 

executed a quantitative analysis regarding the effectiveness of the risk mitigation strategies. Findings 

of this study reveal risk mitigation strategies related to the technical part of the implementation are 

not as efficient as that in the managerial part such as the users’ involvement and commitment in 

reducing time and cost overruns. The other important article on risk mitigation is the article of Fairley 

& Willshire (2003). Here they provide a top 10 of most common problems and provide means to 

prevent or mitigate them. Another study regarding risk management techniques is that of (Fairley, 

2011). It lists some of the techniques that can be used to manage the 10 risk items listed by the in 

the study of (Boehm, 1991).  

When the method for this research was set up at the beginning of this thesis period, it was assumed 

that there would be an abundance of research regarding relating risk items with risk responses. 

However during the research it proved difficult to relate the risk items found in the first part of the 

framework and relate them to a specific risk item in literature. When analysing the papers there 

were only a few risk responses related to the risk items found in the first part of the framework. This 

finding, of having difficulty relating risk items to risk responses is in line with the findings of Lyytinen 

et al (1998). During the setup of their research they conclude that in literature particularly detailed 

information lacks about the structure of the heuristics that relate ‘risk items’ to specific 

interventions.  Since each risk item of the exhaustive list of 94 required a specific risk response it 

would cost a lot of time and effort to go through all the literature. For each of the 94 risk items a 

paper would have been sought out that would cover that particular risk item. When a paper would 

have been found, it would not necessarily be the best solution, so the proposed risk response then 

had to be compared to other literature. This exhaustive process would delay the thesis period 

significantly. Therefore it was decided to pursue another approach and add another step to the 

design method of design part 2. Namely, instead of using literature for risk responses for the second 

part of the design; it was decided to ask company experts of Company X for their risk response. 

These risk responses will then be used for the second part of the design.  

6.3.1.2 Risk responses from company experts (step 6) 

Instead of deriving risk items from literature for the risk items of Epsilon, it was decided to ask 

company experts of Company X for their risk response to the risk items of the first part of the 

framework. For collecting the risk responses, 8 experts working at Company X with at least 2 years or 

more experience with projects at the company were selected. The respondents were asked to come 

up with risk responses to the risk list with 94 risk items of step 4. This risk list was provided via email. 

They were given a week to come up with appropriate risk responses to the provided risk item list and 

send them back to the researcher. To gain as much input per risk item it was decided by the 

researcher to send the risk item applicable to the role of the employee had at the company. For 

example, if a person fulfilled the role of scrum master in their daily activities, this person was 

provided with risks that only concern the scrum master. This process was transparent, so the 

respondents knew that they were only provided the risks that were relevant for their role and that 

they should come up with a risk response that was appropriate for their particular role. This setup 

was executed for all the 8 roles.    

All 8 out of 8 respondents responded positively and send their risk response list. When certain risk 

responses were not clearly formulated the researcher send an email back requesting to give 



 

37 
 

additional input for their statement. The result of this email survey was a risk response list of 97 risk 

responses. The resulting list of all risk responses can be found in the risk response plan part of the 

framework, which is depicted on page 39-42.  
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Company X implementation phaseCompany X  implementation phaseCompany X  implementation phaseCompany X implementation phase

Project

Manager

Risk framework Company X Epsilon

Installation

Expert

Design

Architect

Business

Consultant

Modeler

Risk identification 

for Epsilon 

implementation 

phase

Delivery

Manager

Product

Owner

Scrum Master

3.1 No proper defined name convention(s)

3.2 Applications are not built in line with IT architecture of the customer organisation

3.3 Lack of architectural design before and during project execution

3.4 Complex architecture and high number of implementation modules

3.5 Drastic architecture change during implementation

3.6 Failure to support cross-organization design, inability to scale up a solution

3.7 High level of technical complexity

4.1 Acceptance of product by organisation

4.2 Lack of understanding of users regarding:

1) System comprehension 

2) System capabilities and limitations

3) Unfamiliarity with system

4) New technology

4.3 Failure to manage end user expectations

4.4 Clients request 'undeveloped' features not available in standard software

4.5 Inadequate or inefficient change management

4.6 Effects of project not made explicit

4.7 Undefined project success criteria

4.8 Resistance/lack of commitment/negative attitudes of users towards project

4.9 Ineffective communication with users

4.10 Providing sufficient training to end users

4.11 No documentation for user support

4.12 Lack of domain knowledge

5.1 No exchange of knowledge between internal and external resources/groups within a project 

team

5.2 Failure to mix internal and external expertise effectively

5.3 Sprawl of features built which are not required by product owner

5.4 Scope within sprint:

1) Scope creep

2) Unclear scope

5.5 Miscommunications or misunderstanding of the requirements

5.6 Status of requirements not clear during implementation

5.7 Developing wrong functions and wrong user interface

5.8 Incomplete solution testing

6.1 Hard quantification of work to be done on the BI and Execution part:

1) Activity takes longer then expected

2) Costs more than expected

6.2 Lack of expertise of modeler to translate both functional and technical requirements from 

strategy to operations (end to end)

6.3 Inadequate legacy system management/failure to link legacy systems

6.4 Multiple data sources on multiple sites require integration

7.1 Incorrect/unclear/unidentified system requirements

7.2 Suitable hardware and software for installation of Company X

7.3 Capability of current IT infrastructure is not compatible with Company X/ technical 

requirements not met

7.4 IT policy of customer does not comply to technical requirements as required by Company X

8.1 Lack of quality resources in the Company X delivery team

8.2 Inexperienced project manager

8.3 Team members lack of:

1) Skills

2) Knowledge

3) Experience required

8.4 Lack of individual experts with both business and technology knowledge

8.5 Change in Project Manager throughout the project

8.6 Resources shift away from the project because of changes in organizational priorities

8.7 Inadequate estimation of required resources and size of project

8.8 Insufficient/inappropriate staffing

8.9 Overselling of sofware product. Sales makes promises towards client that the 

implementation team cannot achieve

8.10 Unrealistic guidelines and customer expectations given throughout the sales proces

8.11 Lack of support/no response back office

8.12 Ineffective communication system

8.13 Lack of uniform and clear implementation guidelines

8.14 Lack of effective project management method and techniques

8.15 Lack of best practices regarding implementation

8.16 No standard procedures for testing/ lack of proper tests

8.17 Inadequate test measurements because of:

1) Lack of tools

2) Inadequate technology

3) Wrong simulation

4) Wrong evaluation

8.18 Quality of programming in Epsilon

8.19 Wrong management 3rd parties (consultants, ERP vendors, subcontractors)

8.20 Lack of expertise of 3rd (implementation) parties

8.21 Inexpierenced clients or partners

1.1 Lack of structure and incorrect/incomplete composition of the project team

1.2 Frequent turnover within the project team

1.3 Switch between roles and responsibilites during project

1.4 Lack of sufficient training of implementation team member (3rd party & Company X)

1.5 Roles and responsibilities within implementation:

1) Lack of awareness

2) Not clear

1.6 Poor establishment of standard process/procedures /methodology at implementation team

1.7 Continuing stream of requirement changes

1.8 Backlog (or action list) version conflict

1.9 Number of required changes that occur through the project

1.10 Changing scope / Scope creep

1.11 Unclear scope

1.12 Lack of change control

1.13 Lack of project management

1.14 Lack of agreement on project goals

1.15 Project progress not monitored closely enough regarding:

1) Time

2) Budget

1.16 The stability of project objectives and scopes

1.17 Poor project planning/Unrealistic schedule

1.18 Project milestones not clearly defined

1.19 Lack of adequate project transfer to new project manager

1.20 Inadequate or failure to redesign business processes

1.21 Short/null/poor/documentation regarding the project

1.22 Lack of commitment of product owner

2.1 Customer has change in organizational management during the project

2.2 Instability of corporate objectives of the customer

2.3 Bad managerial conduct / Ineffective strategic thinking and planning by the customer

2.4 Lack of general consensus on objectives within organisation

2.5 Lack of stakeholders involvement & commitment:

1) Executive sponsor

2) Top/Senior management

2.6 No commitment of IT department organisation/ IT does not cooperate

2.7 Organization undergoing changes in general during the project

2.8 Availability of source data because of privacy issues

2.9 Customer is unable or unwilling to participate in project

2.10 Inadequate requirements prioritization

2.11 Requirements quality (one requirement impacts the other)

2.12 Building features that do not fit the vision of the organisation

2.13 Incorrect requirements

2.14 User representatives:

1) Lack of participation

2) Lack involvement

3) Lack experience

4) Do not provide support

2.15 Insufficient level of data quality in legacy systems of customer

2.16 No subject matter expert available

 

Figure 9 Design part 1: Risk identification chart 
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Table 13 Design part 2: Risk response plan 

Risk 
response 
ID 

Proposed risk response 

1.1.1 Realign project structure with steer group and make team capability issue part of project (training) 

1.1.2 Change project scope in alignment with team resources 

1.1.3 Hard sign off with project owner and delivery parties on availability resources before project start 

1.2.1 Decouple resource dependency on the long term by making sprint content packages small and finish able 
(tested & accepted) within short cycles 

1.2.2 Create ownership by a establishing a CC build up so that other are responsible as well 

1.3.1 Hard sign off for roles & responsibilities matrix before project start (Including escalation paths within project if 
something goes wrong) 

1.3.2 Joint explicit trade off with customer and delivery partners at start and during project execution as part of the 
project execution review 

1.4.1 Realign project structure with steer group and make team capability issue part of project (training) 

1.5.1 Hard sign off for roles & responsibilities matrix before project start. Explain expectations before you start 

1.5.2 Coach team members (performance engineer role--> not only coach the organization, but the C as well) 

1.6.1 Train Company X and partners on how to conduct this. Modelling training is only capturing 60% of the 
implementation "way of working' , the other 40% needs to be trained as well as A) "project implementation 
approach and it's instruments [20%] B) Personal project & consulting skills [20%] 

1.6.2 Start internal Company X "campfire' sessions where attendants can address failures and successes freely and 
having the opportunity to internalize this feedback and experience reflections  

1.7.1 Establish a change board committee who will determine the required deliverables for the project (milestone). 
An agreed change will have impact (time and/or budget) and client needs to give their approval for the project 
impact 

1.8.1 Assign one team member for updating the backlog (could be project manager himself), the rest of the team 
request changes for the backlog but this team member is responsible for the backlog 

1.9.1 Establish development phases in which a set of the number of required changes will be dealt with per phase 
(scrum). Client will determine the priority 

1.10.1 Escalate to project board (incl. account manager & client ‘project owner’) 

1.11.1 Plan session with client to get requirements clear. Determine the scope. Provide clear communication what is 
IN and what is OUT of scope. Get a written agreement from the client on the defined scope 

1.12.1 Establish project progress meetings to review action list (running phase), and discuss impact of change requests 
(acceptable or escalate to project board) 

1.13.1 Clearly establish project management process. Create room for project manager to be able to manage the 
project. If the project manager keeps being booked to support multiple roles within the project(s), escalate to 
project board 

1.14.1 Organize session with project team and client to (re)discuss project goals 

1.15.1 Setup weekly / monthly (depending on project requirements) update reporting. Internal review sessions based 
on reporting outcomes. 

1.16.1 Define the objectives and scope in the beginning of the project and define milestones 

1.16.2 Ensure commitment from the client   

1.17.1 Using project is execution templates with proven estimates of project activities 

1.17.2 Short cycles of project sprints with prioritized workloads and backlog lists aligned in a project progress plan and 
review… continuously adapting original plan 

1.18.1 Get new sign off for newly defined project milestones 

1.18.2 No project start without clear sign off of project milestone definitions addressed in project plan 

1.19.1 Project transfer is only applicable between sprints and freeze periods (@closure/ test & acceptance of End to 
End deliverables) 

1.20.1 Redesign of business processes is a customer responsibility. Never a project responsibility. Similar with 
Academy/school: it is responsible for creating a learning environment that maximizes learning. Yet the student 
is the actor responsible for learning. Similar with redesign of processes 

1.21.1 Make project documentation part of the project milestones/deliverables. 
Make documentation part of the Test & acceptance phase after the each sprint and must be authorized by 
product owner& scrum master 
At least ensure available documentation of:  
1. UML model design (for example by using DIA)  
2. Business model configured in conformity with agreed model conventions  
3. Prioritized user story doc with sprint item list 
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Risk 
response 
ID 

Proposed risk response 

1.22.1 Organize sessions with product owners to incorporate their input in the product. This to give them more 
product ownership 

2.1.1 If change is on the client side and nothing can be done about it anymore (presuming efforts have exhausted to 
prevent this) brief the new project manager on goals, methodology, status, issues, risks and set up governance 
for reporting and communication 

2.2.1 Make this explicit including the effect for the project. Facilitate to capture corporate goals, get them accepted 
at the right levels and communicate them to all stakeholders involved. Or in case of Company X specifically 
facilitate this by means of using the BizMap to provide guidance 

2.3.1 Upfront contracting, explicitly make senior client responsible 

2.4.1 Upfront contracting, explicitly make senior client responsible 

2.5.1 Upfront contracting, explicitly make senior client responsible 

2.6.1 Upfront contracting, explicitly make senior client responsible 

2.7.1 Upfront contracting, explicitly make senior client responsible 

2.8.1 Upfront contracting, explicitly make senior client responsible 

2.9.1 Upfront contracting, explicitly make senior client responsible 

2.10.1 Implement standard project management approach and enforce execution 

2.11.1 Implement quality awareness and make design architecture more explicit 

2.12.1 Implement standard project management approach and enforce execution 

2.13.1 Implement standard project management approach and enforce execution 

2.14.1 Upfront contracting, explicitly make senior client responsible 

2.15.1 Ensure upfront contracting, explicitly make senior client responsible 

2.16.1 Upfront contracting, explicitly make senior client responsible 

3.1.1 Mitigate; Create a naming convention document that will describe the proper naming of Namespaces, Cubes, 
tables, columns, calculations, indicator names. Do an automated check on the description field for certain 
objects (cube, indicator, fact, dimension)  to identify missing descriptive information 

3.2.1 Mitigate, as early as the project start we should arrange a meeting with the local IT infrastructure responsible 
party and discuss the concept of our application, the needs of our solution and the rules and regulations of the 
customer environment. This should conclude in a score of the DA giving insight on the “match”. If there is no 
match the project should be delayed, until an acceptable compromise is reached. If there is a semi-match it 
should be a constant point of attention for both the design architect and as project manager. 

3.3.1  Avoid; create a document/framework that describes the abstract and detailed infrastructure of the model. 
Each addition to the central framework should be evaluated in a process that has several checks to check: 
match, scope and effort to create. If one of the additions seem to be to big then escalate too project manager 

3.4.1 Avoid; create a document/framework that describes the abstract and detailed infrastructure of the model. Each 
addition to the central framework should be evaluated in a process that has several checks to check: match 
with existing, scope and effort to create. If one of the additions seem to be to big then escalate too project 
manager 

3.5.1 Accept it, although this should be avoided this can happen in a project, we should emphasize the early 
involvement of an architect even in the sales process to mitigate this in the pre-project stage, but once it should 
be a constant point for the DA to check for drastic changes, and notify the PM when things get too much out of 
scope 

3.6.1 Accept it, there is no way to avoid it at the start but should be constantly monitored in the design document. 
This should be the top priorities of the design architect 

3.7.1 Avoid; create a document/framework that describes the abstract and detailed infrastructure of the model. Each 
addition to the central framework should be evaluated in a process that has several checks to check: match, 
scope and effort to create. If one of the additions seem to be to big then escalate too project manager 

4.1.1 Sign product of on all levels of the organization 

4.2.1 Train/inform/ involve users already in the development process  

4.3.1 Involve end users and explain why things can or why the cannot. Use decision channels  

4.4.1 Implement request for change process 

4.5.1 Develop own change management method 

4.5.2 Hire project manager with experience and implementation skills 

4.6.1 Sketch the positive effects of the project by properly defining clear deliverables 

4.7.1 Emphasize project success criteria at the start phase of your project 

4.8.1 Convince, ask, listen, pay attention and manage 

4.9.1 Include intermediate checks if everything is clear and provide the opportunity for the users to ask questions if 
something is not clear 

4.10.1 Arrange to end users and request end users if more training is required 
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Risk 
response 
ID 

Proposed risk response 

4.11.1 Only create budget for documentation if useful for the user 

4.12.1 Request HR management to employ people in the markets you are active 

5.1.1 Facilitate workshop days. Use the same knowledge base like a common wiki 

5.2.1  Facilitate workshop days. Assign mixed teams to specific tasks 

5.3.1 Include everything that is built in the sprint. Do not accept off sprint changes. By including it in sprints it needs 
to be on the sprint backlog which the product owner can check at every moment of the day 

5.4.1 Do not allow adding extra product backlog items on the sprint. By keeping the sprints small enough (2 to 3 
weeks) important new bug’s or features can be fixed in the next sprint without problems 

5.5.1 Let the requirements written by person A be reviewed by person B. When person B thinks to know what person 
A means let person A ask person B some questions to check if person B really knows the meaning of the 
requirements 

5.6.1 Use a scrum or Kanban board 

5.7.1 Use screen mock-ups while creating the functional design. Let them be reviewed by experts in the field 

5.8.1 Starts by writing good requirements and functional designs, let these documents be reviewed by experts in the 
field. Based on these specs a tester has to write its test script while the programmers are implementing the 
code. These test specs needs to be reviewed by the requirements analysts and functional designers. When the 
programmers are done with a Product Backlog Item the tester can start executing his reviewed test script. Also 
important to do an test impact analysis to determine which parts of the software needs to be regression tested 

6.1.1 Manage scope and expectations properly. Do not allow any unbudgeted work to pass through 
1. Strong PM skills needed. Activities taking longer will not increase timelines immediately 
2. Keep short lines with client to discuss additional cost and receive approval beforehand 

6.2.1 The modeler should be provided coaching and guidance on the first cycles he has. The coach will have frequent 
contact with the modeler and discuss requirements and approach taken by modeler to translate these 

6.3.1 Legacy systems cannot be altered to facilitate any type of integration. Proper research should be done on the 
capabilities of integrating legacy systems or how to extract data from these. Failure in identifying bottlenecks 
early will result in failure down the road 

6.4.1 To mitigate risks the architect should have frequent meetings with the client and owners of identified sources 
The architect should design a generic solution where all sources can easily be integrated into base layer 

7.1.1 Create budget for better documentation and communication of requirements towards the customer 

7.2.1 Set up software/hardware list for installation of Company X 

7.3.1 Create budget for better documentation and communication of requirements towards the customer 

7.4.1 Implement procedure to so that someone of delivery can check the proposal before the sales proposal is issued 
to the client 

8.1.1 Capture knowledge and provide it in a tangible manner (like a wiki) 

8.1.2 Eliminate implementation complexities as much as possible out of the technology 

8.1.3 Build a structure of expertise levels where real expert work is as limited as possible 

8.1.4 Hire capable people and have an effective training program with project and periodic evaluations 

8.2.1 Provide strong guidance to bring the project manager to a higher level 

8.2.2 Replace the project manager 

8.3.1 Better assignment process: In case of limited pool of resources create a right mix of experienced and 
inexperienced people on a project and focus on performance assessments, coaching, support and evaluate the 
resulting learning curve 

8.4.1 Create the right mix of people, trigger people to share experience with each other 

8.4.2 Create a second layer of experts through partnering (although this requires scalability which is based on 
thorough adaptation of implementation methodology and training programs) 

8.5.1 Establish a clear handover protocol as part of the project methodology and select a consultant from the team 
that will become the project manager or that will support the new project manager 

8.6.1 Assess validity of the project, escalate and communicate impact on project. Get sign off that customer accepts 
the consequences (which can be monetary and quality related)  

8.7.1 Implement procedure to so that someone of delivery can check the proposal before the sales proposal is issued 

8.8.1 Just acknowledging seems feasible 

8.9.1 Implement procedure to so that someone of delivery can check the proposal before the sales proposal is issued 

8.10.1 Involve the delivery department during project initiation phase 

8.10.2 Make (pre)sales more accountable 

8.11.1 Assess the reason of non-response, eliminate that reason. If not possible, escalate and let leadership accept the 
consequences 

8.12.1 Drive teamwork and awareness that communication and teamwork is essential for project success 

8.13.1 Select a proven implementation methodology, train the staff on it and audit 
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Risk 
response 
ID 

Proposed risk response 

8.14.1 Select a proven implementation methodology, train the staff on it and audit 

8.15.1 Select a proven implementation methodology, train the staff on it and audit and capture knowledge & 
experiences from actual implementations by assigning a knowledge officer per project 

8.15.2 Create a knowledge place accessible for all stakeholders like a wiki 

8.16.1 Create budget to implement standard procedures 

8.17.1 Create budget to implement standard procedures 

8.18.1 Have strong and responsive support system. Discuss issues with Chief Technology after raising them in support 
system. Chief Technology should implement programming quality system / methodology (including testing) and 
hire the right people 

8.19.1 Establish personal relationship with 3rd parties and prioritize assessing the value of your company for that 
partner  

8.19.2 Focus on strategic relationships which starts by being able to identify which variables dictate strategic 
importance 

8.20.1 Involve third parties in implementations of your own organization, provide training and evaluate 

8.21.1 Guide & coach clients and partners by being explicit and share with them that they are inexperienced 

8.21.2 Separately plan a project to educate these clients or partners 
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6.4 Description of framework 
A general overview of the framework and an explanation of how the two parts of the framework 

relate to each other are given in section 6.4.1. The description of the first part of the framework is 

provided in section 6.4.2. Section 6.4.3 provides a description of the second part of the framework.  

6.4.1 General overview of framework 

The proposed framework exists of two parts, namely the risk identification chart and the risk 

response plan Figure 10. The purpose of the framework to identify and manage risks that Company X 

faces during the implementation phase. The framework should be used for preparation for a new 

project. It can also be used during a project to provide guidance on how to deal with a risk.

 

Figure 10 Risk framework design 

The risk identification chart of the risk framework is used for identification of risks that Company X 

could face during the implementation phase of Epsilon. This part includes the following design 

elements: Epsilon implementation roles and Risk items. The risk response plan on the other hand is 

used to provide risk responses to the identified risks in the risk identification chart of the framework. 

The design elements of the risk response plan are risk items and risk responses.  

The two parts of the framework should be used together. The underlying relationship of the design 

elements and the two parts of the framework is as follows. A person (employee of Company X) fulfils 

a specific role or multiple roles and is assigned to an implementation project of Company X. In this 

role, the person starts by looking at the identification part of the proposed framework. This person 

evaluates if the risk items assigned to his/her role apply to this particular project. If in the opinion of 

this person a particular risk item applies to their project, the ID of that risk item can be used to look 

up standard risk responses in the second part of the framework. The second part of the framework, 

defined as the ‘risk response plan’ provides one or more risk response for a particular risk item. An 

information model of the relationship of these design elements can be found in Figure 11.  

Risk framework 

                             Risk identification 
                                     chart  

                                    Risk response 
                                           plan 

manages its 
risk items through 
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Figure 11 Structure of underlying design elements 

6.4.2 Description design part 1: risk identification chart 

The risk identification chart of the framework exists of risk items that are structured according to the 

eight implementation roles that are recognized during Epsilon implementation. This design choice 

was made for the practical reason to make the risk items per role more manageable. Another 

reasons for this design choice is that it is now defined upfront what role is responsible for what risk 

item. This avoids the problem that was found in the literature study of chapter 3. In this chapter it 

was learned that stakeholders tend to identify risks in the responsibility domains of other 

stakeholders, rather than point to factors as risks within their own areas of responsibility (Schmidt, 

Lyytinen, Cule, & Keil, 2001). The defined roles in the risk identification chart are tagged with an 

individual number (n) and include the following: Project Manager (1), Product Owner (2), Design 

Architect (3), Business Consultant (4), Scrum Master (5), Modeler (6), Installation Expert (7), and 

Delivery Manager (8). These identified roles are responsible for the management, monitoring and 

control of a particular risk item, including the implementation of the selected responses. The eight 

implementation roles are located in the middle of the framework as can be seen in Figure 12 which is 

a cropped version of the identification part of the framework. Each role is then connected with the 

risk items they have influence on. These risk items are coded with 2 numbers. The first number of the 

risk item corresponds with the assigned role as depicted in the beginning of this section. The second 

number is an individual ID for the risk item. To give an example, Figure 12 shows that the Delivery 

Manager is responsible for the table of risk items that is connected with the arrow. Take for example 

risk item 8.12 ‘Ineffective communication system’. The number 8 corresponds with the role of 

Delivery Manager and number 12 stands for the individual risk item. If this risk is applicable to the 

project according to the delivery manager, the delivery manager is responsible for this risk and 

should do something about this. By using the risk item ID he/she can look up a possible risk response 

in the risk response plan. This will be elaborated in the next section.  
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VisionWaves implementation phaseVisionWaves implementation phaseVisionWaves implementation phaseVisionWaves implementation phase

Project
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Installation

Expert

Design

Architect

Business

Consultant

Modeler

Risk identification 

for Epsilon 

implementation 

phase

Delivery

Manager

Product

Owner

Scrum Master

8.12 Ineffective communication system

8.13 Lack of uniform and clear implementation guidelines

8.14 Lack of effective project management method and techniques

8.15 Lack of best practices regarding implementation

8.16 No standard procedures for testing/ lack of proper tests

8.17 Inadequate test measurements because of:

1) Lack of tools

2) Inadequate technology

3) Wrong simulation

4) Wrong evaluation

8.18 Quality of programming in Epsilon

8.19 Wrong management 3rd parties (consultants, ERP vendors, subcontractors)

8.20 Lack of expertise of 3rd (implementation) parties

8.21 Inexpierenced clients or partners

 

Figure 12 Epsilon implementation role connected with risk items 

6.4.3 Description design part 2: risk response plan 

The risk response plan provides risk responses to the identified risks items in the first part of the 

framework. In Table 14 a part of the risk response plan is shown. Each row of the risk response plan 

is a possible risk response to a particular risk item as proposed by the company experts of Company X 

as described in section 6.2.3. The risk item ID found in the first part of the framework is used as a 

guide through the risk response plan. One particular risk item can have one or more risk responses as 

described in section 6.3.1. To give an example, in the previous section risk item 8.12 ‘Ineffective 

communication system’ was identified by the Delivery Manager. When looking at the risk response 

plan the same number (8.12) can be found with an additional ID number for the risk response. Here 

can be seen that the proposed risk response for risk item 8.12 is risk response 8.12.1. The description 

of the risk response prescribes the following: ‘Drive teamwork and awareness that communication 

and teamwork is essential for project success’. The Delivery Manager can now use this risk response 

or his/her project to manage the identified risk item. 

Table 14 Example of risk response plan  

Risk 
response 
ID 

Proposed risk response 

8.5.1 Establish a clear handover protocol as part of the project methodology and select a consultant from 
the team that will become the project manager or that will support the new project manager 

8.6.1 Assess validity of the project, escalate and communicate impact on project. Get sign off that 
customer accepts the consequences (which can be monetary and quality related)  

8.7.1 Implement procedure to so that someone of delivery can check the proposal before the sales 
proposal is issued 

8.8.1 Just acknowledging seems feasible 

8.9.1 Implement procedure to so that someone of delivery can check the proposal before the sales 
proposal is issued 

8.10.1 Involve the delivery department during project initiation phase 

8.10.2 Make (pre)sales more accountable 

8.11.1 Assess the reason of non-response, eliminate that reason. If not possible, escalate and let 
leadership accept the consequences 

8.12.1 Drive teamwork and awareness that communication and teamwork is essential for project success 
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6.5 Preliminary validation of framework 
Preliminary validation was performed in order to evaluate if the designed framework covered all 

concepts that are deemed important for software risk management. Another reason was that by 

comparing and relating the framework to existing frameworks in literature, the internal validity of 

the framework was increased. The framework was also evaluated by a company expert in order to 

preliminary validate the use of it in practice. First the result of the categorical analysis and 

comparison with other frameworks in literature is elaborated in section 6.5.1. Section 6.5.2 describes 

the preliminary validation done with the company expert of Company X. 

6.5.1 Preliminary theoretical validation 

The preliminary validation was done by using the socio-technical model of Leavitt et al. (1964). First 

the risk items and risk responses of the framework were classified into the different model 

components by the researcher. This classification was done by coding all risk items and risk 

responses of the framework by using the method as explained in section 4.2.3. The coding of each 

risk item and risk response can be found in Appendix XV. After coding was completed, categorical 

analysis was done according to the categories described in the paper of Lyytinen et al.  (1998). These 

categories are depicted in Appendix XVI. First the results of the categorical analysis are elaborated in 

section 6.5.1.1. The result of comparison with other frameworks in literature is elaborated in section 

6.5.1.2.  

6.5.1.1 Result of categorical analysis 

The result of the coding and analysis of the designed framework is depicted in Table 15. The 

framework of Boehm (1991) was added in this table for better score interpretation and because it 

shows similarities with the designed framework. From the categorical analysis several conclusions 

can be drawn. The risk definition (1) of the framework is in line with the definition of contemporary 

risk management approaches (Project Management Institute, 2013) (Bentley, 2010). The risk metric 

(2) of the framework has a multidimensional construct and a nominal scale. This implies that there is 

no differentiation between risks in the sense that the risks are ranked according to importance or 

frequency. The risk behavior type (3) is loss-aversive which means that the framework focusses 

entirely on possible losses, but provides no means to measure the magnitude of loss. The risk 

management rationale (4) of the framework is to decrease implementation costs, by avoiding budget 

overrun, delays and rework. The number total number of risk items (5) is 94. The focus of the risk 

items (6) is clearly concentrated towards structure, i.e. project organization and institutional 

arrangements. This is in line with the findings of the diagnosis phase were emphasis lay on the 

bottleneck ‘no perception of project management’. The number of risk resolution techniques (7) (or 

risk responses) is 97. These risk resolution techniques (8) are strongly focused on structure and actor. 

This implies that the focus of the framework (and implicitly the experts of Company X, based on how 

this design was built up) strongly emphasizes on overcoming risk items by emphasizing on risk 

resolution techniques that focus on structure. The heuristics (9) in the framework are defined in such 

a way that for each risk item a specific risk response is formulated. However, sometimes a risk 

resolution strategy is proposed also to another risk item so this implies that some risk resolution 

strategies can be used for multiple risk items. The last item of the categorical analysis is the scope 

(10).  The framework is only applicable to scope and context of the implementation phase of 

Company X Epsilon. Therefore it is discrete. A comparison of the proposed framework with 

frameworks in literature will be elaborated in the next section. 
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Table 15 Categorical Analysis of Risk framework 

Type of Analysis Risk framework Boehm (1991) 

1. Risk 
Definition 

An uncertain event or set of events that, 
should it occur, will have an effect on the 
achievement of objectives. A risk is measured 
by a combination of the probability (P) of a 
perceived threat or opportunity occurring, 
and the magnitude of its impact (I) on 
objectives (Bentley, 2010). 

“Risk exposure is the probability of an 
unsatisfactory outcome times the loss to 
the parties if the outcome is satisfactory . . . 
Unsatisfactory outcome is 
multidimensional: ... budget overruns, 
wrong functionality, user interface 
shortfalls . . . poor quality software.” 

2. Risk Metric Multidimensional construct, Nominal scale Multidimensional construct, Nominal scale 
3. Risk Behavior 
Type 

Loss-aversive Loss-aversive 

4. Risk 
Management 
Rationale 

Decrease implementation costs, by avoiding 
budget overrun, delays and rework  

Avoid cost overrun, delays, rework, overkill, 
poor quality of software 

5. Number of 
Risk Items 

#94 #10 

Coverage of Risk Items 
Actor 24.5 a (23) 2 (2) 
Task 16 (6) 3.5a (1) 
Technology 15.5 (13) 2.5 (1) 
Structure 38 (28) 2 
6. Risk Item 
Focus 

Structure Balanced 

7. Number of 
Risk Resolution 
Techniques 

#97 with multiple usage #36 with multiple usage 

Coverage of Risk Resolution Techniques 
Actor 30/35.5 (24) 4/4.5 (2) 
Task 14 (8) 2/4 (0) 
Technology 8 (10) 21/30 (0) 
Structure 45/55.5 (20) 9/10.5 (2) 
8. Risk 
Resolution 
Focus 

Structure and Actor Technology and Structure 

9. Heuristics A set of resolution techniques proposed for 
each risk item 
No rules for the composition of resolution 
techniques 
The same resolution technique applies to 
different risk items 

A set of resolution techniques proposed for 
each risk item 
No rules for the composition of resolution 
techniques 
The same resolution technique 
applies to different risk items 

10. Scope Discrete Continuous 
  
# = number of distinct risk items and resolution techniques identified in each approach. 
x/y = number of distinct entries / number of all entries. 
(z) = Number of relation entries, i.e. entries related to two Leavitt variables. 
aUse of the value 0.5 is due to “relational” risk items and risk resolution techniques, which look at the 
interactions and dependencies between components. See Appendix III for a more detailed explanation 

6.5.1.2 Comparison of framework with literature 

Lyytinen et al. (1998) compared four frameworks by using categorical analysis. The compared 

frameworks are that of Alter & Ginzberg (1978), Boehm (1991), Davis (1982) and McFarlan (1982). 

The analysis of these frameworks done by Lyytinen is depicted in Appendix XVII. The same 

frameworks will be used for comparison with the designed framework for this research. The risk 

definition (1) of the framework is similar to that of Boehm in the sense that risk (what Boehm calls 
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Risk exposure) is the probability * impact on objectives. The other frameworks have a different risk 

definition. The risk metric (2) of the framework is similar to that of Alter & Ginzberg and Boehm, 

namely a Multidimensional construct and a nominal scale. The Risk behavior (3) of the framework is 

the same as that of Alter & Ginzberg and Boehm. The risk management rationale (4) is similar to that 

of Boehm in the sense that the framework also tries to decrease/avoid costs by avoiding budget 

overrun, delays and rework. The amount of risk items (5) of the framework far exceeds that of the 

four frameworks. This suggests that the framework is much more detailed and fine-grained than the 

other frameworks. When looking at the coverage of the risk items of the risk framework is found that 

all components are better covered than the other frameworks. This is because of the amount of risk 

items. The risk item focus (6) of the risk framework is on Structure. This is unique compared to the 

other frameworks which focus more on Actor and Task. It should be noted however that the 

framework could be better balanced to offer a better coverage of each individual risk area. Regarding 

the risk resolution technique amount (7), the framework offers more risk resolution techniques. The 

risk resolution focus (8) is on Structure and Actor. Technology and Task risk resolutions are less 

apparent in the risk framework. This means that the proposed framework should focus more on 

these risk resolutions. All of the risk areas should be better balanced. Regarding the heuristics (9) the 

risk framework is equal to the framework of Alter & Ginzberg and Boehm. The scope of the risk 

framework (10) is more towards the framework of David and McFarlan. 

Based on this preliminary validation the following conclusions can be drawn. The designed 

framework in this research is similar to the frameworks of Alter & Ginzberg and Boehm. It also 

provides far more risk items and risk resolutions than the other frameworks. This suggests that the 

proposed framework is more fine-grained and/or more complete than the other frameworks. It 

should be noted however, that the proposed framework could be more balanced towards other 

areas of Leavitt’s model, because in the current situation it is more focused on structure.  

6.5.2 Preliminary practical validation 

Besides theoretical validation it is important to assess the validity of the framework in practice with 

experts. For the practical validation of the design no formal methodology was used. Instead a 

company expert of Company X was asked about the usability of the design to the organization. This 

expert is of a senior level with 10 years of experience working for Company X.  

The framework was printed and presented to the company expert. Thereafter a short introduction of 

the framework was given by the researcher and explaining the two parts of the framework. The 

feedback that followed from the company expert on the framework was very positive. The risks that 

are found in the framework were very recognizable to the company expert. The first impression of 

the company expert was that the risk identification part of the framework is based around roles and 

then around risk items enhances usability and readability of the framework. “It is not a long list of 

risk items to go through, which is a good thing”. The company expert also stated that he would 

definitely use the framework for both small and big projects. “I really think this framework I is an 

important and valuable first step towards risk management. I can see how this will lead to decreasing 

implementation costs and ensuring project are kept within their budgets”.    

There were also some recommendations proposed by the company expert: 

1. Add a system or process that logs information derived from the framework into a project 
database. This way all projects with their relative risks can be monitored 
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2. Add a risk officer who is responsible that monitor if risk management is executed for each 

project 

3. Enhance usability by using color-coding to represent certain risk dimensions in the risk 

identification part of the framework 

4. The framework can be built into a software tool. The risk identification part of the framework 

can be used as a user interface and each risk checklist can be selected with a touch of a 

button. 

 A summary of the entire preliminary practical validation can be found in Appendix XVIII.  

6.6 Conclusion of design phase 
The design phase of the research will be concluded by reflecting on the proposed requirements in 

section 6.1.1.1. It can be concluded that the proposed design meets requirements R1. The roles that 

are depicted in the risk identification chart of the framework each have their own set of risk items 

that they are responsible for. The proposed design also fits in Scrum (R2), because it is independent 

and not restricted to a specific (project) methodology. The risk items in the framework are general, 

because they were extracted from existing frameworks in literature. Then they were adapted by 

company experts of Company X to make them specific to Company X. This meets requirements R3 

and R4. Requirement R5 and R6 are partially met. Because of time restrictions of the research it was 

impossible to find best practice responses to all specific risk items in literature. Therefore it was 

chosen for practical reasons to let company experts provide specific risk responses. The last 

requirement, R7 was met. This was achieved by relating roles to risk items in the risk identification 

chart of the framework. In turn, the ID number of the risk item can be related to a risk response in 

the risk response plan. 
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7 Conclusion & Discussion 
This chapter includes the conclusion and discussion of the research. First section 7.1 concludes the 

research by briefly recapping the initial problem statement of Company X and reflects on the results 

regarding the goals setup for this research.  Section 7.2 discusses the contribution of this research to 

the academic field and practice. It also discusses the limitations specifically of this research, 

suggestions for further research and finally a personal reflection on the research project.  

7.1 Conclusion 
This section concludes the research by briefly recapping the initial problem statement of Company X. 

Then the goals that were set up for this research are reviewed together with the results from the 

diagnosis and design phase of this research. For each goal it will be elaborated if the goals are met or 

what should be investigated further.  

Problem statement 

In an open discussion individually at the beginning of the project it became apparent that Company X 

faces some challenges regarding the implementation process of Epsilon. Employees of Company X 

claimed that from an efficiency perspective a huge step can be taken regarding the implementation 

process of Epsilon. In particular, managing project budgets and decreasing overall implementation 

costs. The idea behind this is that when the implementation process is more efficient and risks are 

mitigated in time, the implementation period will decrease and associated costs will decrease. 

Based on this problem statement different goals were defined that will be discussed separately in the 

sections below.  

Results diagnosis phase 

To provide a more holistic and complete view of the problem it was decided to execute a more 

empirical diagnosis during the execution of the master thesis. For the diagnosis phase the following 

goal was defined: 

The goal of the research in the analysis phase is to perform a diagnosis of the elements that lead to 

higher implementation costs than expected for Company X 

Based on interviews with employees of Company X, company documentation and other supporting 

data the following conclusion can be made. No standardized (project) approach and lack of 

expectation management with the customer leads to the symptom of ‘Implementation costs higher 

than expected’ at Company X. When these two elements will be tackled the symptom of higher 

implementation costs than expected will no longer be present. Based on this explanation, it can be 

concluded that the goal of the diagnosis phase was met. 

Results design phase 

From diagnosis phase it was found that ‘No standardized project approach’ leads to ‘Implementation 

costs higher than expected’ and therefore it was chosen by the researcher to focus on this element 

for the design. Because setting up a complete and standardized project approach requires a lot of 

time and effort, this research project including its design will focus on the area of risk management. 
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For the design phase the following goal was defined: 

The goal of the design phase is developing a framework that can be used by Company X to identify 

and manage risks that Company X faces during the implementation phase.  

To reach this goal, the design was split up into two parts. The first part of the framework is the risk 

identification chart that is designed to identify risks specific for the implementation phase of 

Company X. The risk identification chart of the risk framework contains 94 potential risk items and is 

used for identification of risks that Company X could face during the implementation phase of 

Epsilon. With the risk identification chart potential risk items for future projects can be discovered 

upfront. To be beneficial to projects these risk items should be managed as well. This can be 

achieved by using the second part of the framework.  

The second part of the design is the risk response plan which is designed to manage risks that 

Company X faces during the implementation phase. Based on risk responses from company experts, 

a risk response plan was developed that provides risk responses to the identified risks items in the 

first part of the framework. It should be noted however, that the risk response plan only provides risk 

responses in a way that company experts of Company X think is best in their opinion. These 

responses are not necessarily the ‘best’ solution for a given risk item. This will be further elaborated 

in the next (discussion) chapter. 

From the above the following can be concluded regarding the goal of the design phase. The proposed 

risk framework for Company X can be used to identify risks with the help of the risk identification 

chart and manage these risks with the help of the risk response plan. Use of the framework 

contributes to decreasing implementation costs by ensuring projects are delivered on time, within 

budget estimate, with required features and functions.  

7.2 Discussion 
In this section first the contribution of this research to the academic field is discussed in section 7.2.1. 

In section 7.2.2 the contribution to practice is discussed. The limitations specifically for this research 

are discussed in section 7.2.3. Section 7.2.4 provides suggestions for further research. Finally in 

section 7.2.5 a personal reflection of the research will be provided.  

7.2.1 Relevance for research  

This research contributes in three ways to existing literature in software risk management:  

First, the framework provides 94 risk items together with 97 risk responses. Based on the literature 

study of frameworks in the design phase, and the theory study in chapter 3, it is suggested by the 

researcher that the designed framework is more comprehensive compared to current frameworks in 

literature. Because the framework is more comprehensive, it is suggested by the researcher that this 

framework provides a more complete overview of potential risks for software implementation.  

Second, this research contributes to the research gap identified in chapter 3 namely that literature 

lags the needs of the risk management phenomenon in practice (Bannerman, 2008). The process of 

building the framework specific to the organization Company X as applied in this research shows how 

risk concepts in literature can be adopted for use for organizations in practice. This process was to 

first identify risks mentioned in literature, then add risks that company experts encounter during 

their specific projects and then let practitioners address in a workshop what risks are applicable to 
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their specific role. This process approach is in line with Lyytinen et al. (1998) who suggest to be aware 

of the limitations of each framework approach and to combine them to orchestrate comprehensive 

risk management practices in a context. It is suggested by the researcher that this process of building 

a framework as applied in this research can be used for other research areas as well.  

Third, one of the encountered problems with frameworks (and checklists) in literature is that 

stakeholders tend to identify risks in the responsibility domains of other stakeholders, rather than 

point to factors as risks within their own areas of responsibility (Schmidt, Lyytinen, Cule, & Keil, 2001) 

(Bannerman, 2008). This potentially leads to a biased and limited scope of all relevant risks in a 

project. This research overcomes this problem by assigning risks to roles in the framework by 

conducting a workshop with multiple stakeholders. Stakeholders still likely identify risks in the 

responsibility domains of others, but because this workshop emphasizes on identifying risks and then 

assigning them to roles in agreement with each stakeholder the framework does not rely solely on 

the opinion of a project manager. 

7.2.2 Relevance for practice 

This research contributes in two ways for use in practice: 

First, the proposed framework raises awareness and insight to possible risks for software 

implementation. It also provides risk responses to these risks which can be used to manage these 

possible risks. The framework can be used by program managers, project managers, as well as 

individual project team members and will be most useful for new and ongoing software project 

implementations. This form of risk management presumably leads to less implementation costs. 

However it is important to measure and test the effect of the framework in practice. It is therefore 

recommended to commence an α-test at Company X with project teams to confirm that the 

framework works for them and can be used in practice. When this is completed, a β-test should be 

carried out. A β- test implies selecting a particular project of Company X and then validate if its 

intended purpose is achieved. This β- test offers further insight into the intended as well as the 

unintended consequences of their application, in their indications and contraindications, and in the 

scope of their possible application, their application domain (Van Aken, 2005). 

Second, according to Bannerman (2008) practice lags the understandings and prescriptions that are 

found in literature. Since the proposed framework is built on the basis of risk concepts and risk 

management methods found in the literature, practitioners can use the framework and profit from 

this. 

A last remark must be made regarding the size and structure of the framework. There is cost and 

time associated with relying on a framework that contains 94 risk items and 97 related risk 

responses. While the size and structure could benefit big implementation projects to cover all 

relevant risk areas, the framework may prove be too cumbersome to practitioners for small projects.   

To reduce complexity the total list of 94 risk items was coupled to 8 roles so that the workload per 

role was reduced. This could however even prove too cumbersome for some practitioners when 

having multiple small implementation projects. When this is the case, it is suggested to reduce the 94 

risk items to a satisfactory amount of risk items that for example represent the ’most important risk 

factors’ for small projects.   This however requires further investigation. 
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7.2.3 Limitations  

Every research has some limitations. For this study three of the most important will be discussed: 

- Due to time restrictions, it was chosen to base risk response plan part of the framework on 
opinions of company experts regarding the ‘best’ risk response to a risk item. These 
responses are not necessarily the ‘best’ solution for a given risk item. For the best solution, it 
is recommended to further consult literature on risk responses and risk strategies. 

- Selection criteria for the case studies were set up for case study selection. However, the 
projects did not meet the requirements for selection, because stakeholders were not 
available for interviews or because stakeholders already had left the company. Therefore a 
more pragmatic way of selecting was chosen. The researcher asked the company supervisors 
of the research project to give examples of projects that included the implementation of 
Epsilon as a whole. As a result case studies were selected that did not necessarily have the 
highest budget overrun. Because this research focussed on projects that had fewer budget 
overrun potentially important risk items that affect high budget overrun were missed. This 
would make the framework less complete. 

- The preliminary validation of the framework was coded by using the coding rules proposed 
by Lyytinen et al. (1998). This coding of the risk items and risk responses was done by the 
researcher. It should be noted, however, that a coding check performed by another 
(independent) researcher could have increased the consistency of the coding. This however 
was not done, due to time restrictions of the research.   

7.2.4 Suggestions for further research  

Suggestions for future research are the following: 

- The framework can be complemented by commencing a literature study regarding best risk 
responses for the risk items identified in the risk framework. 

- Another way to complement the risk framework is to quantify the probability (P) and impact 
(I) of each risk item. This can for example be done by designing a survey for Company X and 
possibly implementation partners that implement Epsilon and request P and I of the risk 
items according to their experiences. 

- As indicated in the ‘relevance for practice’ section, it can be investigated for small projects 
what risk items of the framework (94) are most important. Then a ‘top N’ of risk items can be 
constructed.    

7.2.5 Reflection 

This (personal) reflection is included to reflect on what lessons I have learned during the process and 

what could have been done better. Overall, I can say that the research project taught me a lot, both 

professionally as in my personal life.  

In March 2015 I started with writing the research proposal at Company X. Initially a possible research 

subject was defined in the research proposal. However it became apparent that the outcome of the 

assignment would not lead to useful results for both practice and research. Based on the discussion 

and interviews I had with employees of Company X I was able to come up with a new and exciting 

research project regarding risk management. However this issue caused serious delay in the total 

time required for the research project. Not only I had to rewrite the research proposal, but also a 

new literature study had to be done regarding risk management. From this experience I learned that 

I can have save time by only start writing a research proposal when there is enough preliminary 

research and thinking done beforehand.  
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The research project was both problem oriented as well as design based. This approach learned me a 

lot. It was surprising to me that this approach uncovered a great way to communicate with people at 

Company X. The aim of uncovering current issues at a company and actually come up with a design 

to overcome these problems attracted the attention of most employees. I think this is because other 

research schools mainly focus on relevance for research, but the design based approach is aimed at 

developing knowledge that professionals can actually use to design solutions for their experienced 

problems in practice. I personally think that this background is a big advantage for the rest of my 

professional career. 
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Appendix I Interview Protocol for diagnosis phase 
 
Date, time  
 
Interviewer: Theo-Marien van Rossum (TU/e & Company X)  
Interviewee: Name (Company)  
 
1. Introduction  
Personal introduction of interviewer and interviewee. 
Interviewer introduces research project & case study approach.  
 
2. Problem scoping 
General questions about experienced issues in the organization 

1) What are the issues currently at the management level? 

2) What are the main problems in the organization? 

3) What is the cause of these problems? 

4) How these issues are currently being addressed? 

5) Additional clarifying questions about management problems  

 

3. Implementation costs 
Questions about the issue of high implementation costs . 

1) Why are high implementation costs of Epsilon a problem? 

2) Why are the implementation costs of Epsilon high? 

3) What are the causes of these high costs of Epsilon? 

4) What is required in order to solve this management problem? 

 
4. Other 

5) Do you have additional information about the management problem and issues? 

6) Agreements about processing the results.  
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Appendix II Interview Protocol for case study 
 
Date, time  
 
Interviewer: Theo-Marien van Rossum (TU/e & Company X)  
Interviewee: Name (Company)  
 
1. Introduction  
Personal introduction of interviewer and interviewee. 
Interviewer introduces research project & case study approach.  
 
2. Epsilon system implementation  
General questions about the implementation of the case management system. 

1) Which processes are supported by Epsilon? 

2) When did the implementation start? 

3) When was the ‘go live’ date of Epsilon? 

4) Additional clarifying questions about the role of the interviewee regarding the 
implementation of Epsilon  

 

3. Implementation phase  
Questions about issues in the implementation phase of the case management system.  

5) What are the biggest issues (with the most impact) that you and/or the organization 
encountered during the implementation phase of Epsilon? 

6) What were the most frequent issues that you and/or the organization encountered? 

7) What is necessary to solve the particular issues? 

8) Which issues receive the most attention from higher management?  

 
Think about issues at the area of technology, people and processes. Or, for example:  

- People, change and learning  

- Process stability and compliance  

- Systems stability and uptake  

- Business intelligence and data quality  

- Readiness for benefit realization  
 
4. Other 

9) Do you have additional information about the implementation phase and issues? 

10) Agreements about processing the results.  
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Appendix III Socio-technical model 
In Leavitt’s model (1964) organizations form multivariate systems consisting of four interacting 

components —task, structure, actor, and technology. These components can easily be translated into 

well-known elements of software implementation: actors cover all stakeholders including users, 

managers, and designers; structure denotes project organization and other prevailing institutional 

arrangements; technology means development tools, methods, and hardware and software 

platforms; and task signifies expected outcomes in terms of goals and deliverables. This is depicted in 

Figure 13. 

 

Figure 13 Leavitt (1964) model of interacting components adapted by Lyytinen et al. (1998)  

The coding of these model components and relationship between these components can be found in 

the table below. 

Table 16 Coding of risk items and risk responses 

Code Description 

Ta Task 

S Structure 
A Actor 
T Technology 
Ta-T Task-Technology 
Ta-A Task-Actor 
Ta-S Task-Structure 
A-T Actor-Technology 
A-S Actor-Structure 
T-S Technology- Structure  
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Appendix IV List of individual bottlenecks 
Table 17 List of individual bottlenecks 

 A B C E F G Naming bottle neck 

1 x      Too high implementation costs 

2 x      Lack of customer success stories 

3 x      Too less stickiness of product 

4 x      Mismatch between what customer wants and what customer really 
needs 

5 x      Low product fit (Company X) with customer 

6 x      Multi-interpretable/Unclear requirements set by customer 

7 x      Lack of good communication between customer and Company X about 
product need 

8 x      Lack of use of product by customer (customer asked for this, but needs 
something else) 

9 x      Lack of stickieness of product (recurrent fee/maintenance support 
etc./succes stories) 

10 x      Lack of standardized project approach 

11 x      Lack of scalability customer succes implementation 

12 x      New agreements were made during the project, and budget was 
adapted. However not logged in the database 

13  x     Wrong Expectations set about Company X towards client at beginning 

14  x     No product fit business process done at beginning with the customer 

15  x     During implementation client changes requirements, because of wrong 
expectations of the product 

16  x     No functional or technical fit match executed between customer and 
Company X 

17  x     lack of customer success stories 

18  x     Lack of commitment by customer to make implementation a success 

19  x     Wrong expectations of client of software of Company X, so 
requirements change 

20  x     Extra costs by Company X due to changing requirements of client 

21  x     Budget overrun due to changing requirements 

22  x     Lack of human resources (consultants) for (new) projects, because of 
rework required for previous implementation projects 

23  x     Rework needed by consultants because of changing requirements of 
client 

24  x     Implementation costs can be much cheaper (by more plug&play and 
building off the shelf).Implementation costs are not high, considering 
costs for ERP systems 

25  x     Product fit: The client does not know what he buys 

26  x     Mismatch between what customer expects and what Company X thinks 
the client needs 

27  x     During implementation client changes requirements, because they see 
capability of Company X and want extra features 

28  x     The client wants extra features of Company X during implementation, 
Company X agrees, but does not make a new contract or does not book 
this man hours under a new project 

29  x     Sales process is followed, but not accurately followed and there is not 
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 A B C E F G Naming bottle neck 

much documented 

30   x    Product fit mismatch between Company X and customer 

31   x    Lack of use of cockpits by end users 

32   x    Product fit: Customer has no idea of the capabilities of the software that 
is bought in advance 

33   x    Lack of use of of cockpits by end users: End users do not use cockpits or 
do not use the cockpits for its intended use 

34   x    Lack of software use, because of bad implementation 

35   x    Lack of holistic views by IT consultants; Implementation IT consultants 
focus on the application in the sense that it has to work, instead on 
what the application has to do for the end user during his daily activities 

36   x    Lack of use of the program by end users, so that entire enterprise chain 
is not filled with information and therefore it fails 

37   x    Lack of use of the program by end users and instead use excel 
spreadsheets (resulting symptom, promise not met set beforehand) 

38   x    Own way of implementation 

39   x    The sales department of Company X makes promises to the client about 
the product, but these promises are not satisfied by the implementation 
team. (due end users do not use the program) 

40   x    Implementation experts only focus on their own area of expertise and 
fail to look at the implementation with a holistic view 

41   x    Product fit/ Customer das not understand new technology: Customers 
think that we are dashboard solution, which we are not. We are an 
operating system. There is a difference 

42   x    Product fit: Customer are used to dashboards, not real-time operating 
system 

43   x    Wrong expectations raised towards customers by sales 

44   x    Lack of human resources and experts (implementation consultants) to 
implement Epsilon 

45   x    Product fit sales: In the value discovery process implementation risks are 
captured, but this is not followed by the presales consultants 

46   x    Too many projects have budget overrun 

47   x    Project budgets are not consistently kept: multiple expenses are 
declared on the project budgets. There is no separation of concern 
(consultans/sales/etc.) 

48   x    Project budgets for implementation are not registered in Company X 
system, but in Excel sheets 

49   x    Project budgets for implementation are overrun due to (pre)sales books 
there hours on the same project and they do not distinguish between 
roles when declaring hours(consultants/presales/BI etc) 

50   x    Project budgets: Contaminated data, because sometimes project man 
hours are more booked because of sales and thrive to make a project 
success for customer succes stories and exploring new markets to 
increase sales 

51   x    Poor assessment of required man hours for projects in advance by 
presales 

52   x    Budgets are overridden because clients have maximum budgets and we 
eagirly want new projects so we accept them 
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 A B C E F G Naming bottle neck 

53   x    Lack of managing project budgets, managers push inexperienced 
consultants to achieve client targets, so as a result the consultant make 
more hours for the project. They later declare the hours. 

54   x    Too high implementation costs because goal of Company X is selling 
software so that it can be used as a (sales) reference for other potential 
customers or increase of activities at the current customer. 

55   x    Lack of project management due to geographic location 

56   x    Too much money is payed by Company X in advance for projects that 
are in the end not worthwile, because customers decide not too 
implement Company X (lack of good sales strategy) 

57   x    Product fit, Value driven sales is not executed or not executed correctly. 

58    x   Lack of skills by implementantion team, consultant only focus on senior 
roles in implementation 

59    x   Lack of holisitc view during implementation by consultants. They only 
focus on their particular piece of the puzzle 

60    x   Lack of skilled and flexible personnel that can fulfill multiple roles during 
implementation 

61    x   Lack of skilled personnel and lack of development of current personnel 

62    x   Too small team to maintain expensive Overhead personnel  

63    x   Lack of instream knowledgable software developers (.NET) 

64    x   Difficulty to keep (technical) personnel for multiple reasons 

65    x   Product fit: Company X is not directly a program that solves a problem 

66    x   Lack of good sales strategy and Sales Managers often changed during 
last decade 

67    x   Lack of stable sales team 

68    x   Lack of finding well equipped personnel for implementation 

69    x   No initiatives are taken to tackle the problem of in/out flow of 
personnel 

70    x   Lack of skilled consultants that can fulfill multiple roles during 
implementation 

71    x   No system in management and training  of personnel 

72    x   Not too high implementation costs, however they could be lowered of 
course 

73    x   Too often budgeted (man hours) overrun 

74    x   Estimation of man hours is not good, often too less hours are planned 
for the implementation than requirerd 

75    x   No feedback or evaluation rounds after implementation projects 

76    x   Lack of good projectmanagement. Man hours need to be managed and 
expectations of the client. It is not currently done 

77    x   Incorrect estimation of man hours by sales for implementation hours. 
When sales does a good job the project manager  must and can focus 
better on maintaining the budgetted man hours 

78    x   Lack of good projectmanagement. The project manager should always 
know how many hours are budgetted for the activity and to which 
extent the budget has been filled already. This is not done at this time 

79    x   Lack of man hours are budgetted, but are based on experienced 
consultants… not on juniors. This way hours are overrun 

80    x   Lack of human resources: Lack of business modelers and execution 
modelers, Lack of BI Experts, which are critical for Company X 



 

64 
 

 A B C E F G Naming bottle neck 

implementation 

81    x   Lack of commitment by 3rd implementation partners due to various 
reasons 

82    x   Lack of project management on less important projects, just important 
ones 

83    x   Project managers/sales have difficulty in scoping the project beforehand 
regarding the BI part 

84    x   Changing requirements of customers during implementation, customers 
frequently ask for more BI solutions and change/add requirements 

85    x   Lack of standard practice regarding implementation, there is a lot of 
'cowboy' procedures regarding the implementation procedures. Every 
consultant has its own way of implementating the software 

86    x   Lack of documentation regarding the implementation and choices done 
during the project, as a result the implemented program is difficult to 
maintain 

87    x   Too many consultants with different opinions and point of views of 
implementing Company X 

88     x  Lack of holistic view on implementation 

89     x  Lack of project management (someone with holistic view on project) 

90     x  Problems regarding estimation of man hours before the project 

91     x  Own way of implementation by consultant 

92     x  Lack of quality control during project 

93     x  Lack of detailed scoping with customer, mixed expectations 

94     x  Lack of risk management beforehand during sales process 

95     x  Lack of quality management due to lack of design architect 

96     x  Lack of overview of risks before commencement of the implementation 

97     x  Lack of project management due to geographic location 

98     x  Lack of scalability (plug&play) implementation 

99      x Lack of stable sales team. Even times there was no sales team at all. As a 
result sales process is not properly established 

100      x No sales team in place at times in the past 

101      x Lack of human resources 

102      x Lack of budget for hiring new people (small organization) 

103      x More people fulfill multiple roles in the organization, unclear who is 
responsible for what role in the organization 

104      x No clear organization architecture is implemented at Company X 

105      x Product market fit: Epsilon is an enterprise wide application. However 
for parts of Epsilon there are good alternatives that are less expensive 

106      x Market Product fit: customer has one specific problem and requires a 
solution for this specific problem. Not an entire enterprise solution like 
Epsilon 

107      x No standard implementation method/protocols/approach or templates 
for implementation team to use 

108      x There is no guidance by a senior that determines, we're going to use this 
template and everybody has to use it for fase 1, fase 2 of the project. 
But maybe this is due to the fact that no implementation is the same.  

109      x Lack of scalability of the implementation a problem 
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 A B C E F G Naming bottle neck 

110      x No initiatives are taken to tackle the problem of no standard practice of 
implementing. This due to the fact of lack of time and nobody was 
responsible for this process 

111      x No implementation business process recorded, do remember however 
that implementations have changed. For example 3rd parties that help 
with implementation 

112      x Because of the broad capabilities of Epsilon, no single way of 
implementing is possible 

113      x No implementation strategy possible because of too diverse projects: In 
some projects the SCRUM methodology has been used, but very many 
project do not lend themselves for this because of the small scale of the 
project or because there is only a small team at the site 

114      x No training in place for what methodology to use for implementation 

115      x Fragmented implementation; multiple projects: implementations are 
always fragmented, because of the lack of human resources, the 
resources are busy with multiple projects. Because of this setup, a 
project that normally takes 5 days is spread out over 5 weeks. The 
added advantage is that during this period of weeks the client can 
provide us feedback. 

116      x Implementation costs are not high, but implementations take longer 
than expected and cost more than expected 

117      x No systematic project/implementation approach for Epsilon within 
Company X, because no project is the same. We have big projects and 
small ones, and no client is the same. Some clients are immediately 
satisfied some not 

118      x The technical piece (installation piece) we do not charge enough money 
and also do not plan enough man hours for this. 

119      x Man hours and duration of installation is not estimated correctly 
beforehand; BI hours are most of the time good estimated, but not 
hours for installation. Most of the time scope of project is not clearly 
defined. This way the implementation hours continue to rise. When you 
do not set the scope properly there is no 'definition of done'. 

120      x The value driven process is not valued, I know of it, but it is not followed 
and used because resources come and go. Everyone does it their own 
way, there is now one that manages this process. We used the process, 
but sometimes find risks that were not taken into account beforehand. 

121      x Unclear definition of the scope at the beginning of the project. You have 
to set your project scope in a right way. So you can show the client, THIS 
is done, this we will do not do etc. etc. 

122      x Lack of Company X organization steering. So not specifically the 
implementation, but higher in the organization. There are no team 
meetings and there is no discussion. Lack of communication 

123      x Lack of communication, no weekly meetings with status updates on the 
project etc. 

124      x Lack of resources, you fulfill multiple roles in implementations 

125      x No good project boundaries for who is responsible for what 

126      x Lack of good estimation of project hours and project duration by 
presales 

127      x Same counts for estimation of hardware/software installation, 
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moreover it is not even a standard part of an implementation 

128      x Lack of holistic view for implementations. Templates, a structural 
overview etc. etc. So this counts for the structure of the implementation 
as well as managing the implementation. We do not have logical project 
management like team meetings and agreements. Meetings that are 
structured, so that we can learn from each other. This sometimes has 
been done in the past, but only sometimes 

129      x Lack of communication in the organization 

130      x Employees around Company X say we have an implementation strategy, 
but this is not the case. We accommodate lots of stuff about 
implementation, throw it in a box and then we say: "We have an 
implementation strategy". But as I said we do not 

131      x Everybody has their own way of working and implementation strategy, 
this is not professional towards the client 
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Appendix V List of combined bottlenecks 
Table 18 List of combined bottlenecks 

Bottle neck A B C E F G Re-naming bottle neck 

1,24,54,72,116 x x x x  x Too high implementation costs 

2,11,17,98,109 x x   x x Lack of Epsilon implementation scalability 

3,8,9,31,33,34,36,37 x  x    Lack of long-term use of Epsilon by clients 

4,5,7,13,14,15,16,19,20,
23,25,26,27,30,32,39,41
,42,43,65,84,93,105,106

,121 

x x x x x x Lack of expectations management with 
customer 

10,75,85,86,88,107,110,
111,112,113,114,117,12

5,128,130 

x   x x x No standardized implementation (project) 
approach 

12,28,47,48,49,50 x x x    Contaminated project budgets 

21,46,52,53,73  x x    Project budget overrun 

22,44,60,61,63,64,68,69
,70,71,80,101,102,124 

 x x x  x Shortage of (skilled) human resources 

29,45,57,94,96  x x  x  Sales process not followed 

35,40,58,59   x x   Lack of holistic project view by consultants 

38,85,87,91,120,131   x x x x Own way of working/idiosyncratic behavior of 
consultants 

51,74,77,79,83,90,118,1
19,126,127 

  x x x x Unrealistic estimation of required man hours 
and duration 

55,76,78,82,89,92,95,97
,108 

  x x x x Lack of project management 

56,66   x x   Lack of consistent sales strategy 

67,99,100    x  x Unstable sales team 
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Appendix VI Scrum methodology 
Scrum is an agile software development methodology which is based on iterative and incremental 

development. In Scrum, requirements and solutions evolve through collaboration between self-

organizing, cross-functional teams (Lina & Dan, 2012).  

A key principle of Scrum is its recognition that during a project the customers can change their minds 

about what they want and need (changing requirements) and that unpredicted challenges cannot be 

easily addressed in a traditional predictive or planned manner. As such, Scrum adopts an empirical 

approach—accepting that the problem cannot be fully understood or defined, focusing instead on 

maximizing the team’s ability to deliver quickly and respond to emerging requirements (Pries-Heje & 

Pries-Heje, 2011). 

The main roles for implementing software in Scrum are defined as follows: 

 Scrum Master: Who maintains the processes (typically a project manager) 

 Product Owner: Who represents the stakeholders and the business 

 Team: A cross-functional group who do the actual analysis, design, implementation, testing, 

etc. 

A visual presentation of Scrum is depicted in the figure below. 

 

Figure 14 An example of Scrum framework (Pries-Heje & Pries-Heje, 2011) 

A sprint is the basic unit of development in Scrum and represents a one to four weeks’ time period. 

In the Sprint, the required functionality is written as ‘User Stories’ and prioritized in a ‘Product 

Backlog’ by a Product Owner representing the customer view. The highest prioritized functionality 

becomes the target functionality for a Sprint. The Sprint starts with a Sprint Planning Meeting where 

the targeted   functionality is broken down and estimated how much time it will cost. Every day the 

project team meets in a Daily Stand-up Meeting that takes place in front of a Scrum Board. The daily 
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meeting is not supposed to take more than 15 minutes and is chaired by a Scrum Master responsible 

for the process.  

During this meeting, the Product Owner informs the team of the items in the product backlog that he 

or she wants completed. The team then determines how much of this they can commit to complete 

during the next sprint, and records this in the sprint backlog. During a sprint, no one is allowed to 

change the sprint backlog, which means that the requirements are frozen for that sprint. 

Development is time-boxed such that for any reason they are left out and returned to the product 

backlog. After a sprint is completed, the team demonstrates how to use the software. 

During the meeting every team member answers four questions: 

1. What did you do yesterday?  

2. What are you doing today?  

3. Problems encountered?  

4. Innovations?  

The work that is done is logged into four columns. The Scrum Board has estimated (sized) tasks in the 

first column, and the tasks in progress are in the second column – that is where team members move 

tasks that they have taken on. When a team member believes a task is finished it is moved to the 

third column called ‘Done’, and when another team member has quality assured the task it is moved 

to the fourth column called ‘Done Done’. Finally, when a task is finished it is registered on a Burn-

Down Chart where you can see expected versus realized production. After the two to four week 

iteration, the Sprint produces a deliverable of value to the customer represented by the Product 

Owner. In the concrete, the produced functionality is demonstrated to the Product Owner who then 

recognizes the value of the deliverable. Last but not least, the team looks back and carries out a 

‘Retrospective’ where they try to learn from the Sprint just completed: What worked for us? What 

did not work? What changes will we implement in the next Sprint? 
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Appendix VII Epsilon competence roles 
The following roles (called Epsilon Competence roles in Company X context) are concerned with the 

implementation phase of Epsilon implementation. 

Design Architect 

The Design Architect is the leading designer of the business model and the management frameworks. 

The main focus of the Design Architect it to map the structure of the Epsilon model set-up. To be able 

to do this, the Design Architect is experienced in the methodology and is able to translate the 

methodology to the specific business the methodology is applied to. Modelling conventions are 

defined by the design architect. Changes in the meta-model (fields, properties and other changes to 

the default model set-up of Epsilon) are defined, approved and usually applied by the design 

architect. Besides these tasks, the Design Architect is responsible for monitoring the content of the 

model and auditing the work of the other Designers (model, report, portal and cube/ETL). A Design 

Architect is usually of a senior level.  

Business Consultant 

The Business Consultant is of a mid- to senior level and responsible for mapping and translating the 

business needs into the Epsilon model requirements. This requires experience in the methodology 

and the business consultant should be able to translate the methodology to the specific business 

context. The responsibility of the business consultant is to prepare and facilitate workshops with 

customers and the business modeler. A business consultant can be seen as the ‘domain expert’ of 

the specific industry of the customer.  

Business Modeler 

The main difference between the business modeler and the business consultant is that the business 

modeler does not require having specific knowledge of the domain to perform his job. The Business 

Modeler is responsible for modeling the landscapes and frameworks in the Model Engine. To be able 

to do this, a Business Modeler engages with analysts and end-users, by himself or in collaboration 

with the Business consultant. Another responsibility of the business modeler is to design the 

functional cube properties for the creation of cubes for the Business Intelligence (BI) Modeler. 

Business Modelers can be assigned parts of the Business Model as responsibility area. RFC and model 

projects are assigned to a Business Modeler by the Design Architect. Based on seniority of the 

Business Modeler, workshop setting and business challenges can range from simple to very complex.  

As soon as the business case is in production, a Business Modeler usually also has a role in the 

change management process; the Request for Change (RFC) will be processed and the progress of 

the approval cycle of such a RFC is monitored by the Business Modeler. 

Business Intelligence Modeler 

The BI Modeler designs Business cubes and assures a periodic update of data in the cubes (setting up 

the data engine in congruence with the model engine and its connections to the source systems). 

Based on functional business requirements delivered by the Business Consultant, a BI Modeler will 

build the cubes. The cubes deliver the analytics to monitor the Business. 
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Together with the appropriate customer/end-user, the BI Consultant will analyse available data in 

source systems and evaluate the most efficient upload procedures. To be more specific, with help of 

MS SQL Integration Services and MS SQL Analysis Services, an automated, semi-automated or 

manual upload procedures based on ETL (Extraction, Transform and Load) procedures will be 

developed and maintained by the BI modeler. Also the BI modeler can enable creation of advanced 

reports based on the Business Model content or based on data from underlying sources. Finally, the 

BI Modeler is able to create query reports, SSAS Excel reports and reports created by the MS-SQL 

Reporting Services functionality. 

Execution & Meta Modeler 

The Execution & Meta Modeler works under direct guidelines of the Design Architect and is 

responsible for transforming the workflow requirements in execution workflows. This is done in the 

Execution Engine and (possibly) requires new objects or changes in the (Meta)-Model Engine. The 

latter is also within the action domain of the Design Architect as the Meta configurations of the 

business model are concerned. Responsibilities of the Execution Modeler are also Event Integration, 

real-time Data Integration and other Machine-to-Machine (M2M) integrations. An Execution & Meta 

Modeler is familiar in .Net C#, LINQ and service integration protocols such as SOAP. Summarizing, the 

Execution & Meta enables management of the business to make changes at runtime (Case 

Management). 

Project Manager 

The project manager is assigned by the performing organization to lead the team that is responsible 

for achieving the project objectives. 

Delivery Manager 

A delivery manager ensures the projects of the company are delivered on time and on budget.  It is 

slightly higher level work than that of a project manager in the sense that delivery managers try not 

to escalate issues as much as resolving them and letting upper management know of relevant 

issues.  Delivery managers analyse and refine project management methodologies, team structures, 

personnel capabilities to ensure each successful delivery is improved upon from the previous.  
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Appendix VIII Sales phase process 
Table 19 Sales phase process 

Sales phase Purpose Deliverables 

Suspect phase (S1) Assess Business Case • Challenge and strategy 

defined 

• Add opportunity to sheet and 

CRM 

Prospect phase (S2) Qualify Business case • Foxes 

• Project/ program list 

• Agreement customers 

Value Discovery  (D) Quantify Business case • 2 day workshop 

• Value definition 

• Final offer prototype 

Value Profile (C) Show, Scope and size & 

Potential 

• Prototype 

• Confirmation to make a full 

offer 

• Close plan 

Close the Business Case (B) Solution + Business Case = 

License Price 

• Full offer 

Signature Phase (A) Sign • Signed contract 
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Appendix IX Project database 
Table 20 Project database 

Row 
Labels 

Total Booked - 
Actual 

Total Booked - 
Budget 

Within 
budget? 

How much over 
budget? 

Project X 3589.50 3200.00 NO 12% 

Project X 582.00 560.00 NO 4% 

Project X 1752.50 416.00 NO 321% 

Project X 158.50 160.00 YES - 

Project X 449.00 737.34 YES - 

Project X 294.10 280.00 NO 5% 

Project X 849.45 800.00 NO 6% 

Project X 229.00 176.00 NO 30% 

Project X 440.00 360.00 NO 22% 

Project X 561.00 1088.00 YES - 

Project X 579.50 480.00 NO 21% 

Project X 263.00 104.00 NO 153% 

Project X 142.00 160.00 YES - 

Project X 430.00 448.00 YES - 

Project X 294.00 260.00 NO 13% 

Project X 561.00 480.00 NO 17% 

Project X 831.50 480.00 NO 73% 

Project X 606.50 440.00 NO 38% 
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Appendix X Content of extended literature study 
In section A an overview of the literature regarding software risks is presented. In section B an 

overview of the literature specifically regarding risks in ERP software implementation is presented.  

A. Common software risks 

The study done by Keil et al (1998) assembled panels of experienced software project managers in 

different parts of the world (Finland, Hong Kong, and the U.S.) and asked them to first identify 

specific risk items and then rank and rate them in terms of their importance. One of the important 

findings was that the panels, representing very different countries and cultures, selected a common 

set of 11 risk items as being among the more important items. The study of Wallace et al. (2004) 

conceptualized software project risk along six dimensions, consisting of 44 risk items and examined 

on which risk categories lay the most emphasis by project managers in low, medium or high risk 

projects. The study of Chua (2009) uses a meta-case analysis approach to study the common risk 

items in eight failed IT projects. The result of the study is a model to help IT project managers and 

identify risk items in their projects. 

B. ERP software risks 

Huang et al.  (2004) provide a framework specific for identifying risks in ERP projects. The study 

identifies 28 risk item defined over six potential ERP projects risk categories. They constructed a 

framework to analyse and prioritize the ERP projects risk items. Aloine et al. (2007) executed a 

comprehensive literature study were they collected and analysed 75 articles discussing and analysing 

ERP implementations. The different approaches taken in the literature were compared from a risk 

management point of view to highlight the key risk items and their impact on project success. This 

resulted in a list of 19 risk items. The final source that was found in this short literature study was the 

paper of Lopez & Salmeron (2011). This paper presents a framework, which gathers together the 

risks affecting the performance of ERP maintenance including 30 risk items. 

  



 

75 
 

Appendix XI Case description Company Y 
The organization of the Company Y, located in the Netherlands, has seen a major organizational 

change from the 1st of January 2013. The reorganization implies that all local departments, 

supporting services and staff have to be reassigned to 10 regional departments, 1 national 

department and 1 service center. The purpose of this reorganization is for Company Y to do their 

tasks more efficiently and more effective. 

The 10 regional departments are responsible for all the work executed in the region. They take care 

of the day to day operations in the region. Each regional department has their own regional chief 

who manages the region. The national department is responsible for cross-regional activities and 

work that requires specialists. They support the regional departments. The service center ensures all 

non-related fieldwork of the regions. They for example take care of the finances, communication and 

human resources of all the regions. The idea behind this is that the regional departments then have 

more time to focus on day to day operations. A special institutional board monitors and has the 

responsibility of Company Y. 

Company X was called in by Company Y to give insight on a national and regional level in five business 

processes. These business processes are the following: 

1. Internal affairs 

2. Screening 

3. Violence against employees 

4. Violence by employees  

5. Complaints 

The implementation of the Epsilon program began in November 2014. The proof of concept and 

value drives sales process was already executed in May 2014.  The implementation of Epsilon was 

done with Scrum. The scrum master ensures that every 4 weeks a product version is released and 

can be used on a day to day basis by the customer. The implementation phase is still going on to this 

date at Company Y. The business processes of internal affairs and screening are ‘live’. 
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Appendix XII Case description Company Z 
Company Z is an organization located in North America that is responsible for civil affairs. Company Z 

has a contract with the Canadian government to provide services to civilians. Company Z had a 

business problem in the sense that they want to maximize their profit, but their cash flow is relatively 

stable. The only way how they can maximize their profit is by minimizing their costs. For example, 

they cannot raise their prices for their civil services since the Canadian government regulates these 

prices. So for Company Z to make a profit is by managing their cost.  

Their costs can be managed by focusing on Service Level Agreement (SLA) Management and 

efficiently managing their resources. Not complying with an SLA would lead to a fine. For example 

there is a SLA in place that demands that a person has to be able to get receive a civil service within 

20 minutes in 80% of the time. The challenge for Company Z is to optimize their staffing levels so that 

this SLA met and not receive a fine. However they do not want to spend too much money on staffing 

so that they could still make a profit. 

In order to manage their business Company Z requested Company X to provide a solution for Asset 

Management, Learning Management, incident management, error management, performance 

reporting and document reporting.  
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Appendix XIII.1 Risks of Company Y implementation phase 
Table 21 Frequency table of risk items of Company Y 

Risk item Interviewee 

1 

Interviewee 

2 

Interviewee 

3 

Times 

cited 

Drastic architecture change during 

implementation 

x x x 3 

Multiple data sources on multiple sites require 

integration 

x x x 3 

No IT department commitment x x x 3 

Turnover of implementation team x  x 2 

Switch between roles and responsibilities 

during project 

x  x 2 

Instability of customer organization x  x 2 

Scope creep x  x 2 

Lack of project documentation x  x 2 

No proper defined name conventions. Data 

inconsistency 

x  x 2 

Resistance to change x x  2 

No acceptance of new product x x  2 

Testing gives new requirements x x  2 

Capability of current enterprise technical 

infrastructure is not compatible with Company 

X. Technical infrastructure organization not 

ready for product. 

x x  2 

Lack of Sponsor x x  2 

Lack of human resources  x x 2 

Acceptance of product by organization  x x 2 

New technology  x x 2 

Inadequate requirements prioritization  x x 2 

backlog or action list version conflict x   1 



 

78 
 

Backlog or requirements not clear x   1 

No standard procedures for testing x   1 

Status of requirements not clear during 

implementation 

x   1 

Design architecture not defined beforehand 

and maintained 

x   1 

Applications are not built in line with IT 

architecture 

x   1 

Lack of architectural design x   1 

Complex program Company X requires Expert 

on all levels 

x   1 

Lack of best practices regarding 

implementation 

x   1 

New technology  x  1 

Lack of sponsor  x  1 

Lack of same procedures in the customer 

organization 

  x 1 

Customer request features not available in 

standard software 

  x 1 
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Appendix XIII.2 Risk items of Company Z implementation phase 
Table 22 Frequency table of risk items of Company Z 

Risk item Interviewee 

1 

Interviewee 

2 

Interviewee 

3 

Times 

cited 

Lack of user commitment to use the application x x  2 

Overselling of software product. Sales makes 

promises towards client that cannot be met (for 

example regarding software functionalities and 

use of new technology) 

 x x 2 

Multiple data sources on multiple sites require 

integration 

x x  2 

Project estimation not correctly done 

beforehand 

 x  1 

Lack of project documentation  x  1 

Lack of same procedures in the organization x   1 

No Service level agreements in place by 

organization 

x   1 

Lack of end user training and coaching x   1 

Design architecture requires drastic changes 

during implementation 

 x  1 

Capability of current enterprise technical 

infrastructure is not compatible with Company 

X. Technical infrastructure organization not 

ready for product. 

 x  1 

Frequent turnover within the project team 

(project manager etc.) 

 x  1 

lack of human resources for project  x  1 

Lack of adequate project transfer to new project 

manager 

 x  1 

Change of executive sponsor   x  1 

hard quantification of work to be done on the 

Business Intelligence part (built data 

warehouses, clean data etc.) and takes longer 

 x  1 
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than expected 

Lack of expertise of 3rd (implementation) parties  x  1 

Lack of expertise of customer regarding their 

own organization (both functional and 

technical)] 

 x  1 

Scope creep  x  1 

New technology   x 1 

Lack of support due Geographical location and 

time zone  

  x 1 

Customization of the standard software package   x 1 

Lack of acceptance test for Epsilon   x 1 

Lack of support due Geographical location and 

time zone  

  x 1 
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Appendix XIV Workshop results 

A. General info: 

Date: 

 Tuesday 29 September, 16:00 - 20:00 

Facilitator:  

 Theo-Marien van Rossum – Graduate intern, Company X 

Participants (Company experts): 

 Harald Kokelkoren – Director, ILIAS solutions (former Senior Project Manager, Company X) 

 Arnoud Roo – Scrum Master, Company X 

 Elbert Spijker – Senior Business Intelligence Consultant, Company X 

 Bas de Vos – Head of Operations&Engineering, Company X 
 

B. Workshop setup: 

The purpose of the workshop was to discuss the content of risk item list with regard to 

completeness, correctness and clarity and to discuss possible improvements 

The agenda was as follows: 

 16:00 Opening   (±10 min) 

 Introduction   (±20 min) 

 Rounds  

 18:00 Pizza dinner 

 Wrap-up   (±30 min) 

 20:00 End 

As preparation for the workshop, the attendees were asked to write up 5 risks or issues that they 

came across in their projects with Company X. Furthermore every attendee was already provided the 

risk item list via mail and asked to quickly read it through. This was done to already shape their 

attention towards the subject of the workshop. As can be seen in the agenda, two rounds were set 

up including different tasks for the participants. The first round was intended to discuss the risk item 

list with regard to risk recognition & correctness. The second round was intended to assign risk items 

to roles recognized in Epsilon and check on completeness of the risk item list.  

Results Round 1: Risk recognition & correctness 

For preparation of the workshop, the facilitator had printed each risk item of the risk item list on a 

separate post-it. Each workshop participant got an a3 stencil with post-its with the pre-printed risk 

items on it. The 106 risk items on post-its were divided over 4 participants. Then the following 

question was asked to the participants: 

Read the provided post-its and think of the following: 

1) Do you recognize the risk? 
2) If yes, keep the post-it with you 
3) If not, stick post-it in the trash can located on the board 
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After this individual task was completed, there was a group discussion of the post-its that were put in 

the trash can. A total of 17 risk items were removed. An overview of the left out risk items together 

with the reason why they should be left out according to the participants can be found in Table 23. 

Table 23 Risk items removed during workshop 

Risk item Comment by participants 

Team members lack motivation and/or commitment “Never happened in 
projects, we have well-
motivated team members” 

Conflict and non-cooperation between team members  

Lack of ‘‘people skills’’ in project leadership - 

Conflicts between user and/or user departments “I do not recognize this 
risk” 

Lack of coordination among departments - 

Overly-ambitious top managers - 

Lack of effective software management methodology  “Not applicable to Epsilon 
implementation projects” 

Large number of links to other systems required - 

Inadequate IT system maintainability “Because of Epsilon is 
designed no issue” 

Lack of same procedures/business process throughout the enterprise “Because of Epsilon no 
issue” 

No SLA's in place by organization “I have never seen this as a 
risk for implementing 
Epsilon” 

Scrum team not familiar with the task(s) being automated/ no domain 
knowledge 

- 

Extent of change - 

Evaluation of performance requirements “This is a vague risk item, 
rephrase or leave out.” 

Testing gives new requirements “Risk captured within 
Scrum methodology” 

Difficulty in defining the inputs and outputs of the system - 
 

Legal Software systems “This only occurred once in 
a project, but is not 
considered a risk for other 
projects” 

After the task was completed, it was asked by the workshop facilitator to consider the remaining risk 

items and check if the risks were correctly phrased. If this was not the case, they were asked to 

rephrase or correct the risk. The original risk statement and the corrected risk items are depicted in 

Table 24. 

Table 24 Risk items corrected during workshop 

Risk item Risk item (corrected) 

Ineffective communication (system) Ineffective communication system 

Structure and composition of the project Lack of structure and incorrect/incomplete 
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team composition of the project team 

Bad managerial conduct / Ineffective 
strategic thinking and planning 

Bad managerial conduct / Ineffective strategic thinking 
and planning by the customer 

Lack of general consensus on objectives Lack of general consensus on objectives within 
organization 

Cross technical training and exchange of 
knowledge between internal and external 
resources/groups 

No exchange of knowledge between internal and 
external resources/groups within a project team 

Wrong management/selection/control 
external parties (consultants, ERP vendors, 
subcontractors) 

Wrong management 3rd parties (consultants, ERP 
vendors, subcontractors) 

Ineffective communications with users Ineffective communication with users 

Organization undergoing restructuring 
during the project 

Organization undergoing changes in general during the 
project 

Applications are not built in line with IT 
architecture 

Applications are not built in line with IT architecture of 
the customer organization 

Failure to support cross-organization design Failure to support cross-organization design, inability 
to scale up a solution 

Quality of original programming Quality of programming in Epsilon 

Highly complex task being automated No domain knowledge 

Inexperienced clients or vendors Inexperienced clients or partners 

The degree of required changes Number of required changes that occur through the 
project 

C. Results Round 2: Risk completeness & risk assigning to roles   

After the risk were identified and corrected, first the 5 risk items that the company experts had 

written down for their homework were discussed. From the 20 risk items that were written down as 

homework by the company experts, 16 were new and added to the risk item list. The added risk 

items are depicted in Table 25.  

Table 25 Added risk items by the company experts during workshop 

Risk item 

Scope within sprint, scope creep/unclear scope within sprint 

Lack of support/no response back office 

Lack of quality resources in the Company X delivery team 

Lack of uniform and clear implementation guidelines 

Unrealistic guidelines and customer expectations given throughout the sales process 

Effects of project not made explicit 

Clients request 'undeveloped' features not available in software 

IT policy of customer does not comply to technical requirements as required by Company X 

Lack of commitment of product owner 

Roles and responsibilities within implementation: 
1) Lack of awareness 
2) Not clear 

Lack of project management 
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Lack of sufficient training of implementation team member (3rd party & Company X) 

Customer is unable or unwilling to participate in project 

Availability of source data because of privacy 

Requirements quality (one requirement impacts the other) 

Building features that do not fit the vision of the organization 

After adding the risk items from the homework, a comprehensive description on A4 of the 

implementation roles of Epsilon was provided by the facilitator. The roles that were described were 

that of Scrum Master, Product Owner, Modeler, Installation Expert, Design architect, Business 

consultant and project manager. All participants agreed that they recognize the role and they did not 

have any further questions.  

Then it was time to assign the post-its with risk items to roles. The facilitator had hung up 7 A1 

posters. Each poster represented a role as recognized by Epsilon in the implementation phase. Every 

participant was asked to take their post-its and assign (by sticking it in the column of the role) the 

risks to a specific role. They were asked to read the risk out loud and give an argument on why this 

risk belongs to that particular role. The other participants were asked to remember and write down 

risk items were they did not agree on, so it could be discussed later. The participants mostly agreed 

on the assigning of risk items, but there seemed to be a role missing regarding the overall view on 

projects in general. For example, for the risk items ‘implementation team member lacks skills or 

knowledge’ and ‘project manager is put on another project’ the project manager is not able to 

provide a proper risk response in his role. Therefore it was recommended by the participants to add 

the role of ‘Delivery Manager’. The delivery manager is responsible for the implementation 

methodology, for the composition of the team and the quality of the team members. This advice was 

followed by the researcher and the role of ‘Delivery Manager’ was added to the framework.  

D. Additional remarks 

The participants proposed to combine some risk items based on their description. This advice was 

followed by the researcher. A total of 19 risk items were combined, removing 11 risk items in total. 

The combining of risk items is depicted in Table 26. 

Table 26 Risk items combined during workshop 

 Risk item Remark 

1 Lack of effective project management method - 

2 Ineffective project management techniques Same as 2 

3 Project progress not monitored closely enough 
regarding: 
1) Time 
2) Budget 

 

4 Poor budgetary control Combined with 3 

5 Lack of appropriate experience of the user 
representatives 

 

6 Low key user involvement/ lack of user 
participation 

Combined with 5 

7 Fail to get user support Combined with 5 

8 Lack of stakeholders’ involvement & 
commitment 
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9 Change/lack of executive sponsor within 
organization 

Combined with 11 

10 Lack of support and commitment of top-tier 
managers/Low top management involvement 
in organization 

Combined with 11 

11 Lack of top/senior management commitment 
towards project 

Combined with 11 

12 Lack of architectural design before and during 
project execution 

 

13 Design architecture not defined beforehand 
and maintained 

Same as 12 

14 Lack of understanding of users regarding: 
1) System comprehension  
2) System capabilities and limitations 
3) Unfamiliarity with system 
4) New technology 

- 

15 Project involved uses new technology Combined in 14 

16 Inadequate or inefficient change management  

17 Changing structure/processes/ tasks of the 
adopting organization 

Is exactly change management, so combined 
under 16 

18 Inadequate estimation of required resources  

19 Inadequate estimation of required resources 
and size of project 

Combined with 18 

Additionally, some other remarks were given by the experts for further improvement of the risk 

items or for the risk framework that can be used in the future: 

- One of the participants proposed to change the role of Business Consultant to that of 
Performance Engineer 

- Another remark made by one of the participants is that some roles have many risk items (like 
the project manager), but the Modeler has only 4. It was proposed to think of more risk 
items in the role of Modeler. In line with this, every role can then use a check list and use it 
as a sort of "Mantra" 

- It was proposed to combine the role of project manager and that of a scrum master. A notice 
was made by the facilitator however that these roles are very different in the sense that a 
scrum master is a part of the implementation team and the project manager is someone with 
more authority and is placed ‘above’ the implementation team. 

- The Head of Operations&Engineering proposed to make a top 10 of risk items/ risk responses 
of the risk item list to make a strategic plan to improve the Company X organization 
 

E. Conclusion 

The workshop started with 106 risk items that were derived after step 3 from the design process.  

During the workshop 17 risk items were removed, 16 risk items were added and 11 risk items were 

combined. A total of 94 risk items were assigned to roles. In the end, 94 risk items were left and 

assigned to roles.  These risk items were assigned as follows to the roles: Project Manager (22), 

Product Owner (16), Design architect (7), Business Consultant (12), Scrum Master (8), Modeler (4), 

Installation Expert (4) and Delivery Manager (21). Having completed the assigning of risk items to 

roles, the risk framework can be build up. 
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Appendix XV Coding of framework with socio-technical model 
Table 27 Preliminary validation coding with the socio-technical model (Lyytinen et al., 1998) 

Risk 
item 
ID 

Risk item description Lyytinen 
et al. 
(1998) 

Risk 
response 
ID 

Proposed risk response Lyytinen 
et al. 
(1998) 

1.1 Lack of structure and incorrect/incomplete composition of the 
project team 

A-S 1.1.1 Realign project structure with steer group 
and make team capability issue part of 
project (training) 

A-S 

1.1.2 Change project scope in alignment with 
team resources 

Ta-A 

1.1.3 Hard sign off with project owner and 
delivery parties on availability resources 
before project start 

Ta-A 

1.2 Frequent turnover within the project team A-S 1.2.1 Decouple resource dependency on the long 
term by making sprint content packages 
small and finishable (tested & accepted) 
within short cycles 

Ta-A 

1.2.2 Create ownership by a establishing a CC 
build up so that other are responsible as 
well 

A-S 

1.3 Switch between roles and responsibilities during project S 1.3.1 Hard sign off for roles & responsibilities 
matrix before project start (Including 
escalation paths within project if something 
goes wrong) 

S 

1.3.2 Joint explicit trade off with customer and 
delivery partners at start and during project 
execution as part of the project execution 
review 

S 

1.4 Lack of sufficient training of implementation team member (3rd 
party & Company X) 

A-S 1.4.1 Realign project structure with steer group 
and make team capability issue part of 
project (training) 

A-S 
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Risk 
item 
ID 

Risk item description Lyytinen 
et al. 
(1998) 

Risk 
response 
ID 

Proposed risk response Lyytinen 
et al. 
(1998) 

1.5 Roles and responsibilities within implementation: 
1) Lack of awareness 
2) Not clear 

S 1.5.1 Hard sign off for roles & responsibilities 
matrix before project start. Explain 
expectations before you start 

S 

1.5.2 Coach team members (performance 
engineer role--> not only coach the 
organization, but the C as well) 

A 

1.6 Poor establishment of standard process/procedures /methodology 
at implementation team 

S 1.6.1 Train Company X and partners on how to 
conduct this. Modelling training is only 
capturing 60% of the implementation "way 
of working' , the other 40% needs to be 
trained as well as A) "project 
implementation approach and it's 
instruments [20%] B) Personal project & 
consulting skills [20%] 

S 

1.6.2 Start internal Company X "campfire' 
sessions where attendants can address 
failures and successes freely and having the 
opportunity to internalize this feedback and 
experience reflections  

A 

1.7 Continuing stream of requirement changes Ta 1.7.1 Establish a change board committee who 
will determine the required deliverables for 
the project (milestone). An agreed change 
will have impact (time and/or budget) and 
client needs to give their approval for the 
project impact 

Ta 

1.8 Backlog (or action list) version conflict Ta 1.8.1 Assign one team member for updating the 
backlog (could be project manager himself), 
the rest of the team request changes for the 
backlog but this team member is 
responsible for the backlog 

Ta 
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Risk 
item 
ID 

Risk item description Lyytinen 
et al. 
(1998) 

Risk 
response 
ID 

Proposed risk response Lyytinen 
et al. 
(1998) 

1.9 Number of required changes that occur through the project Ta 1.9.1 Establish development phases in which a set 
of the number of required changes will be 
dealt with per phase (scrum). Client will 
determine the priority 

Ta 

1.10 Changing scope / Scope creep Ta 1.10.1 Escalate to project board (incl. account 
manager & client ‘project owner’) 

Ta 

1.11 Unclear scope Ta 1.11.1 Plan session with client to get requirements 
clear. Determine the scope. Provide clear 
communication what is IN and what is OUT 
of scope. Get a written agreement from the 
client on the defined scope 

Ta 

1.12 Lack of change control Ta 1.12.1 Establish project progress meetings to 
review action list (running phase), and 
discuss impact of change requests 
(acceptable or escalate to project board) 

Ta 

1.13 Lack of project management S 1.13.1 Clearly establish project management 
process. Create room for project manager 
to be able to manage the project. If the 
project manager keeps being booked to 
support multiple roles within the project(s), 
escalate to project board 

S 

1.14 Lack of agreement on project goals A-S 1.14.1 Organize session with project team and 
client to (re)discuss project goals 

A 

1.15 Project progress not monitored closely enough regarding: 
1) Time 
2) Budget 

S 1.15.1 Setup weekly / monthly (depending on 
project requirements) update reporting. 
Internal review sessions based on reporting 
outcomes. 

S 

1.16 The stability of project objectives and scopes Ta 1.16.1 Define the objectives and scope in the 
beginning of the project and define 
milestones 

Ta-S 
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Risk 
item 
ID 

Risk item description Lyytinen 
et al. 
(1998) 

Risk 
response 
ID 

Proposed risk response Lyytinen 
et al. 
(1998) 

1.16.2 Ensure commitment from the client   A 

1.17 Poor project planning/Unrealistic schedule A-S 1.17.1 Using project is execution templates with 
proven estimates of project activities 

S 

1.17.2 Short cycles of project sprints with 
prioritized workloads and backlog lists 
aligned in a project progress plan and 
review… continuously adapting original plan 

S 

1.18 Project milestones not clearly defined Ta-A 1.18.1 Get new sign off for newly defined project 
milestones 

Ta 

1.18.2 No project start without clear sign off of 
project milestone definitions addressed in 
project plan 

Ta 

1.19 Lack of adequate project transfer to new project manager A-S 1.19.1 Project transfer is only applicable between 
sprints and freeze periods (@closure/ test & 
acceptance of End to End deliverables) 

S 

1.20 Inadequate or failure to redesign business processes Ta-A 1.20.1 Redesign of business processes is a 
customer responsibility. Never a project 
responsibility. Similar with Academy/school: 
it is responsible for creating a learning 
environment that maximizes learning. Yet 
the student is the actor responsible for 
learning. Similar with redesign of processes 

S 
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Risk 
item 
ID 

Risk item description Lyytinen 
et al. 
(1998) 

Risk 
response 
ID 

Proposed risk response Lyytinen 
et al. 
(1998) 

1.21 Short/null/poor/documentation regarding the project S 1.21.1 Make project documentation part of the 
project milestones/deliverables. 
Make documentation part of the Test & 
acceptance phase after the each sprint and 
must be authorized by product owner& 
scrum master 
At least ensure available documentation of:  
1. UML model design (for example by using 
DIA)  
2. Business model configured in conformity 
with agreed model conventions  
3. Prioritized user story doc with sprint item 
list 

S 

1.22 Lack of commitment of product owner A-S 1.22.1 Organize sessions with product owners to 
incorporate their input in the product. This 
to give them more product ownership 

A-S 

2.1 Customer has change in organizational management during the 
project 

S 2.1.1 If change is on the client side and nothing 
can be done about it anymore (presuming 
efforts have exhausted to prevent this) brief 
the new project manager on goals, 
methodology, status, issues, risks and set up 
governance for reporting and 
communication 

A-S 

2.2 Instability of corporate objectives of the customer S 2.2.1 Make this explicit including the effect for 
the project. Facilitate to capture corporate 
goals, get them accepted at the right levels 
and communicate them to all stakeholders 
involved. Or in case of Company X 
specifically facilitate this by means of using 
the BizMap to provide guidance 

A-S 
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Risk 
item 
ID 

Risk item description Lyytinen 
et al. 
(1998) 

Risk 
response 
ID 

Proposed risk response Lyytinen 
et al. 
(1998) 

2.3 Bad managerial conduct / Ineffective strategic thinking and planning 
by the customer 

S 2.3.1  Upfront contracting, explicitly make senior 
client responsible 

A-S 

2.4 Lack of general consensus on objectives within organization A-S 2.4.1  Upfront contracting, explicitly make senior 
client responsible 

A-S 

2.5 Lack of stakeholders involvement & commitment: 
1) Executive sponsor 
2) Top/Senior management 

A-S 2.5.1  Upfront contracting, explicitly make senior 
client responsible 

A-S 

2.6 No commitment of IT department organization/ IT does not 
cooperate 

A-S 2.6.1  Upfront contracting, explicitly make senior 
client responsible 

A-S 

2.7 Organization undergoing changes in general during the project S 2.7.1  Upfront contracting, explicitly make senior 
client responsible 

A-S 

2.8 Availability of source data because of privacy issues T-S 2.8.1  Upfront contracting, explicitly make senior 
client responsible 

A-S 

2.9 Customer is unable or unwilling to participate in project A-S 2.9.1  Upfront contracting, explicitly make senior 
client responsible 

A-S 

2.10 Inadequate requirements prioritization Ta 2.10.1  Implement standard project management 
approach and enforce execution 

S 

2.11 Requirements quality (one requirement impacts the other) Ta 2.11.1  Implement quality awareness and make 
design architecture more explicit 

S 

2.12 Building features that do not fit the vision of the organization Ta 2.12.1  Implement standard project management 
approach and enforce execution 

S 

2.13 Incorrect requirements Ta 2.13.1  Implement standard project management 
approach and enforce execution 

S 

2.14 User representatives: 
1) Lack of participation 
2) Lack involvement 
3) Lack experience 
4) Do not provide support 

A 2.14.1  Upfront contracting, explicitly make senior 
client responsible 

A-S 

2.15 Insufficient level of data quality in legacy systems of customer T 2.15.1  Ensure upfront contracting, explicitly make 
senior client responsible 

A-S 
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Risk 
item 
ID 

Risk item description Lyytinen 
et al. 
(1998) 

Risk 
response 
ID 

Proposed risk response Lyytinen 
et al. 
(1998) 

2.16 No subject matter expert available A 2.16.1  Upfront contracting, explicitly make senior 
client responsible 

A-S 

3.1 No proper defined name convention(s) T-A 3.1.1 Mitigate; Create a naming convention 
document that will describe the proper 
naming of Namespaces, Cubes, tables, 
columns, calculations, indicator names. Do 
an automated check on the description field 
for certain objects (cube, indicator, fact, 
dimension)  to identify missing descriptive 
information 

T-S 

3.2 Applications are not built in line with IT architecture of the customer 
organization 

T-S 3.2.1 Mitigate, as early as the project start we 
should arrange a meeting with the local IT 
infrastructure responsible party and discuss 
the concept of our application, the needs of 
our solution and the rules and regulations of 
the customer environment. This should 
conclude in a score of the DA giving insight 
on the “match”. If there is no match the 
project should be delayed, until an 
acceptable compromise is reached. If there 
is a semi-match it should be a constant 
point of attention for both DA as PM. 

T-S 

3.3 Lack of architectural design before and during project execution T-S 3.3.1  Avoid; create a document/framework that 
describes the abstract and detailed 
infrastructure of the model. Each addition 
to the central framework should be 
evaluated in a process that has several 
checks to check: match, scope and effort to 
create. If one of the additions seem to be to 
big then escalate too PM 

T-S 
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Risk 
item 
ID 

Risk item description Lyytinen 
et al. 
(1998) 

Risk 
response 
ID 

Proposed risk response Lyytinen 
et al. 
(1998) 

3.4 Complex architecture and high number of implementation modules T-S 3.4.1  Avoid; create a document/framework that 
describes the abstract and detailed 
infrastructure of the model. Each addition 
to the central framework should be 
evaluated in a process that has several 
checks to check: match with existing, scope 
and effort to create. If one of the additions 
seem to be to big then escalate too PM 

T-S 

3.5 Drastic architecture change during implementation T-S 3.5.1 Accept it, although this should be avoided 
this can happen in a project, we should 
emphasize the early involvement of an 
architect even in the sales process to 
mitigate this in the pre-project stage, but 
once it should be a constant point for the 
DA to check for drastic changes, and notify 
the PM when things get too much out of 
scope 

S 

3.6 Failure to support cross-organization design, inability to scale up a 
solution 

T-S 3.6.1 Accept it, there is no way to avoid it at the 
start but should be constantly monitored in 
the design document. This should be one of 
the top priorities of the design architect 

S 

3.7 High level of technical complexity T 3.7.1 Avoid; create a document/framework that 
describes the abstract and detailed 
infrastructure of the model. Each addition 
to the central framework should be 
evaluated in a process that has several 
checks to check: match, scope and effort to 
create. If one of the additions seem to be to 
big then escalate too PM 

S 

4.1 Acceptance of product by organization A-S 4.1.1 Sign product of on all levels of the S 
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Risk 
item 
ID 

Risk item description Lyytinen 
et al. 
(1998) 

Risk 
response 
ID 

Proposed risk response Lyytinen 
et al. 
(1998) 

organization 

4.2 Lack of understanding of users regarding: 
1) System comprehension  
2) System capabilities and limitations 
3) Unfamiliarity with system 
4) New technology 

A-T 4.2.1 Train/inform/ involve users already in the 
development process  

A 

4.3 Failure to manage end user expectations A 4.3.1 Involve end users and explain why things 
can or why they cannot. Use decision 
channels  

S 

4.4 Clients request 'undeveloped' features not available in standard 
software 

T 4.4.1 Implement request for change process S 

4.5 Inadequate or inefficient change management S 4.5.1 Develop own change management method S 

4.5.2 Hire project manager with experience and 
implementation skills 

A 

4.6 Effects of project not made explicit S 4.6.1 Sketch the positive effects of the project by 
properly defining clear deliverables 

S 

4.7 Undefined project success criteria S 4.7.1 Emphasize project success criteria at the 
start phase of your project 

S 

4.8 Resistance/lack of commitment/negative attitudes of users towards 
project 

A 4.8.1 Convince, ask, listen, pay attention and 
manage 

A 

4.9 Ineffective communication with users S 4.9.1 Include intermediate checks if everything is 
clear and provide the opportunity for the 
users to ask questions if something is not 
clear 

A-S 

4.10 Providing sufficient training to end users A 4.10.1 Arrange to end users and request end users 
if more training is required 

A 

4.11 No documentation for user support S 4.11.1 Only create budget for documentation if 
useful for the user 

S 

4.12 Lack of domain knowledge A 4.12.1 Request HR management to employ people 
in the markets you are active 

A-S 
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Risk 
item 
ID 

Risk item description Lyytinen 
et al. 
(1998) 

Risk 
response 
ID 

Proposed risk response Lyytinen 
et al. 
(1998) 

5.1 No exchange of knowledge between internal and external 
resources/groups within a project team 

S 5.1.1 Facilitate workshop days. Use the same 
knowledge base like a common wiki 

T 

5.2 Failure to mix internal and external expertise effectively S 5.2.1  Facilitate workshop days. Assign mixed 
teams to specific tasks 

Ta-A 

5.3 Sprawl of features built which are not required by product owner Ta-A 5.3.1 Include everything that is built in the sprint. 
Do not accept off sprint changes. By 
including it in sprints it needs to be on the 
sprint backlog which the product owner can 
check at every moment of the day 

S 

5.4 Scope within sprint: 
1) Scope creep 
2) Unclear scope 

Ta 5.4.1 Do not allow adding extra product backlog 
items on the sprint. By keeping the sprints 
small enough (2 to 3 weeks) important new 
bug’s or features can be fixed in the next 
sprint without problems 

Ta 

5.5 Miscommunications or misunderstanding of the requirements Ta-S 5.5.1 Let the requirements written by person A be 
reviewed by person B. When person B 
thinks to know what person A means let 
person A ask person B some questions to 
check if person B really knows the meaning 
of the requirements 

T-A 

5.6 Status of requirements not clear during implementation Ta-S 5.6.1 Use a scrum or Kanban board T-A 

5.7 Developing wrong functions and wrong user interface Ta 5.7.1 Use screen mock-ups while creating the 
functional design. Let them be reviewed by 
experts in the field 

T-A 
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Risk 
item 
ID 

Risk item description Lyytinen 
et al. 
(1998) 

Risk 
response 
ID 

Proposed risk response Lyytinen 
et al. 
(1998) 

5.8 Incomplete solution testing T-S 5.8.1 Starts by writing good requirements and 
functional designs, let these documents be 
reviewed by experts in the field. Based on 
these specs a tester has to write its test 
script while the programmers are 
implementing the code. These test specs 
needs to be reviewed by the requirements 
analysts and functional designers. When the 
programmers are done with a Product 
Backlog Item the tester can start executing 
his reviewed test script. Also important to 
do an test impact analysis to determine 
which parts of the software needs to be 
regression tested 

Ta-A 

6.1 Hard quantification of work to be done on the BI and Execution part: 
1) Activity takes longer than expected 
2) Costs more than expected 

T-S 6.1.1 Manage scope and expectations properly. 
Do not allow any unbudgeted work to pass 
through 
1. Strong PM skills needed. Activities taking 
longer will not increase timelines 
immediately 
2. Keep short lines with client to discuss 
additional cost and receive approval 
beforehand 

Ta-A 

6.2 Lack of expertise of modeler to translate both functional and 
technical requirements from strategy to operations (end to end) 

A-S 6.2.1 The modeler should be provided coaching 
and guidance on the first cycles he has. The 
coach will have frequent contact with the 
modeler and discuss requirements and 
approach taken by modeler to translate 
these 

A 
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Risk 
item 
ID 

Risk item description Lyytinen 
et al. 
(1998) 

Risk 
response 
ID 

Proposed risk response Lyytinen 
et al. 
(1998) 

6.3 Inadequate legacy system management/failure to link legacy systems A-T 6.3.1 Legacy systems cannot be altered to 
facilitate any type of integration. Proper 
research should be done on the capabilities 
of integrating legacy systems or how to 
extract data from these. Failure in 
identifying bottlenecks early will result in 
failure down the road 

T 

6.4 Multiple data sources on multiple sites require integration T 6.4.1 To mitigate risks the architect should have 
frequent meetings with the client and 
owners of identified sources 
The architect should design a generic 
solution where all sources can easily be 
integrated into base layer 

T-A 

7.1 Incorrect/unclear/unidentified system requirements Ta-S 7.1.1 Create budget for better documentation 
and communication of requirements 
towards the customer 

S 

7.2 Suitable hardware and software for installation of Company X T 7.2.1 Set up software/hardware list for 
installation of Company X 

S 

7.3 Capability of current IT infrastructure is not compatible with 
Company X/ technical requirements not met 

T 7.3.1 Create budget for better documentation 
and communication of requirements 
towards the customer 

S 

7.4 IT policy of customer does not comply to technical requirements as 
required by Company X 

T 7.4.1 Implement procedure to so that someone of 
delivery can check the proposal before the 
sales proposal is issued to the client 

S 

8.1 Lack of quality resources in the Company X delivery team A 8.1.1 Capture knowledge and provide it in a 
tangible manner (like a wiki) 

T-S 

8.1.2 Eliminate implementation complexities as 
much as possible out of the technology 

Ta-T 

8.1.3 Build a structure of expertise levels where 
real expert work is as limited as possible 

A-S 
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Risk 
item 
ID 

Risk item description Lyytinen 
et al. 
(1998) 

Risk 
response 
ID 

Proposed risk response Lyytinen 
et al. 
(1998) 

8.1.4 Hire capable people and have an effective 
training program with project and periodic 
evaluations 

A-S 

8.2 Inexperienced project manager A 8.2.1 Provide strong guidance to bring the project 
manager to a higher level 

A 

8.2.2 Replace the project manager A 

8.3 Team members lack of: 
1) Skills 
2) Knowledge 
3) Experience required 

A 8.3.1 Better assignment process: In case of 
limited pool of resources create a right mix 
of experienced and inexperienced people on 
a project and focus on performance 
assessments, coaching, support and 
evaluate the resulting learning curve 

A 

8.4 Lack of individual experts with both business and technology 
knowledge 

A 8.4.1 Create the right mix of people, trigger 
people to share experience with each other 

A 

8.4.2 Create a second layer of experts through 
partnering (although this requires scalability 
which is based on thorough adaptation of 
implementation methodology and training 
programs) 

A 

8.5 Change in Project Manager throughout the project A 8.5.1 Establish a clear handover protocol as part 
of the project methodology and select a 
consultant from the team that will become 
the project manager or that will support the 
new project manager 

A-S 

8.6 Resources shift away from the project because of changes in 
organizational priorities 

A-S 8.6.1 Assess validity of the project, escalate and 
communicate impact on project. Get sign off 
that customer accepts the consequences 
(which can be monetary and quality related)  

S 

8.7 Inadequate estimation of required resources and size of project S 8.7.1 Implement procedure to so that someone of 
delivery can check the proposal before the 

S 
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Risk 
item 
ID 

Risk item description Lyytinen 
et al. 
(1998) 

Risk 
response 
ID 

Proposed risk response Lyytinen 
et al. 
(1998) 

sales proposal is issued 

8.8 Insufficient/inappropriate staffing S 8.8.1 Just acknowledging seems feasible S 

8.9 Overselling of software product. Sales makes promises towards 
client that the implementation team cannot achieve 

A 8.9.1 Implement procedure to so that someone of 
delivery can check the proposal before the 
sales proposal is issued 

S 

8.10 Unrealistic guidelines and customer expectations given throughout 
the sales process 

A-S 8.10.1 Involve the delivery department during 
project initiation phase 

S 

8.10.2 Make (pre)sales more accountable S 

8.11 Lack of support/no response back office S 8.11.1 Assess the reason of non-response, 
eliminate that reason. If not possible, 
escalate and let leadership accept the 
consequences 

S 

8.12 Ineffective communication system S 8.12.1 Drive teamwork and awareness that 
communication and teamwork is essential 
for success 

A 

8.13 Lack of uniform and clear implementation guidelines S 8.13.1 Select a proven implementation 
methodology, train the staff on it and audit 

S-A 

8.14 Lack of effective project management method and techniques S 8.14.1 Select a proven implementation 
methodology, train the staff on it and audit 

S-A 

8.15 Lack of best practices regarding implementation S 8.15.1 Select a proven implementation 
methodology, train the staff on it and audit 
and capture knowledge & experiences from 
actual implementations by assigning a 
knowledge officer per project 

S-A 

8.15.2 Create a knowledge place accessible for all 
stakeholders like a wiki 

T 

8.16 No standard procedures for testing/ lack of proper tests T-S 8.16.1 Create budget to implement standard 
procedures 

S 

8.17 Inadequate test measurements because of: 
1) Lack of tools 

T 8.17.1 Create budget to implement standard 
procedures 

S 
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Risk 
item 
ID 

Risk item description Lyytinen 
et al. 
(1998) 

Risk 
response 
ID 

Proposed risk response Lyytinen 
et al. 
(1998) 

2) Inadequate technology 
3) Wrong simulation 
4) Wrong evaluation 

8.18 Quality of programming in Epsilon T 8.18.1 Have strong and responsive support system. 
Discuss issues with Chief Technology after 
raising them in support system. Chief 
Technology should implement programming 
quality system / methodology (including 
testing) and hire the right people 

S 

8.19 Wrong management 3rd parties (consultants, ERP vendors, 
subcontractors) 

A-S 8.19.1 Establish personal relationship with 3rd 
parties and prioritize assessing the value of 
your company for that partner  

A 

8.19.2 Focus on strategic relationships which starts 
by being able to identify which variables 
dictate strategic importance 

Ta 

8.20 Lack of expertise of 3rd (implementation) parties A-T 8.20.1 Involve third parties in implementations of 
your own organization, provide training and 
evaluate 

A-S 

8.21 Inexperienced clients or partners A 8.21.1 Guide & coach clients and partners by being 
explicit and share with them that they are 
inexperienced 

A 

8.21.2 Separately plan a project to educate these 
clients or partners 

A 
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Appendix XVI Categories for preliminary analysis 
Table 28 Categorical analysis adapted from Lyytinen et al. (1998)  

# Description type of analysis 

1 The definition of risk indicates the risk concept as explicitly defined in the approach 
2 The underlying risk metric indicates whether risk is defined by using single or multiple constructs 

together with the applied measurement scale. This sheds light on whether the approach uses 
higher level concepts to aggregate observed risky incidents into summarized information of the 
observed variations 

3 The risk behaviour type indicates whether the approach assumes a rational or a loss-aversive 
stance, i.e. whether the approach follows an economic or a behavioural concept of decision-
making 

4 The risk management rationale indicates which justifications are provided for the use of the 
approach and defines specific goals that managers should pursue 

5 The number of coverage of risk items indicates the number of risk items recognized in the 
approach. This can be interpreted as a coarse indicator of how fine grained the approach is in 
distinguishing alternative sources as risky incidents. The coverage (in terms of proportions) 
highlights the major focus of the approach and also how wide its scope is in terms of the socio-
technical components 

6 The focus of risk items indicates how strongly different model components are covered. By 
counting the’ number of items per component and their relative proportions we can determine 
how focused or balanced the risk identification patterns are 

7 The number and coverage of risk resolution techniques is a coarse indicator of how fine grained and 
rich the approach is in suggesting interventions. We take the number of items as indicating the 
level of detail, while the coverage ratio indicates the scope of the intervention patterns. Multiple 
usage, as opposed to single usage, indicates that the same risk resolution technique can be used to 
resolve problems associated with several risk items 

8 The focus of risk resolution techniques indicates how different model components are covered by 
risk resolution techniques. By counting the number of risk resolution techniques per component 
and analysing their relative proportion we can judge how focused or balanced the risk resolution 
patterns are 

9 The heuristics indicates how risk items and risk resolution techniques are related 
10 The application scope indicates when and under what circumstances the approach should be 

applied. Continuous approaches are used throughout the development process, while discrete 
approaches are applicable only in specific phases or contexts. This provides information about the 
conditions that must prevail in the management environment to effectively use the risk 
management approach 
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Appendix XVII Categorical analysis of four management models 
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Figure 15 Categorical analysis of four management models Lyytinen et al. (1998) 
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Appendix XVIII Preliminary validation with company expert 
For the practical validation of the design no formal methodology was used. Instead a company expert of 

Company X was asked about the usability of the design to the organization. This expert is of a senior level 

with 10 years of experience working for Company X. First a short introduction to the design was given to 

the company expert by explaining the two parts of the framework.  

The first impression of the interviewee was: 

- “I like how the risk identification part of the framework is built up. When I look at this part of the 

framework my attention is first drawn to the ‘role part’ in the middle. And then I see these are 

coupled with a sort of checklists of risks. I like that.” 

- “Perfect framework structure, first role and then a list of risk items. “ 

The answer on the question ‘Are you going to use this framework?’ was: 

- “I would definitely use the framework for both small and big projects. I would also use this 

framework in small projects when I am the only one that is doing the project. In small projects I 

would only write down the risks that are important and for big projects I will write down why or 

why not risk items are applicable to the project.” 

- “I can also see this as a sort of project quality control. Have I thought about all possible risks? But 

also, I can write down per risk, why or why not a risk is applicable to my project. So as a person I 

am accountable for my role.” 

- “I really like that you can translate the framework to hands-on tooling for risk management. You 

couple plan and action very well. You do not only think about the concept of what are risks, but 

you go further by translate it into action. And that is what counts in practice. You cannot only 

identify risks but you have to take action. How can we manage this risk? That is why I will use it.” 

- “What the framework also enables it gives it to our implementation partner and enforce it does 

risk management. This way we can control our implementation better.” 

- “I really think this framework is an important and valuable first step towards risk management. 

And I can see how this will lead to decreasing implementation costs and ensuring project are 

kept within their budgets”.  

The answer on the question: Is it maybe too much work to use the framework? 

- “When I give a list to a person. Even if he would have three roles in a project, then you have like 

30 risk items. That would not be too much in my opinion.” 

- “You already will make a top ten by going through the list and then say these are important, 

these are less important. That makes the list more manageable. I would not reduce the total list 

any further.”  

Recommendation of the interviewee was: 

- “I recommend to add a system or process behind the framework in how we can log all risks and 

manage each risk for a particular project like in a database or software system” 
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- “Who monitors that I have done all the risk management with this framework? I would 

recommend assigning a risk officer. I suggest that in our organization this task will be done by 

the delivery manager since he has an overview of all implementation projects at Company X.” 

- “To make the framework more user-friendly I would like to add dimensions. Color coding certain 

dimensions of risk could help a user to better go through the framework. Do not apply more 

colors than three otherwise it again will be ambiguous.” 

- “It looks much prettier than I saw in earlier phases of the design. I can really see that you can use 

this design to build up in a user interface. As a person you can then combine roles and then just 

click on the risk items that are applicable to the project and which are not. I would then also add 

the possibility to automatically let the user interface pop up a standard risk response as defined 

in the risk response plan.” 

- “The connection between risk framework and risk response plan seems logic. However, I think it 

is better to make a blue box of risk response next to the risk item in the framework. That 

enhances usability. “ 

 

 

 

 


