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Executive summary 

Project-oriented companies deal with a dynamic work environment, requesting efficient resource 

allocation among projects, and efficient project management. The activity of managing all projects is 

part of project portfolio management (PPM). Additionally, one of the key tasks of PPM is to align the 

individual projects to the overall business strategy (Kerzner, 2017). However, many companies are 

struggling with the management of their projects and how to steer projects based on facts instead of 

gut feeling to reach their business objectives (Mir & Pinnington, 2014; Martinsuo, 2013). Therefore, 

this research investigates project success measurement as a part of managing the project portfolio. 

This research is conducted within the empirical context of a fast-growing and project-oriented 

company operating in the technology intensive industries globally, called Company X. Company X 

wants to increase its productivity and achieve the business objectives defined by 2024. Therefore, 

projects should lead to more revenue and the company’s productivity should be increased. All projects 

within Company X should be managed as a cohesive entity in order to reach the set business 

objectives. However, some difficulties arise within the company. Currently, Company X does not have 

standard evaluation and success criteria for all projects. Project leaders, program managers, and 

senior management experience difficulties in obtaining an overview of the success of projects. 

Decisions regarding the projects are made based on gut-feeling and projects may not be steered 

towards success. Moreover, relatively unsuccessful projects are not identified, leading to insufficient 

capacity to meet the demand in the market. Therefore, there is a risk on an inefficient project 

portfolio, leading to missing business objectives such as an increased productivity. This problem led 

to the following research question:  

How can Company X measure and manage project success of different types of projects 

continuously during the project life cycle, in order to optimize the project portfolio? 

To answer the research question, four sub-questions are conducted. These sub-questions relate to the 

concepts within the main research question. The sub-questions are as follows: 1) What are the 

characteristics of different types of projects and the life cycle phases of these projects? 2) How to 

define and measure the success of projects universally? 3) What is project portfolio management and 

how could it beneficially be applied? 4) How should the defined measurements be utilized to 

efficiently manage the project portfolio? The first three sub-questions are answered from theoretical 

as well as empirical perspective. The last sub-question combines the academic and empirical findings 

to develop an artifact for project portfolio management.  

Theoretical analysis 

The pyramid of Kerzner (2017) is used as framework in this research. The pyramid visualizes three 

elements of the project strategy to measure and manage project success: project objectives, Critical 

Success Factors, and metrics (KPIs). This project strategy is linked to the overall business goals with 

the help of project portfolio management (PPM). Project metrics as well as critical success factors 

(CSFs) vary over the project life cycle and over time (Pinto & Prescott, 1988). There is no universal set 

of metrics and CSFs defined in literature. Therefore, a company-specific approach is specified. 

Additionally, in order to optimize the project portfolio, six methods for PPM defined in literature are: 

financial methods, scoring models, bubble diagrams and portfolio maps, business strategic methods, 

resource limits and capacity analysis, and real options. Cooper et al. (2001) studied that using a hybrid 

model differentiates the best versus the worst performing companies regarding PPM. These methods 

can be integrated in two ways; a gate dominate approach, or a portfolio review dominate approach. 
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The main difference between these approaches is the way how the projects within the portfolio are 

being evaluated.  

Methodology 

In this research Design Science Methodology (DSM) is applied. DSM links practice and science with the 

help of designing an artefact (Romme & Endenburg, 2006). Therefore, a theoretical and empirical 

analysis is executed. Academic best practices and takeaways were taken from the literature analysis, 

whilst the empirical analysis led to design requirements. The empirical and theoretical findings are 

combined in order to define the scope of the design and make decisions regarding the design 

possibilities. A first test and validation of the design is executed. At last theoretical implications and 

practical implications are discussed. 

Empirical analysis 

The projects within Company X are categorized based on their life cycle phase and the type of business 

model of the project. The identified CSFs and metrics are categorized into success clusters. Eleven 

success clusters are defined within the company: cost-benefits, team, client, quality, project 

objectives, planning, risks, strategic, alignment stakeholders, logistics, and others. The project 

objectives are defined per project regarding the QLTC framework (Quality, Logistics, Technology, and 

Costs).  

Design 

The scope of the design and the design decisions are based on the design requirements and academic 

best practices and takeaways. The choice has been made to design a hybrid PPM method that 

measures project success and optimizes the project portfolio. As Cooper et al. (2001b) stated, a hybrid 

method differentiates the best performing companies from the worst. Therefore, a hybrid method 

consisting of a scoring model, bubble diagram, and procedure is designed.  

Company X can measure and manage project success of different type of projects continuously during 

the life cycle phases by using a scoring model, two bubble diagrams and a procedure. Firstly, the 

scoring model includes all defined success clusters with the corresponding CSFs. By giving a score to 

all success clusters regarding one project, the chance on project success is calculated. Moreover, the 

greatest improvement opportunity is calculated in order to provide insight in possible improvements 

within the projects. The weight of each success cluster varies among the project types and life cycle 

phases and is automatically dedicated while calculating the chance of success. Secondly, the bubble 

diagram is used to visualize larger number of projects on program or organizational level. Two bubble 

diagrams allow the optimization of project portfolio management. Lastly, the procedure provides a 

guideline regarding the use of the methods and tasks that need to be performed in order to optimize 

the project portfolio. The procedure also provides a guideline about how PPM could be integrated 

within PT. In order to retain a dynamic project portfolio within PT, the PPM method will be integrated 

with help of the portfolio review dominate approach in which the entire portfolio is periodically 

reviewed.  

Conclusion and discussion 

The project portfolio of Company X is optimized by using the scoring model to score the success 

clusters per project. Moreover, interpretation of the bubble diagram allows to align the individual 

project strategy to the overall business goals. By making use of the procedure, the interpretation of 

the method and the tasks to optimize the project portfolio are clarified. 
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This research contributes to the literature and practice by providing a hybrid PPM method which 

allows to include different type of projects. Project success among the life cycle phases is identified 

from multiple perspectives and incorporated in the PPM method. Furthermore, the PPM method 

provides insight in future improvement opportunities of individual projects and creates insight of all 

projects on program and organizational level.  
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1. Introduction 

Internationally, companies develop a business strategy in order to direct and support the decision-

making processes of the entities within their company. A formal business strategy is defined to 

determine what a company aims to achieve and is a coherent model for all business units (Porter, 

1997). Determining the business strategy should be translated into operational actions within an 

organization on all levels to follow common goals (Porter, 1997). Therefore, implementing the 

business strategy on project level should be done.  

Projects are the heart of the implementation of organizational objectives (Pinto & Prescott, 1988). 

Project-oriented companies deal with a dynamic work environment since temporary work processes 

are used to deliver products or services to the customer. Employees are transferred from project to 

project, leading to the need for efficient resource allocation (Turner, Heumann & Keegan, 2008). A key 

managerial task is to dedicate resources across all these projects and manage the individual projects 

in line with the business objectives (Blichtfeldt & Eskerod, 2008). Management of all projects is part 

of project portfolio management (PPM) and it is a key managerial task to align the individual projects 

with the overall business strategy (Kerzner, 2017). However, in order to align individual projects to the 

overall business strategy, information about the ongoing projects is needed (Martinsuo & Lehtonen, 

2007). With information about ongoing projects, projects can be prioritized, steered into the right 

direction and stopped if needed.   

Regardless of the purpose of a project, the success of a project is strongly linked to the performance 

of the organization and its success on the long-term (Shenhar, Dvir, Levy & Maltz, 2001). Ensuring 

project success, as part of the value of the competitive position of a company, is an important 

performance measurement (Pillai, Joshi & Rao, 2002). However, in literature, the project success is 

still perceived in different ways (Shenhar et al., 2001). Hence it is important to define an appropriate 

measurement system to align the individual projects to the organizational objectives (Pillai, Joshi & 

Rao, 2002).  

Many companies are struggling with the management of their projects and how to steer these projects 

based on facts instead of gut feeling to reach their business objectives (Mir & Pinnington, 2014; 

Martinsuo, 2013). Therefore, this research investigates project success measurement as a part of 

managing the project portfolio. 

This research is conducted within an empirical context in which the abovementioned topics form a 

major difficulty. Therefore, the problem regarding this topic in the specific context is firstly further 

identified in this chapter. This research creates a solution design to solve the defined problem. In the 

second chapter an extensive theoretical research into the relevant topics in the academic literature is 

executed. The theoretical research that formed the basis for the methodology that is elaborated in 

the Chapter 3. Subsequently, the empirical research is executed, of which the results are elaborated 

in Chapter 4. In Chapter 5, the theoretical and empirical research identified design requirements and 

academic best practices are being discussed. The design is derived based on the collected data and 

analysis, elaborated in Chapter 6. With the design the problem can be solved based on academic and 

empirical findings. In the seventh and final chapter the research is being discussed and a conclusion is 

given.  

1.1. Company introduction 

Company X is a fast-growing privately-owned technology company. Company X is passionate about 

technology and extremely refined process control. The company, founded in the Netherlands in 1993, 
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is currently operating with 1300 full-time employees. Company X is globally present; the headquarters 

are based in the Netherlands, and other offices are situated in the USA, Germany, Israel, and China. 

The business model is focused on six technology categories, which are delivering in five different types 

of technology intensive industries. In Figure 1 the six technology categories and five industries are 

visualized. Based on the wide range of technologies and industries, the mission of Company X is 

creating meaningful technologies that make the world work. To pursue this mission, Company X 

invents, designs, manufactures and supports clients. Company X is aiming to grow sustainably and 

achieve the best possible solutions for their customers, while flexibility is part of the company’s 

culture. 

 

Figure 1 Company X technical and market areas 

Company X has a unique company culture that can be identified by its flat organizational structure.  

The organization strives to eliminate bureaucracy and hierarchical layers. Every employee carries their 

own responsibilities within the company, to obtain the company’s goal of minimal hierarchy. 

Therefore, despite the fast-growing organization, the management roles are limited.  

Since Company X has a flat organization and does not want to distinguish between different roles, a 

clear organogram in which each role is identified is not being used. However, the company structure 

could be visualized in the form of business units and programs. In Appendix 1, a visualization of the 

company’s structure is shown. Four business units are identified and visualized vertically: Operations, 

R&D, Sales, and Organization Support Group. The six technology categories, shown in Figure 1, are the 

programs that can be horizontally visualized as part of each business unit. This research is 

commissioned by the Organization Support Group. Specifically, this research is part of Business 

Control. However, stakeholders of all business units are involved in order to obtain comprehensive 

research that includes as many stakeholders’ interests as possible. 

Company context problem 

The company is currently carrying out above 250 projects, managed by more than thirty project 

leaders. These projects differ in three types of ways. Firstly, projects can be commissioned for internal 

or external clients. Secondly, projects can carry out either new product development or product 

maintenance activities. Lastly, all projects differ in complexity and revenue model. A new project will 
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be started for every accepted client-offer. One client may demand more than one product or solution; 

therefore, some clients give instructions for more than one project. Each project has one project 

leader and several project team members, which could be considered as cross-functional (different 

competences). At the same time, a project leader may lead several projects and team members can 

be part of multiple projects.  

Company X has currently categorized their projects by introducing six programs. Each program consists 

of projects with the same type of technology. Each program has a program manager, who makes 

important decisions regarding all projects within their program (program- width decisions). However, 

important decisions about prioritizing projects are made in collaboration with the management team, 

depending on the situation. 

Projects and programs are not divided based on the market segments. It could happen that projects 

regarding one market segment (e.g. automotive) are taking place over several programs, as different 

technologies are needed in one market. The programs are introduced recently, to structure and 

optimize the organization’s project portfolio. The project portfolio is related to the business 

objectives, since the strategy of each program should be in line with the overall business strategy. 

Company X has set two objectives to be achieved by 2024. The company wants to obtain an increased 

revenue per year and achieve an increased productivity per FTE. Therefore, the company should 

improve its performance to reach the productivity objective and increase its yearly revenue by 2024.  

1.2. Problem analysis 

To achieve the business objectives by 2024, projects should lead to more revenue and increase their 

productivity. In this subchapter, the business problem is further identified.  

According to Van Aken, Berends & Bij (2012) a business problem can be identified with the help of 

visualizing the cause-effect tree. In Figure 2 the problems and their interdependencies are visualized. 

Figure 2 is also visualized in Appendix 2 for better readability. The causes and their interdependencies 

that came into consideration are discussed in this subchapter. The problem analysis identified the 

problem statement on which this research is based. The cause-effect tree consists of contextual causes 

and internal causes. The contextual causes are relevant for this research but could not be changed. 

The internal causes however can be altered and are therefore within the scope of this research. 

Contextual causes 

Four external causes can be identified. As is stated, these causes cannot be changed by PT, they are 

however very relevant since they define the context of the problem. Firstly, the market conditions of 

Company X are challenging. Company X is growing fast; this is partly due to the increasing demand in 

the market. Currently, the high-tech market is emerging, and the demand for the solutions Company 

X offers is growing. Therefore, a high number of projects is requested, and Company X has difficulties 

in executing all requested projects with the current number of employees. Secondly, Company X 

experiences difficulties in hiring enough technical employees, since these are scarce in the current 

market (Mentink, 2019). These two factors of high demand in the market and limited human resources 

are leading to insufficient capacity to meet demand within the requested time. This makes increasing 

productivity an even more important business objective for PT.  

Thirdly, the culture of Company X can be defined as decentralized. There is no strong hierarchical 

structure, leading to responsibilities being spread across the organization. Decisions can often be 

made ad-hoc without many procedures and formalities. This culture is slowly changing with the 

introduction of more formalized procedures. This non-hierarchical aspect, that is at the core of the 
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culture within Company X has disadvantages and advantages. Due to fast decision-making, the 

company is agile and reacting fast on trends in the market or client requests. However, a disadvantage 

of this culture is the lack of formalities resulting in unstandardized project success and evaluation 

criteria.   

Fourthly, Company X acts on market demands that are in line with their business strategy. As a result 

of the different markets Company X is serving and the different technologies they are offering, 

different type of projects take place within PT. The differences between projects also contribute to 

unstandardized project success and evaluation criteria. Since these three causes are external factors 

that cannot be changed by this research, these causes are considered as the problem context.  

Internal causes 

The limited formalities and the different types of projects conducted within Company X contribute to 

a lack of standardized evaluation and success criteria for projects. Project leaders within Company X 

do not have a guideline to evaluate projects and its success. Moreover, the different types of projects 

make it hard to find a universal way of evaluating projects and compare the success of the different 

type of projects.  

Project leaders have insight in the costs and the planning of their projects; however, it is not 

specifically defined when a project is successful. Therefore, it is not clear when a project is considered 

as successful and how to steer the projects towards success. Moreover, an overview of project 

execution is missing due the lack of evaluation criteria. Project leaders know how their projects are 

progressing to a certain extent; however, the program managers and senior management are 

responsible and do not have this insight of all projects.  

The lack of project universal evaluation and undefined project success results in missing the 

opportunity to compare projects based on its success. The program managers and senior management 

experience difficulties with identifying relatively weak projects. Project decisions are based on gut 

feeling by both the higher management (program and senior) as by the project leaders, due to a lack 

of insight in project success of ongoing projects. Important decisions regarding the projects, such as 

allocation of human resources, prioritization, and balancing the portfolio, are all made based on gut-

feeling. Therefore, projects are not optimally steered towards success and steered into the right 

direction if problems occur.  

The external circumstances of the limited human resources available and high demand in the market 

contribute to insufficient capacity to meet the demand. Moreover, the relative unsuccessful projects 

are not identified, which leads to a continuation of weaker projects which have a low productivity and 

are not profitable. The insufficient capacity to meet the demand gives pressure on the daily 

management decisions and leads to short-term oriented actions instead of long-term oriented actions 

in line with the business goals. Thus, the insufficient capacity of Company X and the inadequate 

steering of projects towards success leads to an increased risk on an inefficient project portfolio. 

Additionally, the abundant demand requires an efficient project portfolio to optimize the productivity. 

The project portfolio cannot be managed efficiently in the current situation. In order to reach the 

productivity goal by 2024, Company X should increase the efficiency of the project portfolio.  
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Figure 2 Cause-Effect diagram 

1.3. Problem statement 

The project leaders, program managers, and the management team of Company X experience 

difficulties with having a continuous insight into the success of the project execution. The 

unstandardized success criteria contribute to a fuzzy definition of successful projects. Within the 

company, it is not clearly defined when a project is successful. There are no critical success indicators 

defined and projects are lacking an extensive evaluation. 

As resources are limited, Company X needs to make strategic decisions in order to manage the projects 

based on their success. However, due to the differences between projects, the culture of limited 

formalities, and the lack of standardized evaluation criteria, Company X has not been able to steer 

projects based on its success so far. Therefore, the following problem statement is defined:  

Company X experiences difficulties in measuring the success of projects universally during the 

project life cycle stages. Project success is not defined; therefore, Company X has insufficient 

information to distinguish relatively successful from unsuccessful projects. This is resulting in 

insufficient project portfolio management and the failure of achieving business objectives.  

The mentioned causes are leading to an insufficient productivity. Increasing the productivity is part of 

the business goals of 2024 of PT. Therefore, these causes are highly relevant to the company.  

1.3.1. Research questions 
The goal of this master thesis research is designing a solution that helps organizations measure project 

success during the different project life cycle phases in order to optimize the project portfolio. This 

research is conducted within Company X. Therefore, the following research question is defined:  

How can Company X measure and manage project success of different types of projects 

continuously during the project life cycle, in order to optimize the project portfolio? 

To answer the research question, four sub-questions are conducted. These sub-questions relate to the 

concepts within the main research question. The first sub-question aims to identify the characteristics 

of projects. Since ‘project’ is a concept that is often used in several contexts, differences in 

interpretation of this concept exist. This concept should therefore first be elaborated and differences 

between types of projects should be identified to prevent misinterpretation. The first sub-question 

aims to identify different types of project categorizations and the life cycle phases from an academic 

and an empirical perspective. Therefore, the following question is examined from both perspectives: 
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1. What are the characteristics of different types of projects and the life cycle phases of these 

projects? 

The second sub-question concerns the definition of project success. Project success is one of the core 

concepts in this research. This question aims to define project success of all projects universally within 

a company. Moreover, this question answers how this project success could be measured. Project 

success is analyzed from a theoretical perspective and identified within the empirical situation. The 

following question is composed: 

2. How to define and measure the success of projects universally? 

The third sub-question conducted, relates to project portfolio management. This sub-question aims 

to define project portfolio management and when it could beneficially be applied. This sub-question 

is first answered from a theoretical perspective and applied towards the empirical situation. The 

following question is composed in order to clarify these aspects: 

3. What is project portfolio management and how could it beneficially be applied?  

The last sub-question is related to the design of the research. The previous three questions form a 

basis for designing an artefact. This sub-question involves the design of a tool, that can be used to 

optimize the project portfolio. The academic findings and empirical findings are combined to develop 

an artifact that efficiently manages the project portfolio in the empirical context. Therefore, the 

following question is composed:  

4. How should the defined measurements be utilized to efficiently manage the project portfolio? 

After these four sub-questions, the main research question can be answered.  
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2. Theoretical analysis 

The literature study aims to clarify the concepts defined in the research question. The theoretical 

analysis answers the first three sub-questions from an academic perspective. First, a few relevant 

definitions are discussed based on the literature. Thereafter, the outline of the literature study is 

described, which is based on the pyramid of Kerzner (2017).  

The pyramid of Kerzner (2017) is chosen as theoretical framework in this research. The pyramid 

visualizes that portfolio management connects the project objectives with the business goals. The 

pyramid starts from a high-level business perspective with the business vision, mission, and goals. 

Followed by project portfolio management, which connects the business goals to the project 

objectives. Kerzner (2017) defines that a project strategy is developed based on the project’s 

objectives, CSFs, and metrics. The difficulty in the context of this research is how all projects could be 

executed aligned with the business goals. Kerzner (2017) states portfolio management as appropriate 

to align the projects towards the business strategy. In literature, also other theoretical frameworks 

were found that define how individual projects interact with the overall business goals (Milosevic & 

Srivannaboon, 2006; Hanisch & Wald, 2011). However, the framework of Kerzner (2017) was 

considered as most appropriate due to the simplicity and the coverage of only the relevant concepts 

in this research.  

In literature, there is still discussion about a universal explanation of a ‘project’. It should be general 

enough to include the wide variety of organizational activities that managers consider as project 

functions (Pinto & Slevin, 1988). However, it should be specific enough to include only the activities 

which are meaningfully described as project-oriented in the literature (Pinto & Slevin, 1988). Pinto 

and Slevin (1988) found the following definition by Steiner (1969) of a project, which is widely applied:  

“A project is an organization of people dedicated to a specific purpose or objective. Projects 

generally involve large, expensive, unique, or high risk undertakings which have to be 

completed by a certain date, for a certain amount of money, within some expected level of 

performance. At a minimum, all projects need to have well defined objectives and sufficient 

resources to carry out all the required tasks.” (Steiner, 1969, p. 498) 

A project can thus be defined if it is possessing the following four characteristics: 1) a specified time, 

2) predefined goals, 3) a series of complex or interrelated activities, and 4) a limited budget (Pinto & 

Slevin, 1988; Prabhakar, 2008).  

In the research question, the concept of ‘project success’ is used. This is a concept that is interpreted 

in many ways due to the varying perceptions and interests of different people (De Wit, 1988). Not 

defining project success can lead to disagreements about whether a project is successful or not 

(Baccarini, 1999). The perception of project success is often based on unspoken and personal indices 

(Rad, 2003). Therefore, there is a need to formalize project success and make subjective evaluations 

implicit (Rad, 2003). The fundamental aim of executing a project is that the project should support the 

business strategy (Kerzner, 2017). Moreover, Kerzner (2017) states that the chance on successful 

projects is greater if stakeholders of projects agree upon the project strategy. Thus, on a high-level, a 

project can be considered as successful if the project strategy is in line with the overall business 

objectives and agreed upon by all stakeholders. However, this is still an implicit explanation of project 

success. This research aims to determine how project success can be measured and managed to make 

the explanation more explicit.  

The term project strategy should be further elaborated to define project success. Kerzner (2017) 

argues that the project strategy is developed around project objectives, project critical success factors 
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(CSFs), and project metrics. This concept is visualized in a pyramid in which is shown how the project 

strategy is situated in an organization. As can be seen in Figure 3, the business vision, mission and 

goals are at the top of the pyramid. Further down the pyramid, the three elements of the project 

strategy are shown. To connect the project strategy with the business goals, portfolio management is 

used. Additional to the pyramid of Kerzner (2017), the project characteristics are added to Figure 3. 

These characteristics influence the three aspects of the project strategy since for every type of project, 

a different strategy could be defined and different metrics throughout the life cycle could be of 

importance.  

This literature study first identifies the project characteristics defined in literature. Thereafter, success 

of projects is defined in relation to the three aspects of the project strategy. The three concepts of the 

project strategy should be integrated in portfolio management of a company in order to meet the 

overall business goals. Therefore, to complete the literature study, project portfolio management is 

elaborated.  

 

Figure 3 Pyramid of Kerzner (2017) 

2.1. Project characteristics 

In this subchapter characteristics of projects are identified. The main research question refers to 

different types of projects and the life cycle phases. Therefore, project types and the life cycle phases 

are discussed in this subchapter. Defining the type of projects is relevant to this research since project 

success should be measured and managed among all type of projects universally. Therefore, it is 

important for this research to identify the different types of projects and be able to measure and 

manage projects correctly. Furthermore, defining the life cycle phases is relevant to this research. The 

research question refers to measuring and managing project success ‘continuously during the project 

life cycle’. The project life cycle consists of different phases. Within these phases other success 

measurements may be important (Pinto & Prescott, 1988); therefore, the stages of the project life 

cycle are defined based on literature.  The project types and the life cycle phases are further 

elaborated in the following paragraphs.  

Project types 
Many of the traditional project management literature tends to assume all projects are fundamentally 

similar (Shenhar & Dvir, 1996; Pinto & Covin, 1989). However, other studies have shown that great 

differences among projects exist (Pinto & Covin, 1989; Shenhar & Dvir, 1996; Yim et al., 2015). These 

studies use a variety of typologies to classify projects based on their differences. Additionally, the 
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studies suggest that every type of project should be managed with a specific approach and 

management style (Shenhar, 2001; Müller & Turner, 2007). Therefore, for this research it is important 

to identify the project types in order to manage projects based on their characteristics.  

Crawford et al. (2005) identified purposes within companies for categorizing projects. Their research 

indicated that a categorization may help an organization with strategic alignment, which includes 

executing the right projects in line with the organization’s strategy and capability. Moreover, the 

research of Crawford et al. (2005) indicates that identifying project categories may help by identifying 

project success measurements. Additionally, the management of an organization can use these 

classifications while managing projects since the project metrics are easier to interpret if the context 

of a project is considered.   

Many studies have conducted a framework to classify projects; however, none of these frameworks 

have become the standard practice (Dvir, Lipovetsky, Shenhar, & Tishler, 1998). In literature, projects 

are classified based on the context of the project, the type of client, the nature of the work (the level 

of innovation), and the level of importance to the company. As can be seen in Table 1, there are many 

characteristics on which projects can be distinguished. A research of Müller and Turner (2007) argued 

the features on which projects can be distinguished are without end. In Table 1, features found in 

literature are summarized.  

Table 1 Project categorizations literature review 

 

In their research toward project categorization Crawford et al. (2005) included the question whether 

project categorization systems should be specific or generic. This research identified that almost 80% 

of the companies indicated that a project categorization system should be at least organization 

specific. Additionally, 80% of the respondents indicated that an organizational specific project 

categorization system could also be based on a generic system in literature. Crawford et al. (2005) 
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concluded that structuring an organization’s projects portfolio into categories is an essential step in 

the management of project portfolio. These project categorizations in the context of portfolio 

management should be tailored to an organization specific context and strategy, but a generic 

framework from literature should be considered as input (Crawford et al., 2005). Therefore, further 

research to the company specific project types is done in the empirical analyses.  

To manage the project portfolio, differences between projects could lead to different interpretations 

of success. Therefore, it is important to first clearly define the type of projects within the 

organization’s context, before project measurements can be defined and interpreted. 

Life cycle 
The life cycle model is used to understand how projects vary from one point in time to the next. For 

managers, a project life cycle model brings a level of consistency (Kloppenborg, Tesch, & Manolis, 

2014). Moreover, it is argued that it may provide a communication vehicle, help managers by defining 

the project definition and conceptualize the work and budgetary requirements (Kloppenborg et al., 

2014; Pinto & Slevin, 1988). Additionally, life cycles are used to explain changes in strategic decision 

making (Pinto & Prescott, 1988). Managers need to steer projects during the different phases of the 

project. Defining the project life cycle is useful to this research since measuring project success might 

differ between the different life cycle phases of a project (Pinto & Prescott, 1988). Therefore, it is 

important the define phases and manage projects based on its success during each phase.  

A project life cycle could be defined specific for each project. However, most companies use a generic 

model of the life cycle stages within a project instead (Kloppenborg et al., 2014). Cooper, Edgett, & 

Kleinschmidt (2001a) define a life cycle applied in many new product projects, shown in Figure 4. This 

life cycle became popular as the Stage-Gate model for new product realization. It is a five-stage model 

with a gate between each stage. In each gate decisions are made. The project can continue to the next 

gate, the project can go back to previous stages or the project can be stopped (Cooper, 1990). 

However, while many studies have been conducted in project management, plentiful recent studies 

(Kloppenborg et al., 2014; Mir & Pinnington, 2014) still refer to the study of Pinto and Prescott (1988). 

Their literature review has been cited over 1500 times and the life cycle they propose is rather generic 

and simple. The project life cycle consists of four stages which are generic and therefore widely 

applicable. In Figure 5 the project life cycle defined by Pinto & Prescott (1988) is shown. The bell-

shaped graph above the life cycle phases indicate the level of organizational effort.  



11 
 

 

Figure 4 Stage gate model (Cooper et al., 2001a) 

 

 

Figure 5 Project life cycle, retrieved from Pinto & Prescott (1988) 

As can be seen in Figure 5, the first phase is the conceptualization phase. This is the initial project 

phase in which the preliminary goals and alternatives are defined, as well as the possible means 

needed to achieve the objectives (Pinto & Slevin, 1988). The second phase is the planning phase. This 

phase includes the formation of a more formalized set of plans to reach the defined goals. The third 

phase involves the execution of the project, which is the actual “work”. The last phase defined in the 

project life cycle of Pinto & Prescott (1988) is termination. In this phase the project is completed and 

the release of resources or transfer of the project to customer takes place.  

2.2. Measuring project success  

As explained in the introduction of this chapter, the pyramid of Kerzner (2017) is used as a framework 

in this literature study. In this sub-chapter, the three concepts of the project strategy are determined 

based on literature. The project strategy identifies how to measure and manage projects with help of 

three concepts. First, project success is shortly elaborated. Then the three concepts of the project 

strategy are defined.  
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Project success is a core concept of project management; however, its definition remains elusive 

(Baccarini, 1999). It is a concept that can be interpreted differently by all stakeholders involved (Mir 

& Pinnington, 2014). The problem is that undefined project success may lead to disagreements about 

whether a project is successful or not (Liu & Walker, 1998). Therefore, Baccarini (1999) states that 

criteria for measuring project success should be defined.  

De Wit (1988) distinguished project success and project management success. According to De Wit 

(1988) project success is defined as meeting the technical performance specification and achieving a 

high level of satisfaction concerning the project outcomes among the organization, project team and 

customers. Whereas project management success is defined as meeting the objectives of time, budget 

and quality/performance specifications (De Wit, 1988).  

Prabhakar (2008) did an extensive literature review regarding project success. In his article he 

describes that a project, to be successful, should focus on the purposes, objectives, and goals. 

Consequently, Prabhakar (2008) defined three steps that should be discussed to obtain a successful 

project strategy, which are in line with the pyramid of Kerzner (2017). First, critical success factors 

(CSFs) should be generated. This includes the question: what does it take to be successful? (Prabhakar, 

2008). Secondly, the CSFs should be refined into project objectives. In this step the objectives should 

be defined with respect to the CSFs. Thirdly, the measurement of performance should be identified. 

This are the project metrics and Key Performance Indicators (KPIs) regarding the pyramid of Kerzner 

(2017). The question to be answered in this last step is ‘how can be determined whether the project 

has been successful on this factor or not’. In this literature research, the three elements that are part 

of the project strategy are defined based on the sequence of Prabhakar (2008). Therefore, the CSFs 

are defined first, followed by the project objectives, and project metrics.  

2.2.1. Project Critical Success Factors 
The project management literature often refers to two components of project success: project success 

factors and project success criteria (Müller and Jugdev, 2012). Project success factors are the 

independent variables of a project which increase the likelihood of success. Project success criteria 

are the measurements used to judge on the project success; these are the dependent variables (Müller 

& Jugdev, 2012). Project success criteria in this research are defined as the project metrics, which are 

discussed later in this chapter.  

Prabhakar (2008) lists the CSFs of seven studies. The studies used in this literature review all date from 

before 1989, which could make them less relevant. However, one keynote can be determined from 

the research. The CSFs are classified into four groups which all have an impact on the project 

performance. CSFs could be related to 1) the project, 2) the project managers and team members, 3) 

the organization, and 4) the external environment. These four groups of CSFs give insight in the 

complexity of project success. The traditional view on project success includes meeting the objectives 

of project budget, schedule, and achieving an acceptable level of performance (Dvir et al., 1998). 

Based on the results of Prabhakar (2008) this view on project success is considered as too simplistic. 

Therefore, the study of Prabhakar (2008) may give a more comprehensive insight in the CSFs of 

projects.  

The most cited study regarding project success factors is the study of Pinto & Prescott (1988). The 

developed CSFs are based on field research and are considered as the ten CSFs leading to project 

success. In their research they define a project as a dynamic and changing process, in which confusion 

regarding the assessment of CSFs is often the case. Therefore, Pinto & Prescott (1988) developed a 

model in which the CSFs are placed in the project life cycle phases. They argue that different factors 

may be more important to project success at different times. In Table 2, the ten success factors defined 
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by Pinto & Prescott (1988) are placed in the four life cycle phases, as the results of their research 

shows. The CSF in the first row are the CSFs with the highest adjusted R2 and are therefore considered 

as most important in that specific life cycle phase.  

Table 2 Project life cycle with corresponding CSFs (Pinto & Prescott, 1988) 

 

Mir & Pinnington (2014) argue that it is unlikely that a universal set of CSFs will be agreed up-on in 

literature. Projects differ in size, uniqueness and complexity, and success is interpreted differently per 

industry. Therefore, a multi-dimensional framework for assessing project success should be defined. 

Mir & Pinnington (2014) combined the study of Shenhar et al. (2001) with the research of Stefanovic 

(2007). With help of questionnaires they validated the framework and came to four CSFs over time, 

seen in Table 3. 

Table 3 CSFs over time (Mir & Pinnington, 2014) 

 

These four CSFs receive more priority at different times in the life cycle phases (Shenhar et al., 2001). 

Project efficiency could be considered as more important to project success on the very short term. 

The second and third CSF can be assessed after middle long term, when the project has been delivered 

to the customer (Mir & Pinnington, 2014; Shenhar et al., 2001). The last CSF can only be assessed after 

long term and is highly unpredictable. Based on these CSFs and their corresponding time of 

measurement, it can be concluded that measuring project success only during the project life cycle 

phases can be considered as too simplistic as well. Some effects of a project can be measured only 

longer after the completion of the project life cycle. Projects may lead to high business success or are 

preparing a company for the future and are considered as highly successful after a longer time period.  

Based on the research of Dvir et al. (1998) it can be concluded that CSFs do not only vary over time, 

yet CSFs do also vary per project type. The list of CSFs is far from universal (Dvir et al., 1998). Different 

projects may be affected by different CSFs; consequently, a company-specific approach may be 

appropriate (Dvir et al., 1998; De Wit, 1988).  

2.2.2. Project objectives 
Objectives are the aims or purpose of a project. Project objectives are often determined in terms of 

time, budget, and quality (De Wit, 1988). Additionally, project objectives should be agreed upon by all 

stakeholders and should be defined as early in the project life cycle as possible, most of the time this 

is in the planning phase (Shenhar et al., 2001). Normally, project objectives follow from the CSFs. 

Project objectives can be categorized based on its nature in several ways. There is no limit to the 

number of levels that could be determined of project objectives. However, Baccarini (1999) defined 

four kind of project objectives, shown in Figure 6.  
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Figure 6 Project objectives, retrieved from Baccarini (1999) 

The four type of project objectives of Baccarini (1999) are introduced. First, the project goal states 

that all projects should be supportive to the company’s strategic goals (PMI, 1996). The project 

objective should be in line with the strategic plan of the company. Secondly, according to Baccarini 

(1999) the project purpose is the intended effect of the project in relation to the customer as a result 

of the output of the project. This are the means that are provided to the customer. Thirdly, the project 

outputs are considered as objectives. These are the immediate, specific and tangible results and 

deliverables that are coming out of the project execution (Baccarini, 1999). Lastly, the project inputs 

are considered as objectives by Baccarini (1999). These are the needed resources and activities to be 

able to deliver the outputs. Project inputs define e.g. the responsibility chart, schedule, and budget.  

Project objectives should be aligned with the company’s objectives as well as with project CSFs and 

metrics (Kerzner, 2017). Project objectives are project specific and should therefore be defined per 

project (Kerzner, 2017).  

2.2.3. Project metrics  
In this subchapter the relevance of metrics is shortly introduced, followed by a description of the 

distinction between metrics and KPIs, concluded with a literature study that introduces metrics and 

KPIs used in literature. In order to check whether the project objectives and CSFs are met, project 

success measurements should be determined. Project measurements are defined as project metrics 

(Kerzner, 2017). A metric is a standard for measuring or evaluating efficiency, performance, progress, 

or quality (Beatty, Huselid, & Schneier, 2003). Project metrics and KPIs are important to this research 

since having these aspects defined, results in being able to actually measure project success. Where 

CSFs are usually broad categories and unable to be checked, project metrics and KPIs are specific and 

could be measured (Kerzner, 2017).  

The term metrics is defined as a numerical measurement that represents data within a company. A 

key performance indicator (KPI) is a metric that is tied to a target (Eckerson, 2010; Kerzner, 2017). A 

KPI represents how the situation of a metric is compared to its predetermined target. A metric is a KPI 

if it is predictive, quantifiable, actionable, relevant and automated. A KPI is therefore not only to 

monitor and control, but also is interpreted as an action. To keep it simple, this research uses metrics 

in general as a concept. However, these metrics could also be a KPI in some instances.  

With help of metrics, managers are able to determine the current status as well as a prediction of the 

future (Kerzner, 2017). According the Kerzner (2017) metrics provide early warnings in case the project 

performs as unexpected, which lead to the ability to steer the projects on time.  

In the past, literature describes metrics that were only based on the time and costs of a project (Mir 

& Pinnington, 2014). However, the quality and value of a project cannot be determined based on these 

two aspects only (Bryde, 2003). Today, scholars realize that defining project metrics and KPIs should 

be agreed upon by all stakeholders (client, project management and high-level management) 
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(Kerzner, 2017; Bryde, 2003; Mir & Pinnington, 2014). These project-based metrics can vary over the 

different phases of the project life cycle (Pinto & Prescott, 1988). These metrics and KPIs are based on 

the CSFs maintained in every life cycle phase (Kerzner, 2017).  

The most important aspect of defining metrics is that all metrics should be measurable (Hubbard, 

2014). If a metric cannot be measured, managers are unable to control, manage and make decisions 

based on it (Hubbard, 2014). Some project metrics should be measured and monitored more often 

than other measurements. Additionally, steering projects based on project metrics will not always 

lead to improvements on the short-term. Therefore, it is important to take the frequency and the time 

of measurement of metrics into consideration (Kerzner, 2017).  

Based on the literature various benefits of using project metrics are found (Kerzner, 2017). Four 

benefits are considered as most important. First, using metrics may reduce the uncertainty within 

projects during the life cycle phases. Secondly, the metrics provide managers support with making 

their decisions. Metrics bring facts and provide justification that contributes to making informed 

decisions. Thirdly, inaccuracies could be identified quickly instead of later or at the end of the project 

life cycle. Lastly, metrics may provide a contribution to the predication of meeting the CSFs leading to 

project success. Metrics are most frequently used to validate the health of a project. Metrics make 

clear where a project is today (Hubbard, 2014).  

There is a difference between the perspective on metrics from a high-level business perspective and 

project perspective (Kerzner, 2017). The focus of higher management in the business is often on 

financial results whereas the focus of a single project is on the performance. From business 

perspective it is important to meet the strategic goals of the company, while meeting the project 

objectives and milestones belongs to project metrics.  

In order to match the project metrics to the CSFs, the CSFs should be defined first. The most used and 

relevant metrics in literature are: price/earnings ratio, customer perception measurement, market 

share, growth rates, new/old customer ratio, profit margin ratio, turnover, job cost, budgeted/actual 

costs, development of new technologies, and relative technical success (Prabhakar, 2008; Shenhar et 

al., 2001; Dvir et al., 1998; De Wit, 1988). 

2.3. Project Portfolio Management 

There are two aspects for a company to succeed in their projects: doing projects right and doing the 

right projects (Cooper, Edgett, & Kleinschmidt, 2001b). In the previous paragraphs of this chapter, 

the focus was on doing the projects right. However, in order to succeed, the right projects should be 

continued. Therefore, project portfolio management is considered in order to do and focus on the 

right projects.  

Project portfolio management (PPM) is relevant for this research since the goal of this research is to 

investigate how project success can be measured and managed to increase the productivity of the 

project portfolio. In this subchapter the following research question is answered from the theoretical 

perspective: what is project portfolio management and how could it beneficially be applied. In this 

subchapter PPM is defined and PPM applications are identified from a theoretical perspective. 

2.3.1. PPM defined 
Project portfolio management is generally defined as a way to effectively monitor and manage the 

success of projects in line with the business goals (Martinsuo, 2013; Dezhkam, Xue, & Liu, 2019). A 

project portfolio is a collection of single projects that run at the same time (Archer & Ghasemzadeh, 

1999). Dezhkam et al. (2019) state that project portfolio management “provides a dynamic decision-
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making process that can be used to measure values, prioritize enterprise projects, and ultimately 

allocate limited organizational resources to achieve the organization’s goals in the right way between 

projects.” (p. 2).  

There are four high level goals for businesses to implement PPM (Cooper et al., 2001b). The first goal 

is to maximize the portfolio value. The value will be maximized by allocating resources to the projects 

that lead to the highest value in terms of business objectives. Secondly, the balance of the portfolio 

should be ensured. Several parameters are important while balancing the portfolio, e.g. short versus 

long term projects, high versus low risk, and various markets. Thirdly, the projects within the portfolio 

should be aligned with the company strategy. This means, regardless of all other decisions within PPM, 

the result of PPM should be in line with the overall business strategy. Lastly, resource efficiency should 

be realized. Resource efficiency is having the right number of projects for the resources available. 

Thus, four relevant goals could be defined for implementing PPM. PPM is considered successful if 

these four goals are achieved and aligned to each other (Cooper et al, 2001b; Kester, Griffin, Hultink, 

& Lauche, 2011).   

Martinsuo & Lehtonen (2007) have found evidence that information availability of ongoing projects is 

the most significant project factor contributing to project portfolio management efficiency. Therefore, 

it is important for companies to measure project success in order to be able to manage the project 

portfolio (Martinsuo & Lehtonen, 2007). This explains the direct link between project success and 

project portfolio management. 

Within project portfolio management, three managerial activities are identified (Bichtfeldt & Eskerod, 

2008; Killen, Hunt, & Kleinschmidt, 2007): 1) project proposal screening, selection and prioritization; 

2) concurrent reprioritization of projects within the portfolio; 3) the allocation of resources to projects 

based on the priority. This research is focused on step two and three only. It is a key managerial task 

to dedicate limited resources across all projects and prioritize these projects to achieve business 

success (Bichtfeldt & Eskerod, 2008; Martinsuo, 2013). The project proposal screening, selection and 

prioritization activities should be determined in future research based on the defined project success 

strategy in this research.  

2.3.2. PPM application 
Bichtfeldt & Eskerod (2008) argue that many project-oriented companies experience difficulties in 

successful project portfolio management. Their study identified three main problems which are 

causing these difficulties: 1) projects do not meet the predefined plan; 2) an overview of the on-going 

projects is missing; and 3) involved stakeholders experience stress due the reallocation of resources 

during the projects in order to meet the goals of the projects. These reasons could drive organizations 

towards optimizing PPM with using several methods.  

PPM methods 

Several PPM methods are identified in literature. These methods are developed in order to achieve a 

specific goal of PPM, defined earlier by Cooper et al. (2001b). Moreover, for each method a few 

examples are given, and the advantages and disadvantages are elaborated below. In Table 4 an 

overview can be seen.  

 Financial methods – These methods are used most often within PPM (Cooper et al., 2001b). 

By using financial methods, companies try to maximize the value of their portfolio. Examples of 

financial methods are the Return-On-Investment (ROI) and Expected Commercial Value (ECV). The 

advantage of financial methods is that the method is clear and easy to calculate and understand 

(Cooper et al., 2001b). However, based on financial methods high-risk projects are often killed (Kester, 
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Hultink, & Lauche, 2009). Moreover, it is hard to estimate the financial situation in an early phase of 

the project (Cooper et al., 2001b).  

Scoring models – Scoring models are used by companies to achieve a maximized value of their 

portfolio (Cooper & Edgett, 2001). A scoring model is also considered as a bottom-up approach to 

reach a strategic aligned portfolio. An example of a scoring model is calculating the project 

attractiveness score with help of five factors. A score, e.g. from 1 to 10, could be given to each factor 

and these factors could be weighted to obtain the project attractiveness score. This score may help 

by prioritization of projects and go/kill decisions within the gates (Cooper et al., 2001b). Another 

example is a checklist (Rad & Levin, 2006; Cooper & Kleinschmidt, 2001). A list of yes/no questions is 

drafted in order to obtain information of the ongoing project. An advantage of this type of method is 

that it allows also non-economic factors to rate projects. However, with this method it is hard to score 

factors objectively.  

Bubble diagram and portfolio maps - Bubble diagram and portfolio maps are used to achieve 

a balanced portfolio (Cooper & Edgett, 2003). Projects are plotted on a X-Y map and placed in a zone 

on the map. An often-used bubble diagram is the risk-reward bubble diagram. The advantage of 

portfolio maps and bubble diagrams is that it clearly visualizes the project portfolio and therefore 

allows resource allocation. However, this is only descriptive information display rather than a 

predictive method (Cooper & Egdett, 2001).  

Business strategy - Business strategy methods are used to align the portfolio with the business 

strategy. A strategic bucket approach is known as such business strategy method (Chao & Kavadias, 

2008). Instead of bottom-up strategic alignment like scoring models, this method strategically aligns 

the portfolio top-down (Chao & Kavadias, 2008). The advantage of this method is that longer-term 

and higher-risk projects can be included. However, an important issue is to divide the resources into 

buckets, how these buckets are created is subjective (Chao & Kavadias, 2008; Cooper et al., 2001b).  

Resource capacity analysis – In order to achieve resource efficiency and have exactly the right 

number of projects, a resource capacity analyses may help (Repenning, 2001). This method quantifies 

the needed resources of the projects versus the available resources (Cooper et al., 2001b). This gives 

insight in order to make decisions within the project portfolio. This method has as advantage that it 

allows to work efficiently and produce quality (Repenning, 2001). However, it is hard to estimate the 

required resources early in the life cycle. Therefore, difficulties could still arise later in the life cycle.  

Real options – Options thinking is a decision tree approach for valuation of the different 

options (Faulkner, 1996). This method makes the analysis visible and understandable. Moreover, this 

method allows to include uncertainties as a possible gain. Real options may contribute to maximizing 

the value of a portfolio. However, a disadvantage is that it takes time to execute options thinking and 

it is hard to estimate and therefore a subjective method (Faulkner, 1996).  

In Table 4 the different PPM methods are shown in the first column, followed by examples of the 

methods, the PPM goal and the advantages and disadvantages.  
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Table 4 PPM methods (Cooper & Kleinschmidt, 2001; Cooper & Edgett 2003) 

 

Cooper et al. (2001b) compared the best companies and the worst companies regarding their 

performance. Their research identified that the 20% best performing companies score dramatically 

better on portfolio performance. The best companies excel on two business goals: ‘portfolio balance’ 

and ‘resource efficiency’. Concerning the PPM methods, some interesting key notes can be derived. 

First, financial methods are far most popular (77% of the companies used them, from which 40% this 

was the dominant method). However, the companies which use the financial methods as the 

dominant method, end up with the worst portfolio management performance. The best companies 

rely much less on financial methods as dominant PPM method than the average and worst companies. 

Secondly, the best companies decide on their portfolio and allocate resources based on the business 

strategy. Thirdly, Cooper et al. (2001b) found that the best companies use multiple methods, since 

they recognize that none of the methods give perfect results. According to the study of Cooper et al. 

(2001b) a hybrid approach as method for project portfolio management should be implemented. In 

this hybrid approach a company should beware of the over-reliance on financial methods. Moreover, 

companies should consider business strategic approaches in order to organize the management of the 

portfolio and companies should consider scoring models for project prioritization. Lastly, a bubble 

diagram should be used as well since they are considered as effective decision-making tool within PPM 

(Cooper et al., 2001b).  

PPM integration 

The discussed methods could be integrated in a company’s processes. However, the PPM review, 

independent on the method used, could be done on different levels. This paragraph highlights the 

integration of PPM in the daily processes of the company. This integration may contribute to the 

beneficial application of PPM within companies. Most of the companies already have a defined (new 

product) process in place (Cooper et al., 2001a), an example is shown in Figure 4 in Chapter 2.1.  

There are two approaches to integrate the PPM methods in the daily processes of a company (Cooper 

et al., 2001a). First, the gates dominate approach. This approach assumes that if the NPD process of 

individual projects is working well, portfolio management will take care of itself. Go/kill decisions, 

resource allocation and prioritization will be done within the gates of the individual projects. Since 

these decisions are taken per project, the high-level project review meetings take place many times a 

year. However, the portfolio management reviews will be done only a few times a year, e.g. twice. As 

can be seen in Figure 7, the gates are a two-fold decision. The decisions in the gates consist of go/kill 

decision of the specific stage of the individual project and a prioritization decision. The prioritization 
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decision involves a comparison of the individual project to all other projects, the relative priority is 

decided. The resources are allocated during the gate decision.  

 

Figure 7 Gate Dominate approach (Cooper et al., 2001a) 

The second approach is the portfolio reviews dominate approach. With this approach every project 

competes against all others. Typically, a portfolio review with senior management takes place four 

times a year. In this meeting the total project portfolio is considered, and prioritization is done for the 

whole portfolio. During the review, all new projects in gate 2 and later in the process are reviewed in 

depth and prioritized against one another. The main difference compared to the gates dominate 

approach is that a combined meeting is taking place: gate 2 meeting and portfolio decision meeting. 

This can be seen in Figure 8.  

 

Figure 8 Portfolio review dominate approach (Cooper et al., 2001a) 
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The gates dominate approach often takes place in larger and mature companies. In these companies 

there is simply no need to prioritize all projects every quarter. The Portfolio reviews dominate 

approach is often applied in fast-paced companies in fluid markets. A more dynamic portfolio suits 

best in this scenario.  

The study of Kester et al. (2011) suggests a theoretical framework regarding the interference of 

decision-making and cultural factors with PPM. This study elaborates on how a company can further 

increase portfolio management effectiveness. However, since this research is conducted based on 

finding a PPM method, the study of Kester et al. (2011) is considered out of scope. Further research 

could be done in order to include the findings of Kester et al. (2011).  

2.4. Summary theoretical analysis  

In chapter 2 the theoretical analysis is done. This chapter answers the first three sub-questions from 

a theoretical perspective.  

Project characteristics can divide the projects into different project types. Projects can be 

distinguished based on their customer, the market, innovative character, uncertainty, scope, 

complexity, the life cycle, strategic importance and the pace of a project. Structuring projects into 

project types is an essential step in PPM; however, the specific categorizations should be tailored to 

the organization’s specific situation (Crawford et al, 2005). Most companies use a defined standard 

project life cycle. The phases in this life cycle help define PPM.  

The project strategy is defined as the project metrics, the Critical Success Factors and the project 

objectives (Kerzner, 2017). This project strategy is linked towards to overall business goals with help 

of PPM. Project metrics as well as CSFs vary over the project life cycle and over time (Pinto & Prescott, 

1988). There is no universal set of metrics and CSFs defined in literature. A company-specific approach 

may be appropriate (Dvir et al., 1998).  

PPM “provides a dynamic decision-making process that can be used to measure values, prioritize 

enterprise projects, and ultimately allocate limited organizational resources to achieve the 

organization’s goals in the right way between projects.” (Dezhkam et al., 2019) (p. 2). In this research 

the following methods from the literature are considered: financial methods, scoring models, bubble 

diagrams and portfolio maps, business strategy, resource capacity analysis, and real options. PPM can 

be integrated and applied in a company in two different ways (Cooper et al., 2001a): ‘the gate 

dominate approach’ and ‘the portfolio review dominate approach’.  

  



21 
 

3. Methodology 

In this chapter the methodology of the master thesis is elaborated. The applied methodology is 

introduced first. Followed by the research approach, data collection and analysis, the design, and 

testing and validation. 

In this research, the Design Science Methodology (DSM) is applied. According to Romme & Endenburg 

(2006) DSM links practice and science by designing an artifact. The emphasis of DSM is initially on the 

business problem of a single organization, and then on expanding the outputs to others for 

generalization (Denyer, Tranfield & Van Aken, 2008). Therefore, DSM is considered suitable, since this 

research aims to solve a business problem by applying scientific knowledge.  

The Design Science methodology is based on academic research and managerial findings, these two 

aspects should be combined in order to design an artifact (solution). Design solutions are defined as 

the representations of the redesigned practice. These representations may be visual, physical, 

narrative, or a combination (Van Burg, Romme, Gilsing, & Reymen, 2008).  

Van Burg et al. (2008) describe in their research how design principles link the two worlds of 

managerial practice and academic research. Design principles are often developed from practice and 

science and incorporate all practices and experiences (van Burg et al., 2008). However, within 

Company X there are is a lack of different practices and experiences regarding project portfolio 

management. Therefore, drafting design principles is not considered appropriate in this research. 

Nonetheless, the design should be retrieved from scientific research as well as empirical research, in 

order to contribute to the literature as well as practice.  

As can be seen in Figure 9, this research is conducted based on science and practice. Academic best 

practices and takeaways are derived from the theoretical research. Design requirements are the 

company’s demands that the solution design has to meet (Van Aken et al., 2012). Moreover, the 

empirical research provides content as input for the solution. Thus, the academic best practices, 

design requirements and solution content together are used as input for the solution design. 

Therefore, the solution design is based on practice and science, which can be seen in Figure 9. 

In the following paragraphs the research approach and the data collection methods are discussed in 

more detail.  

 

Figure 9. Design Science Methodology set-up 

3.1. Research approach 

The goal of this research is to design a science-based tool that can help companies, such as PT, increase 

the productivity of their project portfolio. This goal requires a research approach that combines 

science with practice; therefore, DSM was chosen. The thesis approach is visualized in Figure 10. This 

research is conducted as an iterative process, as can be seen in Figure 10. 
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Figure 10 Research approach  

The master thesis starts with defining the problem within the organizational context. Explorative 

research is executed, leading to the research definition. The problem definition is elaborated in 

Chapter 1. After the problem is defined, a theoretical research is performed. In the theoretical 

research the framework for the research is composed, which is the pyramid of Kerzner (2017). 

Moreover, the relevant concepts in literature are elaborated such as project management and project 

success. In Chapter 2 the theoretical research can be found. In this chapter, sub-questions one, two, 

and three are answered from a theoretical perspective. The pyramid of Kerzner (2017) formed the 

structure for the empirical research, elaborated in Chapter 4. The empirical research defined project 

success within Company X and formed the input for the content of the solution. Moreover, design 

requirements are developed based on the empirical findings. After completing the empirical research, 

the theoretical research is expanded by investigating multiple project portfolio management methods 

that could be suitable to the organizational context and may solve the business problem. In the 

empirical research, the sub-questions one, two, three are answered from an empirical perspective. 

Based on the theoretical research and empirical research, organization design requirements and 

academic best practices and takeaways are derived. These requirements and best practices are 

summarized in Chapter 5. In Chapter 6 the design decisions are made, the design is developed, and 

the design is validated by multiple tests. In this chapter, the last sub-question is answered. Lastly, the 

main research question is answered, and the discussion is elaborated in Chapter 7.  

3.2. Data collection and analysis 

The theoretical and empirical analysis are both input for the solution design.  In this subchapter the 

theoretical data collection and analysis is discussed first. Followed by the empirical data collection 

methods, and the empirical data analysis approach. 

3.2.1. Theoretical data collection and analysis 
The theoretical analysis is conducted in order to answer the first three sub-questions. Furthermore, 

the academic perspective allows to answer the main research question while considering the existing 

literature.  

The theoretical data collection was executed in a systematic way by using three search engines: 

Google Scholar, JSTOR, and the digital library of the TU/e including multiple databases. By using 

multiple search terms, relevant literature was found. The used search terms are presented per sub-

question and related topic, which can be seen in Table 5. For the search terms, synonyms or 

comparable search terms are used, presented in the last two columns of Table 5. To identify important 

literature, the number of citations of the articles is considered. Furthermore, the snowballing method 

is used to derive information from the main source and find new relevant articles. Additionally, a 

search is performed towards articles of commonly cited researchers to collect new articles which may 

be relevant. In order to select relevant literature, the literature was broadly analyzed by reading 

through the abstract, introduction, theoretical framework, and discussion section of each article. To 

conclude, literature was found by using search terms, snowballing, and searching for articles of 

contributing researchers. Moreover, the literature was selected based on a first scan of the text and 

by the number of citations.  
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Creating an overview of all selected literature contributed to systematically analyzing the literature. 

This overview is made for all selected literature, an example of the first ten articles found regarding 

project portfolio management is shown in Appendix 3. Three steps were conducted in order to obtain 

the overview and analyze the literature. First, the selected literature was categorized per topic, the 

topics can be seen in Table 5. Categorizing the literature per topic helped selecting the relevant 

literature for answering the specific sub-questions. Secondly, all literature was red, and a short 

summary was made of each article or book. This summary made it more likely to select the right article 

while answering the sub-questions. Thirdly, after having red through all literature, the relevance of 

each article was determined. The articles were determined as ‘not relevant’, ‘relevant’, and ‘highly 

relevant’. Additionally, the year of publication was considered in order to interpret the relevance of 

the literature. The theoretical analysis is based on all relevant and highly relevant articles and books. 

To write the theoretical analysis, the articles and books are compared and/or categorized. Thus, with 

help of this systematic approach the first three sub-questions could be answered from an academic 

perspective. 

Based on the theoretical findings, academic best practices and takeaways are derived. These best 

practices contribute to the design of the artefact.   

Table 5 Search terms per sub-question and topic 

 

3.2.2. Empirical data collection 
The empirical data collection methods are executed within Company X. To obtain all relevant data to 

answer the first three sub-questions, three data collection methods are used: individual qualitative 

interviews, documentation, and focus group meetings. All empirical data collection methods are 

further elaborated in this subchapter. 
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As can be seen in Table 6, the data collection methods are explicated per sub-question. Per sub-

question the data collection methods are given which are needed to answer the question. The 

empirical research aimed to answer the first three sub-questions from the empirical perspective. Thus, 

the first three sub-questions are answered from a theoretical and empirical perspective. In Table 6 the 

involved participants and the aim of the method is given as well.  

In Figure 11 the empirical data collection methods are visualized as a process with its corresponding 

deliverables. The deliverable of the data collected through documentation is discussed in the data 

collection steps following to validate the data and build on it. In the following section, after Figure 11, 

the three data collection methods are discussed in more detail. Data collection method step three, 

four and five took place in parallel on the same time period to reduce the lead time of the empirical 

research. Since these steps were performed to answer the same sub-question, there was no 

interdependency between the data collection steps. Step seven and eight are part of the design and 

are further explained in Chapter 3.3. 

Table 6 Data collection methods 
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Figure 11 Process data collection 

When the empirical research started, there were four Program Managers and thirty Project Leaders 

working at Company X. Moreover, one Chief Commercial Officer, Chief Financial Officer and Business 

Control Manager were working at Company X during the empirical research. This indicates the number 

of selected participants relative to the total number of employees working in the specific role.  

Documentation 
The first method used is the data collection for gathering and analyzing documentation, which is 

secondary data. Documentation is used to answer sub-question one from an empirical perspective. 

Sub-question one concerns the project characteristics. With help of the formalized processes and 

documented data within the information systems of the company, the project characteristics could 

be retrieved. Van Aken et al. (2012) state that an important advantage of documentation is that it may 

provide information that organization members have partly or completely forgotten. Additionally, this 

information of the company is a more reliable source of information than the opinion of one 

participant in interviews (Van Aken et al., 2012). However, a disadvantage is that documentation does 

not allow to ask additional questions. To tackle this disadvantage, the results of documentation were 

discussed during the focus group meeting and interviews to verify and further explain the findings.  

The project characteristics that should be defined with help of the documentation method are the 

type of client, the goal, the duration, and the life cycle of the projects. It provides a coherent overview 

of the current situation and the context. All data could be retrieved from the tools and confidential 

documents in the portal of the company. The retrieved data with documentation is validated in the 

internal interviews that followed, described in the next paragraphs. 

Focus groups 
The second method is the focus group meeting with six project leaders. In a focus group meeting, a 

panel of experts is asked to discuss open questions and topics (Blumberg et al., 2014). The interaction 

and dynamics between the participants are important, and it helps to detect the different views on 

the projects. A disadvantage of using focus groups, is that the organizer should be well-trained to 

intervene during the meeting. Additionally, some participants of the focus group may be overruled by 

dominant participants (Blumberg et al., 2014). In order to deal with these disadvantages, the 

researcher was aware and prepared for these situations and tried to steer the meeting into the right 

direction.  
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This focus group contributed to answering sub-question two from an empirical perspective since it 

identified how project success could be measured among all type of projects. The interview guide of 

the focus group is shown in Appendix 4. This method of data collection is chosen because information 

of several project leaders of different types of projects is needed. The interaction between the project 

leaders is used to design a tool that fits to all type of projects and is agreed by the project leaders 

operating in different type of projects. The focus group meeting is recorded, with permission of the 

participants, in order to analyze the results. 

The project leaders are chosen from three different programs which include the most projects and 

therefore experience the more difficulties regarding project portfolio management than other 

programs. The project leaders are chosen as shown in Table 7. The choice between project leaders is 

also discussed with one of the experts within the company, to make sure the right scope of projects is 

reached.  

Table 7 Focus group participants 

 

The purpose of this focus group was to define the success factors and success measurements of 

projects within the perspective of the project Leaders. The decision was made to organize a focus 

group meeting instead of individual interviews since the dynamics between project leaders can lead 

to new insights in the project success factors and measurements. By discussing these elements within 

a group, the differences between the types of project can be determined.  

Interviews 
The third method discussed is the qualitative interview. Qualitative interviews especially suit to 

explorative studies searching for explanations for the unknown (Blumberg, Cooper, & Schindler, 

2014). Additionally, Blumberg et al. (2014) state that qualitative interviews can be useful if the 

objective of the study is to detect meanings of stakeholders attach to a certain phenomenon. To 

collect the meanings of stakeholders regarding project success, one-on-one qualitative interviews are 

executed with multiple stakeholders. All qualitative interviews are semi-structured or unstructured 

since the purpose is to learn and explore the respondent’s viewpoint regarding a situation relevant to 

a broader problem, namely project success or PPM (Blumberg et al., 2014). This method of data 

collection is appropriate since the explorative nature of the data that should be obtained. In order to 

answer the second and third sub-question and obtain insight in the view on project success, interviews 

were considered useful. However, a disadvantage of using semi-structured or unstructured qualitative 

interviews is that the interviewer has a dual role. The researcher must obtain content-oriented 

unbiased information, and at the same time managing the interview such that all issues are discussed, 

and a pleasant atmosphere is maintained (Van Aken et al., 2012). The interviewer has paid attention 

to this, in order to obtain unbiased information.  

All interviews were executed via video calling due to external circumstances of Covid-19 (see Appendix 

5). The interviews took approximately one hour each. An interview guide was developed beforehand 

for each type of interview and validated by the supervisors. All interviews are semi-structured and are 

done individually, one-on-one. 
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As can be seen in Table 6, qualitative interviews are done multiple times in the process with different 

relevant stakeholders. First, twelve explorative unstructured interviews are executed with ten internal 

stakeholders in order to obtain details and define the problem. The interview guides of these 

explorative interviews are shown in Appendix 6. Secondly, semi-structured qualitative interviews are 

executed with three clients in order to obtain insight in their view on project success. The interview 

guide of the client interviews is shown in Appendix 7. Client interviews contributed to answering the 

second sub-question regarding measuring project success. In these interviews project success was 

determined from a client perspective. The clients were selected based on the turnover they generate 

for Company X, their future opportunity, and the type of project. Three clients have been selected in 

order to obtain the explorative insight. Thirdly, semi-structured qualitative interviews with experts 

and Program Managers are executed to retrieve design requirements for the PPM solution and insight 

in their view on project success. The interview guide of these interviews is shown in Appendix 8. These 

interviews contributed to answering the second and third sub-question since it gives the internal 

perspective on measuring project success and the desired situation of project portfolio management. 

Lastly, the participated Project Leaders (of the focus group) and the Program Managers were asked to 

give a weight to all success clusters identified based on the interviews and focus group. By giving a 

weight to the success clusters per project type, the differences between project types could be 

derived. In order to understand the given weights, an explanation is asked via one-on-one interviews 

with each participant. The interview guide of these interviews is shown in Appendix 9. These 

interviews contributed to the answer on sub-question two and three, since it became clear what 

differences between projects are in order to include all projects in a project portfolio management 

method. Due to external circumstances two Program Managers were unable to participate in the last 

interview.  

3.2.3. Empirical data analysis 
The collected data is analyzed in a systematic way in order to obtain reliable information as input for 

the design. The data analyses methods described by Van Aken et al. (2012) and Blumberg et al. (2014) 

were taken into consideration.  

Content analysis in combination with the Grounded theory was found most appropriate to analyze 

the collected data in the empirical research. Content analysis is useful to analyze qualitative data, such 

as the transcripts of qualitative interviews (Blumberg et al., 2014). Condensation and categorization 

are the two main measurements to reduce the amount of information in this method. An advantage 

of content analysis is that it creates transparency for the reader in what the researcher did. However, 

a disadvantage of content analysis is that the coding procedure developed to condense and categorize 

the information is subject to interpretation biases (Blumberg et al., 2014). This bias is reduced to a 

minimum by discussing the method for coding and the codes with a colleague researcher working at 

Company X with the same educational background. Additionally, the grounded theory is used as 

method. Whereas content analysis only focuses on extracting categories from the collected data, the 

grounded theory also provides a method to find relations among the categories and define a theory. 

The grounded theory is chosen in order to provide a new insight on project success without using 

current literature. First, new findings regarding project success independently of literature are derived 

with the empirical research. Second, the connection to literature is made based on the findings in the 

empirical research. The approach of data analysis is further explained in the following paragraphs.  

The empirical analysis started with transcribing the transcripts of the interviews and the transcript of 

the focus group. After transcribing the internal interviews and focus group, the tool QDA Miner is used 

to code the data. This tool is chosen, since it can be used for qualitative as well as quantitative data 

and it is considered as most appropriate in terms of feasibility.  The client interviews were not included 
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in the same coding project as the data collected internally since the client interviews lead to other 

insight from another perspective. The internal empirical research within the company is done until 

saturation is reached. However, the client interviews are only explorative, saturation may not be 

reached due to the limited time. 

The first step executed as part of the coding process was open analysis and coding. The purpose of 

open analysis and coding is to discover the meaning of the information and its context. Codes are 

defined based on the data in the transcripts and the notes made during the interviews. During the 

interviews, the screen of the researcher was shared in order to directly note which CSFs and 

measurements were conducted during the interview. The interviewees had the opportunity to have 

insight in what CSFs and measurements are mentioned and what is missing. At the end of every 

interview an overview of all CSFs and measurements were put together in a table and additional 

remarks could be given by the participants. Creating this table with the CSFs and measurements during 

the interview also helped by defining the codes. After all internal interviews were completed, the 

notes of all internal interviews and the focus group were combined in one table to cluster the CSFs 

and measurements. This was a starting point for coding all interviews, since codes could be derived 

from this overview. Defining the codes is an iterative process; the transcripts are red multiple times 

until all data was labeled with the relevant codes. In Appendix 10 and 11 show the codes of the CSFs 

and measurements with an explanation and related quote.  

The second step of the coding process is axial coding, in which linkages between several codes are 

determined. In this step, the codes are categorized per subject. First, all individual CSFs and 

measurements are categorized into success clusters. For example, all team related CSFs and 

measurements were categorized into the success cluster ‘team’. Secondly, these code-categories are 

dedicated to main categories. There are three main categories defined, namely: success clusters, 

current situation, and desired situation. In Appendix 12, Table 27, these code-categories can be seen 

with the percentage of words spent per code-category during the internal interviews (frequency of 

occurrence). By creating these success clusters and categories, linkages between codes are 

determined. 

The last step is selective coding, this step took place after several rounds of open and axial coding. 

This research is focused on creating a way for measuring and managing project success universally 

among all type of projects and the life cycle phases. The selective coding led to a new developed set 

of CSFs and measurements. However, an additional data analysis step was needed in order to 

complete the new developed ‘theory’. Namely, identifying the different level of importance of the 

success clusters among the project types and life cycle phases.  

As mentioned earlier in this chapter, an interview round was added to the data collection approach in 

order to obtain insight in the different levels of importance of the success clusters. The frequency of 

occurrence was determined as not appropriate to define the level of importance of each success 

cluster. It was noticed that some interviewees talked most frequently about one success cluster (e.g. 

team), while they literally mention that another success cluster is most important (e.g. costs-benefits). 

Moreover, the differences between the type of projects cannot be retrieved from Table 27 with the 

frequency of occurrences, in Appendix 12. Therefore, a new interview round was planned to obtain 

insight in the different levels of importance of the defined success clusters per type of project. The 

participants had the opportunity to divide 100% among the success clusters in one type of project. It 

was also possible to give the weight ‘zero’. The average of the weights retrieved from this method was 

taken to define the definite weight of each success cluster. In some instances, the participant indicated 

that he/she did not have enough knowledge about a specific type of project, these results were not 

included in order to prevent biases in the results.  
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The coding process leads to an insight in the success measurements and CSFs given by the participants. 

Moreover, the desired situation was discussed. The information retrieved is used to develop the 

design requirements, which contribute to designing the artefact.  

The client interviews were explorative of nature and only a few CSFs and measurements came into 

consideration during these external interviews. Therefore, these three interviews are not coded with 

the same approach. Only the important takeaways of what the clients consider as most important for 

project success are extracted and explained.  

Quality of the empirical research 
It is important to ensure the quality of the empirical research. Controllability, reliability, and validity 

directly influence this quality of the empirical research and are therefore briefly discussed. In order to 

increase the level of controllability, all data collection methods are discussed with the company and 

TU/e supervisors and in detail elaborated in the thesis. Moreover, the coding categories and codes 

are added to the appendices in order to be transparent about the coding process. Therefore, the 

reader of the thesis is informed of the selected respondents, the data collection methods, data 

analysis methods, and the conclusions which led to the solution design.  

The quality of the empirical research also depends on the reliability of the results. The results of this 

study are reliable if they can be replicated to other studies (Van Aken et al., 2012). Van Aken et al. 

(2012) define four types of biases leading to unreliable results: the researcher, the instruments, the 

respondents, and the situation. In order to increase the instrument reliability of this research several 

data collection methods are used, such as expert interviews and a focus group. Using multiple 

instruments that may lead to complementary or contradictory research results is called triangulation. 

Since triangulation is applied, the shortcomings or biases of one instrument are reduced which 

increases the reliability of the research results. The data collection methods are performed multiple 

times on different points in time to validate whether the results are interpreted correctly, this 

contributes to research reliability. Additionally, multiple respondents are concerned with this research 

operating in different functions and external to the company, which increases the respondent’s 

reliability. 

Lastly, the validity of the research is a major criterion to ensure the quality of the research results. 

Validity can be defined as follows: “a research result is valid when it is justified by the way it is 

generated.” (Van Aken et al., 2012, p. 209). Van Aken et al. (2012) make a distinction between 

construct validity, internal validity, and external validity. First, in order to ensure construct validity, 

the data collection methods should cover the aim of this research and no irrelevant concepts should 

be used. Moreover, the guides for data collection are checked by supervisors in order to obtain highest 

validity possible. Secondly, internal validity is maximized due to the saturation of internal research. 

Additionally, the identified problem in this research is studied from multiple perspectives in theory, 

leading to theoretical triangulation (Van Aken et al., 2012). However, the accomplishment of full 

internal validity is not feasible in this research due to time constraints. Lastly, external validity may be 

a limitation of this report. This is a limitation because generalizability and transferability of the 

research results and conclusions to other organizations cannot be validated due to the limited time of 

this research. Therefore, further research could be done to increase external validity.  

3.3. Design 

With designing the artefact, the last sub-question is answered concerning how the project success 

measurements can be utilized to efficiently manage the project portfolio. The design is developed by 

analyzing and combining the empirical and theoretical findings. In order to systematically derive the 
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design from these findings, five steps are undertaken. These five steps are the building blocks leading 

to the final design. Firstly, the design requirements are derived from the internal interviews executed 

within the empirical research. In the empirical research, multiple participants indicated requirements 

the design should fulfill. These requirements of multiple participants are combined and translated into 

design requirements. The design requirements consist of functional requirements, user requirements, 

boundary conditions, and design restrictions (Van Aken et al., 2012). These requirements are given in 

Chapter 5.1. The internal interviews determined requirements for the design from the empirical 

perspective.  

Secondly, the academic best practices are derived from the theoretical analysis. The theoretical 

analyses resulted in findings that should be considered while designing the artefact. These findings 

are translated into academic best practices and takeaways which are applicable to the context of this 

research. The academic best practices are often a combination of several sources from literature and 

used for the decisions concerning the design. These academic best practices are elaborated in Chapter 

5.2.  

Thirdly, the design scope is defined in Chapter 6.1. By defining the scope of the design, the design 

requirements and best practices are considered. The scope is demarcated to design an artefact within 

the boundaries of a clear context and to develop a design that is feasible within this research. 

Fourthly, the design decisions are made in Chapter 6.2. In this sub-chapter all PPM methods found in 

the theoretical research are shortly evaluated in relation to the problem discussed in this research. In 

order to choose the right PPM method(s), two semi-structured qualitative interviews were executed 

with one program manager and one expert (CFO). The interview guide of these interviews is shown in 

Appendix 13. In these interviews the results of the empirical research and theoretical research were 

presented. Furthermore, the design requirements and academic best practices were elaborated. By 

asking questions regarding design decisions, a discussion took place concerning the PPM methods 

related to the design requirements and academic best practices. Based on these two interviews, the 

PPM methods are compared and evaluated regarding the design requirements and academic best 

practices. An overview is created that visualizes which PPM method sufficiently meets the design 

requirements and academic best practices. Thus, based on the two interviews a choice has been made 

which requirement and academic best practice is met with each PPM method. This overview resulted 

in a choice regarding the PPM methods.  

Lastly, the design specifications are elaborated in order to answer the last sub-question about how 

the defined measurements should be utilized to efficiently manage the project portfolio. In the 

empirical research, the measurements for project success are identified. These measurements are 

used as input for the design to measure the success of projects and include this in the project portfolio 

management method. Thus, the design specifications are derived from the PPM method choices and 

the empirical findings regarding the success measurements. 

Conclusively, the design is constructed using multiple steps, which are visualized in Figure 12. The 

empirical research resulted in measurements for project success and design requirements. The 

theoretical research led to academic best practices and possible PPM methods. These research results 

are combined in order to develop a science-based tool that solves the problem within the empirical 

context. The design requirements and academic best practices led to a choice between multiple PPM 

methods. These decisions together with the defined measurements for project success resulted in the 

design specifications. In Figure 12, the building blocks used to develop the design are visualized.   
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Figure 12 The building blocks for the design 

3.3.1. Testing and validation 
The purpose of evaluation and testing is to validate whether the solution solves the problem. In the 

ideal situation, the design should be tested within each program of the company. Moreover, the 

design should be tested multiple times. Firstly, the alpha testing should be performed more broadly 

to identify problems within the solution. Secondly, beta testing should be performed which includes 

a test with multiple real users of the solution in their real working environment (Blumberg et al., 2014). 

The design should be used for multiple projects with different characteristics and along different life 

cycle phases in order to validate the success of the design in various situations. An extensive test will 

increase the internal validity of the design. Additionally, the design should be tested within another 

context to test for external validity. However, within this research it is not considered feasible to test 

and validate the design within the given time period in another context (external to Company X). 

Therefore, in this research only two internal tests are executed to internally test and validate the 

design and improve the design for further use within Company X. It was decided to perform these two 

tests to obtain a first insight in the validity of the design. In the future, more elaborate tests should be 

executed within the company and externally. This is a limitation of this research and a 

recommendation for further research, this limitation is also included in the discussion of this research 

in Chapter 7. 

The designed artefact with the specifications is tested by two test interviews with a program manager 

and project leader in each interview. In Appendix 14, the interview guide of these interviews is shown. 

During this test the problem statement and research question of this research was presented in order 

to clarify the context of the method. After this clarification, the scoring model in Excel was presented 

and shortly elaborated. The project leader and program manager were asked to fill in the scoring 

model for at least one project. Moreover, the project leader and program manager were asked to ask 

questions and mention unclarities, errors, or improvement opportunities while completing the scoring 

model. This gave the researcher insight in the possible improvement opportunities. Due to the 

discussion that took place between the project leader and program manager, the researcher was able 

to observe and make notes of the tests. After completing the scoring model, the bubble diagrams 

were explained and discussed. The results of the first test interview were processed and the design 

was improved. The second test was performed including these changes. In the second test, some other 

remarks were noted and processed. This last test resulted in the final design of this report.  



32 
 

4. Empirical analysis 

In the empirical analysis two research questions are answered from the empirical perspective within 

Company X. The questions that are answered from the empirical perspective are as followed: 1) What 

are the characteristics of different types of projects and the corresponding life cycle of these projects? 

2) How to define and measure the success of projects universally? Additionally, the empirical research 

explored how PPM could be beneficially applied within the company’s context. Therefore, the third 

sub-question regarding project portfolio management and the application of PPM, is explored from 

an empirical perspective.  

The first sub-question is answered by defining the characteristics of the different types of projects 

within Company X and visualizing the life cycle. The second sub-question is answered by identifying 

the success and success measurements of projects within Company X.  

As discussed in the theoretical analysis, the 

pyramid of Kerzner (2017) is used as 

framework (Figure 13). The structure of this 

framework is also applicable to the empirical 

analysis. In Chapter 4.1. the project 

characteristics are defined. In Chapter 4.2. 

the project strategy is identified including the 

project critical success factors, metrics and 

objectives. Finally, in Chapter 4.3. the desired 

situation of the solution from the empirical 

perspective is defined.  

4.1. Project characteristics 

The relevant project characteristics that are identified in the empirical analysis are the life cycle and 

the types of projects. The life cycle is discussed firstly, followed by the project types.  

Life cycle 

The life cycle within Company X is identified to obtain a better understanding of the processes within 

the company. Per life cycle phase different success factors or measurements may be appropriate. 

Therefore, identifying the different life cycle phases is considered relevant to answer the main 

research question.  

“How could you define one topic, such as costs, in a way that it is possible to say something about it 

over all life cycle phases of a product. Currently it appears to be difficult to measure costs in the 

beginning of the life cycle, and therefore we just don’t measure it. That is a misconception and 

unfortunate.” 

(Expert – K) 

The life cycle within Company X can be seen from two different levels of abstraction. Firstly, the life 

cycle of the maturity of a product that moves through the organization. Secondly, the life cycle of the 

project execution itself. In Figure 14 both perspectives of the life cycles are visualized. In the upper 

part of Figure 14, the life cycle of the maturity of a product within Company X is shown. This process 

starts with a sales phase, in which the client and Company X negotiate about the agreement. The sales 

phase is followed by the development phase, where a first project is established. The design and 

development of the product or process take place in this phase (New Product Development and 

Figure 13 Pyramid of Kerzner (2017) - repeated 
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Manufacturing Process Development). When the development phase is finished, the product life cycle 

management phase could start. This phase consists of the series production of the products and 

maintenance activities of processes. As can be seen in Figure 14, a feedback loop from the gate after 

development and product life cycle management takes place to the sales phase. This feedback loop 

shows the continuous collaboration with the sales department.  

Furthermore, the development phase and the product life cycle management phase consist of a 

process with several steps. The sales phase is not outlined in detail because it is out of scope in this 

research. The process of the two phases are visualized in the lower part of Figure 14. The development 

phase starts with a trigger and a new project will be created. The steps within the development phase 

are executed in order to transfer the developed product to the client. When the output of this 

development project is transferred and evaluated, the project ends. A new project starts in the 

product life cycle management phase. Often, this project consists of a long-term continuous process 

until the product is phased out by the client. If the product is indeed phased out, this project ends. 

Thus, when the product enters the product life cycle management phase, a new project is created. 

This leads to two different projects of one product in the entire life cycle seen in Figure 14.  

“I agree with the process, but the first thing that comes into my mind is the feedback loop to sales 

from both blocks (development and product life cycle management). The product has been developed 

and it may or may not be successful. But what is next?” 

(Project Leader – S) 

 

Figure 14 Life cycle management: product realization and project processes 

Project types 

A difference between several types of projects can be made within each company. Project types are 

analyzed in this empirical research since the variation of projects may lead to different success 

measurements per project. Company X would like to measure and manage project success over all 

projects; thus, awareness of these project types is important.  
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One distinction between projects has already been made, namely the phase of the project. Projects 

could be initiated for the development phase or product life cycle management phase. The two phases 

are already shortly introduced, and it is explained that in both phases a new project starts. However, 

the two types of projects are now more specifically defined. Firstly, the development projects include 

the development of new products or manufacturing processes. The new product development and 

manufacturing process should comply with the objectives and customer requirements on all sites. 

When the project is transferred to the client, the project ends. Secondly, the product life cycle 

management projects include the series production of the developed product. Furthermore, if the 

client requests minor changes of the developed products or process, this will be done in the product 

life cycle management projects. The project ends if the product is phased out.  

Additional to the distinction of the life cycle phase, a distinction can be made between the way value 

is created within projects. Within Company X this is called the type of ‘business model’ of a project. 

Four types of business models within the company are defined. Firstly, projects could be based on 

business model 1. These projects include products that are not specially developed on behalf of one 

specific client. The products are considered as off-the-shelf products and could be sold to a broader 

market without customizing it for a specific client. Secondly, the projects could contain business model 

2. Contradictory to business model 1, business model 2 is specially developed on behalf of one specific 

client. The client has a problem and asks Company X to design and develop a solution (product or 

process) that solves the problem. Thirdly, business model 3 is another way to create value within 

projects. Within projects with business model 3, the client already has a design for its problem. 

However, the development of the process or the product is performed by Company X. Lastly, projects 

could also be for internal purposes. Internal projects are requested by departments within Company 

X. The internal projects could vary from developing software for internal use to maintaining the 

production facilities.  

Based on the defined life cycle phases and business model types, the project types could be defined. 

In Table 8, the distinction between the type of projects is shown with the corresponding number of 

projects per type. For example, there are 58 projects that contain a business model 2 as business 

model and that are part of the development phase. In total there are 251 projects.  

“This gives on a very high level the context of projects indeed. I think every category is distinctive and 

you should not make it more difficult than this. This gives an interesting overview and includes the 

most important aspects.” (Expert- E) 

Table 8 Project types with the corresponding number of projects within the types 

 

 

4.2. Measuring project success  

The project strategy consists of project Critical Success Factors (CSFs), project metrics (measurements) 

and project objectives. Defining these three aspects may help Company X to measure and manage 
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project success in order to optimize project portfolio. In this chapter the project CSFs are firstly 

described, followed by the project metrics and project objectives.  

4.2.1. Project success factors 
Project success factors are the independent elements of a project that increase the likelihood of 

success. The project success factors were extracted from empirical research within Company X.  

The CSFs are generated by employees of Company X based on their idea of project success. The 

defined CSFs are coded and summarized in Table 9. To create an overview of all CSFs collected in the 

empirical data collection, clusters corresponding to the CSFs were created. All CSFs related to the same 

topic were taken together to create a success cluster. For example, all CSFs related to the team were 

clustered into the cluster Team. In Table 9, the success clusters with the related CSFs from the data 

collected are shown. Since all CSFs in Table 9 are in key words the data retrieved, a further explanation 

of the CSFs is shown in Appendix 10.  

Table 9 Project success clusters and corresponding Critical Success Factors 

 

The success clusters are considered relevant to all type of projects. It does not matter which business 

model type or life cycle phase the project has, these eleven clusters are applicable to all projects to a 

certain extent.  

“Basically, you have for example ten main categories which include the key points of success and 

influence everything you try to accomplish in projects.”  

(Expert – K)  

“There is not a big difference between the projects in case of success factors categories themselves. 

However, there is a difference in the importance of these success factors and their interpretation per 

project.” (Program Manager – B) 
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Although all success clusters are applicable to all projects, a difference could be made between the 

importance of the different clusters among the project types. Some CSFs may be more important to 

success in one project than in another project. For example, the CSFs regarding logistics are especially 

important in projects that offer lots of products to the client. To a lesser extent, logistic plays a role in 

project success of new product development projects. Although, logistics still could have impact on 

the success of these projects, the weight of these CSFs is less when interpreting the success of these 

projects. 

“For series production, measures that are quantifiable could be used, such as logistic performance 

and on time delivery. This measurement is less important for development projects. Although, it 

could have influence as well of course.” 

(Project leader – A) 

To obtain insight in the differences of the importance of success clusters among the type of projects, 

the frequency of occurrence per success cluster was calculated. This is the percentage of words spent 

per success cluster in each interview. In Appendix 12, Table 27 can be found in which the frequency 

of occurrence per interviewee and per success cluster can be seen. Comparing Table 27 to the quotes 

of the interviewees led to an important finding. Namely, the percentage of words does not correspond 

to the importance of the clusters as considered by the interviewee. For example, Program Manager J 

mostly talked about the costs-benefits; however, in his interview the following quote was found: 

“On the one hand, project success is in any case that you achieve your goals on time according to the 

schedule. On the other hand, project success is determined by the thoroughness and constancy of 

your project team. Yes, indeed the project team is key to project success.” 

(Program Manager – J) 

More differences like these were found between the spoken importance and percentage of words 

spent per success cluster. Therefore, the frequency cannot be used to rank the importance of the 

success clusters. Moreover, the exact differences between the different type of projects cannot be 

extracted from the Table 27 in Appendix 12 or the interviews. In order to obtain insight in the 

differences in the importance of success clusters among the different project types, project success 

clusters are weighted by the participants of the internal interviews. Six project leaders and two 

program managers within Company X gave a weight to the success clusters per type of project. The 

types of projects are distinguished based on the business model and life cycle phase. Thus, the 

participants could divide 100% among the success clusters within one type of project (one column in 

Table 10 and Table 11). By taking the average of the scores given by all participants, the weight per 

success cluster in each type of project is determined. In Table 10 and Table 11 the average ranking of 

the development and product life cycle management projects (PLCM projects) are shown, 

respectively.  
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Table 10 Weight of success clusters project types in development phase 

 

Table 11 Weights of success clusters project types in product life cycle management phase 

 

Differences between development projects and PLCM projects 

In general, two conclusions can be drawn. Firstly, the team CSFs scored highest on all development 

projects and is considered as the most important contribution to project success for all types in the 

development phase. Additionally, the team CSFs are considered more important in development 

projects than in PLCM projects. This can be explained by the innovative character of development 

projects that makes the team competences and composition important. The tasks are fuzzier than 

within PLCM projects and the uncertainty is higher. In PLCM projects the contribution of team CSFs to 

project success is reduced due to the reduced fuzziness and innovative character. Secondly, a general 

conclusion that can be drawn is that the three success clusters ‘logistics’, ‘quality’, and ‘cost-benefits’ 

have a higher contribution to project success in PLCM projects than in development projects. Logistics 

receives higher attention since series production is more dependent on logistic performance than new 

product development. Quality contributes to project success in a greater extent in PLCM projects 

because the higher maturity of the technology that accepts fewer quality failures. And the cost-

benefits CSFs are considered as more important for PLCM projects since costs can be reduced during 

series production and the margin should be maximized to make profit.  

These conclusions are the general findings related to the differences between development projects 

and PLCM projects. As can be seen in Table 10 and Table 11, the weights of the success clusters vary 

among the project types on more aspects. To further explain these differences all business model 

types are discussed below.  

Business model 1  
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Besides the high percentage given to team CSFs, business model 1 projects within the development 

phase score high on cost-benefits and project objectives. The client plays a less important role in 

success of this project type. This could be explained by the fact that no direct client is involved from 

the beginning of the project. For this reason, there is no external factor that pushes the project toward 

a success. Therefore, clear project objectives are considered as important in order to successful finish 

the project. Moreover, a clear cost-benefit consideration should be made because costs are made 

without direct benefits or payments by a client.  

Company X does not have many business model 1 projects in the PLCM phase yet, but the success of 

the few projects is strongly dependent on cost-benefits, quality and logistics. The client and team 

follow; however, their role in project success is considered significant smaller.  

“For the business model 1 projects within development, I think it should be really clear what the costs 

will be and what is expected regarding the revenue model. If we do not expect much revenue on the 

long-term and broader market, this might not become a successful project.”  

(Program manager - J) 

Business model 2 

For the business model 2 projects in the development phase, the client is considered as an important 

factor to project success. Client involvement and commitment is important to success since business 

model 2 are developed in collaboration with the client. In these projects there is a high uncertainty 

and fuzziness. Therefore, the client should be involved closely in order to succeed and meet their fuzzy 

needs. After the team and client, the CSFs regarding quality and cost-benefits follow. The projects in 

this project type are developed specific for a client and most of the time cannot be applied to others. 

Therefore, costs-benefits should be closely monitored.  

In PLCM projects, quality is considered most important to project success. Since the products are 

produced in series, quality issues may have serious consequences for the client as well as Company X. 

Moreover, the cost-benefits importance is increased. During the series production phase of business 

model 2 projects, the costs should be reduced by improving the process continuously, in order to 

increase the margin. 

“Within business model 2 development projects, the client has a problem and asks us to develop a 

solution for it. There is a specific client request and the client should be involved in many choices. 

During LCM, the product is produced in series. If the quality is good, the client will be happy.”  

(Project leader – S) 

Business model 3 

The business model 3 projects in the development phase, the importance of the team success cluster 

is also ranked higher. However, the success cluster is only considered a little more important than the 

success clusters following (a delta of 4% compared to client). Whereas within the other project types, 

the delta is much bigger. The role of the team is relatively lower due to lower fuzziness and complexity 

compared to the other types of business models. The client has specific requirements which should 

be maintained. The innovativeness exists in lesser extent.  

In the PLCM phase, the business model 3 projects clearly show a decrease in team importance. This 

could be explained by the fact that series production consists of standardized operational tasks with 

low complexity. Therefore, cost-benefits is important to project success followed by the quality.  
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“Within the development phase the involvement of the client is less important than for business 

model 2 because the fuzziness is lower than within business model 2 projects. During the LCM phase, 

the activities are easy and could be done by everyone thus the team does not influence the success 

that much anymore.” 

(Project leader – J) 

Internal 

For all projects within the development phase, team is considered as most important to project 

success. This is also the case for internal projects; however, in internal projects the percentage is 

significantly higher than the other success clusters. This is explained with the fact that internal projects 

may not have high priority within the company. With having a good team, the chance on success due 

to motivation may be higher. Thereafter, client, quality and planning contribute to the success of 

internal projects in the development phase.  

The internal projects in LCM do not appear very often. If they appear, the quality and team is 

considered most important.  

“If the internal client, the one that takes the initiative of the project, has a good reason and is 

motivated to fulfill the project, the chance on success is much higher. The project should be pushed 

by the client.” 

(Project leader – A) 

Differences between business models 

In order to compare the business models with each other, Table 12 and Table 13 have been made. 

The ranking of the success clusters is shown ordinal in these tables. This is done since percentages 

could not be compared over the business model types (horizontally). The 100% was divided within 

one business model (vertically). If a comparison with help of these percentages would be done over 

the different business models, this would give a biased result. Therefore, the percentages are 

transformed into rankings from one to eleven, shown in Table 12 and Table 13.  

Table 12 Ranking success clusters in development phase 
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Table 13 Ranking success clusters in Product Life Cycle Management phase 

 

The ranking makes it possible to compare the importance of success clusters over the business models 

more easily. Three main differences have been found between the business models within the 

development phase. Firstly, the cost-benefits CSFs are considered less important for internal projects 

than for the other three type of projects. This is explained by the fact that the financial benefits may 

be harder to express; therefore, steering based on cost-benefits CSFs is considered as less important. 

Secondly, the project objectives for business model 1 projects within the development phase are 

considered much more important than within other projects of the development phase. This could be 

since no client is involved; therefore, clear objectives should be set to achieve project success. Thirdly, 

the strategic aspects are more important for business model 1 projects, due to the strategic 

opportunity of starting such projects.  

Within the PLCM projects, two differences among the business models are noticed. Firstly, the same 

as in the development projects, cost-benefits is less important for internal projects. Secondly, an 

important difference is regarding the cluster ‘others’. This category contains the CSF regarding 

intellectual property. This cluster was ranked higher within business model 1 projects than for the 

other projects. This is explained by the fact that protecting the new products part of business model 

1 projects is more important since the market is broader. Without protection, it would be easier for 

competitors to imitate and enter the market. Therefore, this cluster is considered more important for 

business model 1 projects than for the other types.  

Client’s view on project success factors 

Clients indicated that the alignment between Company X and the client is considered as most 

important in order to achieve project success. This success factor is independent on the type of project 

or life cycle but was always considered as most important by the sample of this empirical research. 

More specific, the transparency and frequency of communication was most appreciated. Moreover, 

the planning, team, reaching objectives, quality, clear pricing, and logistics were also indicated as a 

contribution to project success for them. The alignment between the project team and client can be 

considered as the CSF ‘client involvement’. The weight of the internal success clusters is thus partly in 

line with what is mostly valued by the client.  

“Especially the transparency led to success. We were always open about the issues and cases that 

appeared. We never held back information, even if something was going on behind the scenes. 

Moreover, clear communication about the expectations and what will be delivered is considered as 

very important.” 

(Client – A) 
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4.2.2. Project success metrics 
In this subchapter the success metrics retrieved from the empirical research are defined. The success 

metrics should make it possible to quantify the CSFs in order to measure the success of projects.  

The metrics are coupled to the CSFs defined in the previous sub-chapter. The same ranking as with 

the CSFs is thus applicable. For example, during the development projects innovation and new product 

development play an important role. Therefore, it is more difficult to measure the hard facts such as 

costs and quality. This does not mean these factors are unimportant, but they might be measured 

differently or interpreted differently.  

Within the projects of the LCM phase most CSFs are easier to measure because these are harder 

facts. However, the soft aspects such as team and alignment are maybe not quantifiable in a good 

way.”  

(Program Manager – W) 

The empirical data resulted in metrics relating to the eleven success clusters, as can be seen in Table 

14. The metrics quantify the CSFs within these clusters. However, it became clear that not all CSFs 

could be easily measured and quantified. For example, possible measurements for stakeholder 

alignment were not found in the empirical research. However, there are many measurements that 

could be useful regarding the costs-benefits.  

In Table 14, the CSFs with the corresponding metrics (in the light blue rows) per success clusters are 

shown. Not all metrics are stipulated in detail, they are shown in Table 14 in the same way as they are 

retrieved from the empirical data collection. For example, the customer satisfaction rate was given as 

a measurement for customer satisfaction. However, it was not agreed on how the customer 

satisfaction rate should be determined. Therefore, based on the empirical data retrieved, the 

customer success rate is not specified in further detail in this chapter.  

“Customer satisfaction is a hard one to measure. If you just ask the customer, strategic answers can 

be given in order to drive us to the maximum performance or lowest price. You don’t know if they are 

honest or if they play a strategic game. Some kind of customer satisfaction rate should be measured 

on the right level within the client’s company.” 

(Focus group) 

This example shows how difficult it is to find universal and relevant metrics for some of the success 

clusters. The metrics retrieved from the empirical data are shown in Table 14 and the metrics are 

further explained in Appendix 11.  
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Table 14 Critical success factors and success measurements 
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4.2.3. Project objectives 
In this subchapter the project objectives are identified. The project objectives are normally developed 

during the sales phase of the project life cycle and are defined in collaboration with the client (internal 

or external). Whereas the CSFs and metrics of projects could be generalized, project objectives are 

always developed per project specific. The objectives are the relative measurements since they give 

the opportunity to measure the current situation compared to the objectives that have been set in 

the beginning of a project. Within the projects of Company X, the project objectives are always project 

specific and thus in more detail than CSFs or success measurements. 

The empirical data showed that project objectives are developed based on the QLTC framework. With 

this framework, objectives are developed in terms of Quality, Logistics, Technology, and Costs. Thus, 

project objectives are developed in the sales phase in collaboration with the client related to the four 

aspects of the QLTC framework. In Table 15 subjects of these project objectives are shown within the 

QLTC framework. These subjects are retrieved from the empirical data.  

Table 15 Project objectives 

 

As can be seen, project objectives regarding quality could be about the quality performance or 

requirements. Logistics project objectives are e.g. about the on-time delivery of the products or 

milestones. The project objectives regarding technology were interfered with the quality objectives. 

There is no clear distinction defined between the differences between quality and technology. 

However, they indicated that technology features and the solution it should solve are related to 

technology. Whereas, quality is more related to the production of a certain product. Last, project 

objectives are developed related to costs. This could be about e.g. the costs and margin estimation. 

Depending on the type of business model of the project, the objectives could be defined in less or 

more detail. For example, if the client comes up with a solution that Company X should execute 

(business model 3 projects), this would allow more specific project objectives. The degree of 

uncertainty is less and clear objectives with a scope could be set. However, when a project starts with 

only a problem with no solution in place, setting objectives in the sales phase would be in less detail.  

“Sometimes the client does not really specify its requirements, for example in business model 

2 projects. The project objectives are hard to draft and even harder to meet them without changes 

during the life cycle. For business model 3 projects, the client already has a design, we only produce it 

and the project objectives could be drafted with much detail. Then it is very important to also meet 

the objectives without too much changes.” 

(Expert – J) 
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4.3. Desired situation 

In this subchapter the desired situation is stipulated based on the empirical research. Defining the 

desired situation helps answering the main research question by defining the requirements and 

desires of Company X.   

The desired situation is to optimize the project portfolio of the company. To do so, the company would 

like to have an overview of all projects in a universal form. This allows the managers to allocate 

resources to the right projects, steer the projects based on facts instead of gut feeling, and have 

reliable information of the projects at all times (real-time).   

The higher management would like to have this insight preferably real-time. However, they also 

indicated that it should not take too much time to report all data in order to have this insight. The 

pressure on project leaders and team members is high due to the many projects they are part of. 

Collecting or filling in many data would not be supported by them, leading to difficulties while 

implementing the solution.  

Moreover, the goal of the solution is not criticizing the responsible project leaders. According to the 

empirical research, the solution should never be used for and focused on judging and measuring one’s 

personal performance compared to others. The solution should be used as a helpful tool that indicates 

the stronger and weaker points of a project in other to steer them into the right direction.  

Thus, Company X would like to have insight in the progress of projects, the chance on success of the 

projects, steer projects based on reliable data, and allocate the resources to the right projects. When 

the data is reliable it would be the ideal situation to also predict future situations of projects in order 

to prevent mistakes from happening.  

“We have information about the projects locally and some people have the authority to make 

decisions. However, we don’t have insight in the decisions that are taken or insight in how the 

projects progresses. We know it is important, but this insight is limited.  

(Expert – J) 

Currently we often make unconscious decisions. If we make a portfolio analysis and we are able to 

present it in a way that is approachable at all times, then you will see that people are taking a look at 

it and consider it while making their decisions. This will influence their opinion eventually. 

(Expert – J) 

Company X would like to create a way of working in which it becomes common practice to evaluate 

projects with help of a tool or dashboard. This tool or dashboard should not be the goal, but it should 

contribute to efficiently manage the project portfolio. Moreover, it should be helpful for the project 

leaders, program managers and higher management without taking too much valuable time.  

It is desired to obtain insight in the individual projects; however, the tool becomes useful if it visualizes 

the projects of the entire program portfolio. The solution should be applicable to all projects. 

Moreover, when having insight in the single projects, it would also be useful to cluster the projects 

into programs in order to have a program overview. The method could be integrated in existing digital 

systems of the company, such as the project management system. Preferably, no new software should 

be used.  

“If I may dream for the ideal situation, the data quality is high, so it allows us to predict future 

scenarios of the projects. But that is next level. For now, I would like to have a dashboard in which I 
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can see the status of projects today and can look back to the status of the projects last month.” 

(Expert – J) 

4.4. Summary empirical analysis 

In this chapter, the first three sub-questions are answered based on the empirical research within 

Company X. The results of this chapter, together with the theoretical findings form the basis of the 

design requirements and content of the design.  

There are two different types of life cycles that could be distinguished within Company X. First, the 

product realization is defined as a three-phase process: sales phase, development phase, and product 

life cycle management phase. The second life cycle considered is one detail deeper, namely the 

development phase and product life cycle management phase have a project life cycle itself. In this 

research the sales phase is out of scope. 

The project types defined in the empirical research are based on the life cycle phase and the type of 

business model. Thus, the projects within the development phase and the product life cycle 

management phase are considered as two project categorizations. Furthermore, there are three 

different business models defined: business model 1, business model 2, business model 3, and Internal 

projects.  

The empirical findings distinguished eleven success clusters which are applicable to all project types. 

However, the importance of each cluster may vary over the different project types. These success 

clusters consist of CSFs and measurements concerning the same topic. Project objectives are drafted 

for each project individually but are always based on the QLTC framework.  

Company X would like to have insight in the progress of projects, the chance on success of the projects, 

steer projects based on reliable data, and allocate the resources to the right projects.  
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5. Requirements and best practices 

In this chapter the organizational requirements for the solution are elaborated. These requirements 

are derived from the empirical research.  

5.1. Organizational requirements 

Based on the empirical analysis, design requirements are defined. The internal interviews in the 

empirical analyses led to specific design requirements. In Appendix 15 the sources of the design 

requirements are shown. For example, expert E and program manager B mentioned that creating an 

overview of all projects would be useful to compare projects. Moreover, expert K initiated that having 

insight in the chance on project success would be useful. Thus, these statements mentioned during 

the interviews together led to the design requirement F1.  

The requirements are divided into functional requirements, boundary conditions, user requirements, 

and design restrictions (Van Aken et al., 2012). The functional requirements form the core of the 

requirements, they include the performance demand of the solution to be designed. The boundary 

conditions are those conditions that need to be met unconditionally. User requirements are specific 

requirements from the viewpoint of the user. Lastly, the design restrictions comprise the solution 

space preferred by the principal.  Although, other type of requirements leads to the best solution, the 

design restriction may reject such solution for its specific reasons (Van Aken et al., 2012). The design 

requirements in this research are given below.  

Functional requirements: 

F1. The solution should include a simple overview that visualizes the chance on success of all 
       projects 
F2. The solution should include reliable information (not only based on gut feeling) 
F3. The solution should identify the weaker points of projects early in the life cycle, so that  
       these can be steered, or projects can be stopped 
F4. The solution should include a complete set of success clusters that define the success of  
       projects (in order to obtain insight in the chance on success) 
F5. The solution should contribute to optimizing the project portfolio management 
F6. The solution should differentiate the success factors per type of project and over the life    
       cycle of the project 
F7. The solution should allow comparison of projects in order to support deciding on  
       priorities among projects and within projects  
F8. The solution should provide guidelines on how to react on the outcome of the method  
       and manage the project portfolio 
F9. The solution should predict future situation or problems that could arise of the projects 
 

Boundary conditions 

B1. The solution should be easy to understand by all relevant stakeholders 
B2. The solution should document and save reliable data over time 
B3. The solution should be able to derive the results on project level, program level, and  
       organizational level 
B4. The solution should be able to be integrated in existing systems and processes within the  
       company 
B5. The solution should be a standardized tool that includes all projects within the company 
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User requirements 

U1. The solution should not take too much time to report all data by the responsible  
       reporter 
U2. The solution should have a clear structure which is easy to understand 
U3. The solution should be easy to use and interpret by the project leaders, the program  
        managers, and management 
 

Design restrictions 

D1. The solution should be supported by project leaders, program managers, and  
        management  

 
With help of these requirements and the found literature, the design is drafted.  

5.2. Academic best practices 

Based on the theoretical research, several academic best practices and takeaways can be defined. In 

Appendix 15, the sources of the academic best practices are shown. The best practices are threefold. 

The best practices regarding the project characteristics and project strategy elements are identified. 

These best practices were relevant for the empirical research and defining the content of the design. 

Additionally, the best practices regarding the PPM method are identified. These takeaways, together 

with the organizational design requirements, form the basis for decisions regarding the PPM method.  

Project success 

P1. Project success should be defined and formalized to prevent disagreements and personal  
       indices in projects by defining the project strategy 
P2. The project strategy should be defined by identifying the CSFs, metrics, and project  
       objectives 

 
Project strategy elements: 

S1. Project success could not only be defined by budget, schedule, and performance 
S2. CSFs could be related to the project, project leaders and team members, the  
       organization, and the external environment 
S3. CSFs may vary over time and per project type and should defined company-specific 
S4. Metrics or measurements should help a company to determine the current status of a  
      project and predict the future 
S5. Measurements should be used to validate the health of a project and identify the status  
      of a project today. 
S6. Project objectives should be defined project specific within a company 
S7. The CSFs and metrics should be agreed upon by all relevant stakeholders (e.g. client,  
       project management, and senior management) 

 
Best practices the design should meet: 

M1. The solution should connect the project strategy of individual projects towards the  
        overall business goals 
M2. The solution should allow to include different type of projects since they may be  
         measured differently 
M3. Measuring project success should be done during the entire life cycle and long-term  
         effects should be included to determine project success 
M4. The solution should support concurrent reprioritization of projects within the portfolio 
M5. The solution should support the allocation of resources to projects based on the priority 
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M6. The solution should support projects to meet the predefined plan  
M7. The solution should support creating an overview of the ongoing projects 
M8. The solution should not be over-reliant on financial methods  
M9. PPM should be integrated with a portfolio reviews dominate approach if it concerns a  
        fast-paced company in a fluid market and requires a dynamic portfolio. 
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6. Design 

In this chapter the last sub-question is answered: How should the defined measurements be utilized 

to efficiently manage the project portfolio? 

First, the design scope is elaborated in which the boundaries of the design are demarcated. Secondly, 

design decisions are made and explained in order to form the basis of the design. Thirdly, the initial 

design is derived with its specifications including a scoring model, bubble diagram and procedure. 

Lastly, the design is verified with help of several tests within the empirical environment.  

6.1. Design scope 

In this sub-chapter the conclusions of the academic best practice and design requirements are taken 

into consideration to democrat the scope of the design. Choices are made based on the previous 

findings and what is considered feasible. 

This research is focused on developing a solution that solves the problem within Company X and 

contributes to the literature. Company X experiences difficulties in measuring the success of projects 

universally during the life cycle phases. Project success is not defined and there is insufficient 

information to steer projects based on their chance of success. This is resulting in inefficient project 

portfolio management. The literature research identified the pyramid of Kerzner (2017) which formed 

the theoretical framework of this research. This pyramid visualizes that PPM is the link between 

individual project strategy and the overall business objectives. Therefore, the scope regarding the 

project characteristics and project strategy is further explained.  

Project characteristics 

The literature research identified that categorizations of projects in a PPM context should be tailored 

to the specific contextual situation. The empirical research identified the different type of projects 

within Company X based on its business model. Four business models are distinguished and should be 

included in the solution. Moreover, the phases of the life cycle are defined. The projects are also 

classified based on the life cycle phases, namely: development or product life cycle management. In 

the literature research, more distinctions between projects are made in order to define different 

project types. In the design, distinctions have been made only based on these two aspects (life cycle 

phase and business model) to keep it simple and because a different project approach is applicable to 

these types. Categorizing projects based on more characteristics did not lead to new insights in terms 

of project success strategy. Other categorizations were less useful, since the project approach was not 

different among these categorizations. The categorization based on life cycle and business model type 

led to distinct project groups with all the same approach and process. The solution should be 

applicable on the development phase and project life cycle management phase. The sales phase is 

considered out of scope since there is chosen to focus on measuring and managing ongoing projects 

into the right direction. Project selection is important within PPM as well; however, not feasible to 

include in the solution. Project selection is considered as another domain within Company X since for 

project selection, other criteria may be relevant than for managing ongoing projects in the portfolio. 

Due to limited time available, this is thus not feasible to include in this research.  

Project strategy 

Rad (2003) identified that there is a need to formalize project success and make subjective evaluations 

implicit. The chance on project success is greater if stakeholders of the project agreed upon the project 

strategy (Kerzner, 2017). Moreover, the project strategy should be aligned with the overall business 
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objectives. This could be connected by implementing Project Portfolio Management. Therefore, the 

solution should be focused on a method for Project Portfolio Management.  

Literature research identified project success could be measured with help of the project strategy 

elements: CSFs, project objectives and measurements. The empirical research identified the content 

of the project strategy elements, the CSFs, objectives and measurements itself. The CSFs and 

measurements are clustered into success items that should be included in the solution in order to 

measure and manage project success. Additionally, the project objectives are considered as a CSF 

within Company X. Therefore, project objectives should be integrated in the solution as a CSF.    

As identified in the theoretical research, the way of measuring project success may vary over the 

different type of projects. In the empirical research was found that the CSFs and corresponding 

measurements do not vary; however, the level of importance of the CSFs could vary per type of project 

over the life cycle phases. Empirical research identified the different level of importance per type of 

project, in each phase, and per CSF.  

Steering projects based on metrics will not always lead to improvements on the short-term (Kerzner, 

2017; Mir & Pinnington, 2014). Therefore, the solution should measure project success frequently in 

order to see progress on the long-term. Moreover, the theoretical research found that measuring 

project success only during the project life cycle is too simplistic, because some effects may be felt 

after the completion of projects (Mir & Pinnington, 2014). Therefore, an estimation of the future 

opportunity and leveragability should be included in the solution.  

In the empirical research was found that not all CSFs are easy to quantify or that they are not known 

early in the life cycle. E.g. team and client satisfaction are hard to measure objectively. Whereas e.g. 

costs-benefits is hard to quantify early in the life cycle. In order to measure project success universally 

over the life cycle phases and to be able to compare projects, a universal way of measuring should be 

found for each defined CSF. Moreover, the CSFs defined in the empirical research are intertwined with 

the measurements. Therefore, CSFs are chosen to measure with a scale from one to ten in order to 

quantify them without defining specific measurements which could not be found for all relevant CSFs.  

To conclude, the solution should be applicable on all projects within Company X in the development 

and PLCM phase. This is considered feasible due to the project types defined, with help of the project 

types all projects are part of one category. Moreover, the progress of the projects should be measured 

to identify successful and unsuccessful projects. The aim of the solution is to steer projects into the 

right direction to increase the value of the project portfolio. Allocating resources, prioritization of 

projects, identifying focus points within organizations, and align the individual projects to the overall 

strategy of the company are the objectives of the solution. These objectives should be incorporated 

in the solution to a feasible level.  

6.2. Design decisions 

In the previous sub-chapter, the scope as input for the design is demarcated. In the literature research, 

several PPM methods came into consideration. These methods are considered, evaluated and choices 

regarding the design are motivated in this subchapter. The problem within Company X requires 

measuring and managing project success in order to optimize the project portfolio. Six project 

portfolio methods were considered in the literature research in Chapter 2.3. and these methods are 

considered as input for the design.  

First, financial methods are considered. These methods, such as NPV and payback period, are 

calculations which are easy to understand and can be quantitatively calculated (Cooper et al., 2001b). 
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Normally, calculating financial methods is a reliable method which is not based on gut feeling but on 

facts. However, in the empirical situation, where many projects start with high uncertainty and have 

an innovative character, these methods are hard to estimate. The project negotiations may continue 

during the different gates of the life cycle. Therefore, calculations as payback period are hard to 

calculate over the different project life cycle phases.  

Secondly, a scoring model is a PPM method which includes a bottom-up approach of scoring projects. 

The goal of a scoring model is to maximize the portfolio value and bottom-up strategic alignment 

(Cooper & Edgett, 2001). The scoring model allows gathering qualitative as well as quantitative data 

of each individual project (Rad & Levin, 2006; Cooper & Kleinschmidt, 2001). However, the scoring 

model also has disadvantages, e.g. the model may lead to subjective information due to the subjective 

way of scoring.   

Thirdly, the bubble diagram is considered as PPM method. The bubble diagram should help to balance 

the project portfolio (Cooper & Edgett, 2003). Example of an often-used bubble diagram is the risk-

reward diagram. This method visualizes the project portfolio which could help with decision-making. 

However, this method visualizes the current situation and does not allow predictions.  

Fourthly, business strategic methods are considered as a top-down strategic alignment PPM method 

(Chao & Kavadias, 2008). An example of this method is the strategic bucket approach. This method is 

a subjective method to rank projects within a bucket and divide e.g. resources among projects within 

this bucket. An advantage is that this method can include all type of projects and is easy to understand. 

However, the disadvantage of this method is that it only allows a high-level top-down approach, 

without going into detail on the project’s situation. 

Fifthly, the resource limits and capacity analysis are considered as PPM method. This method allows 

resource allocation based on the resources available and resources needed for every project 

(Repenning, 2001). The advantage of this method is that the resources can be allocated in an efficient 

way leading to high productivity per employee. A disadvantage of this method is that the needed 

resources are hard to estimate, may vary over the life cycle phases, and are subject to change.  

Lastly, the real options method is considered as a PPM method. This method allows to include high-

risk project and make trade-off among projects based on several chosen aspects (Faulkner, 1996). The 

advantage of this tool is that all type of projects could be included, and also high-risk projects are 

taken into consideration. A disadvantage of this method is that is time-consuming to complete the 

options method with over 50 projects.   

In Table 16 the organizational requirements are compared to the possible PPM methods. The orange 

colored areas show the scoring model does not sufficiently meet the requirement. The green colored 

areas show that the method is meeting or could be adjusted in order to meet the requirement. 

Moreover, in Table 17 the academic best practices regarding the PPM method are evaluated with each 

method. The decisions concerning color of the requirements and academic best practices are based 

on two interviews with one expert and one program manager. In these interviews the requirements 

and the possible PPM methods were discussed and as a conclusion, the researcher decided on the 

color of each requirement.  
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Table 16 Design requirements related to the PPM methods 

 

Table 17 Academic best practices and takeaways related to the PPM methods 

 

The advantages and disadvantages of each method in combination with the empirical goal of the PPM 

method led to a selection of the most appropriate PPM methods as a basis for the design. Based on 

the finding of Cooper et al. (2001b) that a hybrid approach is most successful, there is chosen to adjust 

and combine multiple methods as the best solution. Table 16 and Table 17 indicate that the scoring 

model and bubble diagram meet the most requirements and academic best practices. Based on this 

finding these methods are considered appropriate as input for the design and are further explained. 

The scoring model is considered as an appropriate method since all success items defined can be 

included. The scoring model allows gathering data of each individual project and report the status of 

each CSF. The scoring model gives insight in the chance on success of each project. The advantages of 

the scoring model are: 1) it is possible to include qualitative CSFs, 2) it is possible to include all defined 

items in the empirical research leading to success, 3) it is possible to define the status of individual 

projects, and 4) it is possible to include the level of importance of each success item over the different 

types of projects. 
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The bubble diagram is chosen to complement the scoring model. The bubble diagram has as advantage 

that it visualizes the projects within the entire portfolio on relevant aspects. The empirical situation 

requires an overview of the chance on success of all projects in the project portfolio. This bubble 

diagram allows program managers and senior management to derive an overview of their program or 

entire portfolio of the company. Moreover, the PPM method should help steering projects into the 

right direction. To conclude, advantages of the designed bubble diagram are: 1) having a portfolio 

overview of all projects, 2) visualizes the portfolio on program level and organizational level, and 3) 

guides decision making regarding possible improvements and strategic alignment.  

Additionally, a financial method could be used to indicate the magnitude/size of a project in terms of 

money. Indicating the size of projects, helps managers to determine the importance and impact one 

project may have. However, the PPM solution should not be over-reliant on the financial aspect and 

this should not retrieve the focus.   

The strategic methods are considered inappropriate in this context since it is a top-down approach. It 

does not allow to obtain detailed information of the status of projects, which is the aim of this 

research. The resource limits and capacity analysis are not part of the design as well. This method is 

only focused on allocation of resources without in depth information of the progress of projects. This 

method may be suitable for the company in order to optimize the resource allocation of ongoing 

projects. However, this method does not suit the aim of this research: measuring and managing 

project success to optimize the project portfolio. Lastly, the method real options is not considered 

appropriate. The main reason to neglect this method is the time-consuming process which does not 

suit to the current processes of the company. There may be high resistance to implement a time-

consuming method which is hard to estimate in the beginning of the life cycle. Moreover, it is not 

feasible to include over 50 projects within the real options method.  

As can be seen in Table 16 the requirement, regarding providing a guideline on how to react on the 

results of the PPM methods (F8), is not met with the scoring model and bubble diagram. Moreover, 

only measuring and visualizing project success and improvement opportunities does not contribute to 

optimization of PPM (F5). Therefore, it is decided to complement the method with a procedure that 

helps program managers, project leaders, and management to interpret the results. Additionally, the 

implementation of the methods is supported with this procedure.  

Three requirements are not met sufficiently, namely the requirements regarding: objectively 

measuring project success (F2), the support of project leaders, program managers, and management 

(D1), and the solution predicts future situations and problems of a project (F9). These three 

requirements are reduced to a minimum in the design. However, these requirements should be part 

of future research since they are not feasible to meet in this design and context in the current 

situation.  

To conclude, a scoring model, bubble diagram and procedure form the design. The design 

specifications are elaborated in the next sub-chapter.  

6.3. Design specification 

The design is threefold: a scoring model, a bubble diagram, and a procedure. A scoring model is used 

to prioritize the projects of the entire project portfolio and within the programs. A bubble diagram is 

developed to have a visualized overview across all projects, which supports decision making. Lastly, 

the procedure should help as a defined series of actions of managing the project portfolio.  
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The scoring model and bubble diagram support managing the project portfolio of projects in progress. 

The aim of these tools is not to stop projects, but to steer projects on specific aspects based on their 

scores. 

Scoring model 
The scoring model is a tool that scores all the projects based on eight success clusters. In the empirical 

research eleven success clusters were defined relating the CSFs retrieved in the research. These eleven 

success clusters are interpreted and implemented in the scoring model. The success clusters are 

reduced to a set of eight items due to several changes. Firstly, one success cluster is left out, namely: 

others. The cluster ‘others’ consisting of the CSFs regarding legal and Intellectual Property activities, 

is more appropriate to define in the sales phase of the life cycle. The sales phase is out of scope for 

the design and therefore this success cluster is not included in the scoring model. Secondly, the CSFs 

part of the success cluster ‘stakeholder alignment’ are divided among ‘team capability’ and ‘client 

satisfaction’. This division is done because the CSFs part of stakeholder alignment were conflicting and 

partly similar to these two success clusters. Thirdly, the success clusters ‘project objectives’ and 

‘planning’ are combined into ‘project definition’. Project definition better describes the CSFs part of 

these success clusters. In Table 18 the eight success clusters are given with their definition and CSFs. 

This explanation of the success clusters will help evaluate the scores.  

Table 18 Success clusters part of scoring model 
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In the empirical research was identified that each success cluster has different levels of importance 

per project type and life cycle phase. By empirical research the level of importance was identified. 

However, the eleven success clusters are now reduced to eight clusters. Therefore, the given weights 

(importance level) in the empirical research, needs to be adjusted. The weights of ‘planning’ and 

‘project objectives’ are summed up to receive the weight of the ‘project definition’. The weights of 

‘others’ and ‘stakeholder alignment’ are divided among the eight aspects based on logic and rounding. 

Dividing the weights of these two aspects has a very small impact on the weights of the eight aspects 

since these two clusters received relatively low importance. 

Thus, the scoring model consists of eight success items including a specific weight depending on the 

project type and life cycle phase. The score given to each success item per project decide the chance 

on project success. The weights are shown in Table 19.  

Table 19 Weight of the success clusters scoring model 

 

In Table 20 an example of a completed scoring model, including eight projects, is shown. The type of 

project and the life cycle should be chosen first. Followed by filling in the score from 1 to 10 on each 

aspect. In order to define these scores, the definition of Table 18 should be used. As an outcome of 

filling in the scores for each success item, the chance on project success is calculated per project. The 

chance on success is calculated as followed: 

𝑆𝑢𝑐𝑐𝑒𝑠𝑠 % = ∑  
𝑤𝑒𝑖𝑔ℎ𝑡 × 𝑠𝑐𝑜𝑟𝑒

10
 

Thus, the sum is taken of all scores multiplied by the weight. In order to retrieve the percentage, each 

weighted score is divided by ten.  
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Table 20 Example scoring model 

Moreover, the scoring model indicates the aspect that has the greatest improvement opportunity, 

taking the weights into account. The improvement opportunity is the maximum percentage that a 

success item can increase when the score is enhanced to a ten. The greatest improvement opportunity 

is able to increase the chance on project success most. In Table 21 the improvement opportunity is 

calculated (for the same example projects as Table 20). The formula to calculate the improvement 

opportunity is as followed:  

𝐼𝑚𝑝𝑟𝑜𝑣𝑒𝑚𝑒𝑛𝑡 𝑜𝑝𝑝𝑜𝑟𝑡𝑢𝑛𝑖𝑡𝑦 =
10 × 𝑤𝑒𝑖𝑔ℎ𝑡 − 𝑠𝑐𝑜𝑟𝑒 × 𝑤𝑒𝑖𝑔ℎ𝑡

10
 

First, the weight is multiplied by ten since ten is the highest possible score. This first step calculates 

the highest possible contribution to the success percentage for the calculated success item. Secondly, 

the actual score is multiplied by the weight in order to receive the current contribution to the 

percentage of success. Thirdly, the difference is calculated and divided by ten in order to retrieve the 

improvement possible. Lastly, the calculation so far, is divided by ten, in order to have the percentage 

instead of a score from one to ten. The greatest improvement opportunity is seen per project in Table 

21, this is the highest percentage per row. Table 21 shows a heat map of the improvement 

opportunities per project.  

Table 21 Improvement opportunity 

 

To conclude, the scoring model should be completed for each individual project by filling in the 

scores. The scores can be decided with help of Table 18 which defines the success clusters. The 

percentage of project success and greatest improvement opportunity is automatically calculated 

when filling in the scores. With this information the projects could be prioritized and the success 

items within projects could be prioritized based on the current scoring.  

PN Project name

Team 

capability Quality Client

Cost-

benefits

Project 

definition Logistics

Strategic 

fit Risk

Greatest improvement 

opportunity

P1 Project 1 4% 3% 6% 3% 6% 3% 6% 5% Client

P2 Project 2 10% 4% 2% 2% 8% 2% 0% 2% Team capability

P3 Project 3 4% 2% 8% 5% 2% 4% 3% 1% Client

P4 Project 4 8% 2% 2% 6% 12% 3% 6% 6% Project definition

P5 Project 5 3% 6% 3% 6% 3% 5% 2% 2% Quality

P6 Project 6 1% 12% 2% 2% 1% 2% 1% 1% Quality

P7 Project 7 0% 8% 6% 0% 4% 5% 0% 3% Quality

P8 Project 8 10% 8% 1% 2% 8% 3% 0% 2% Team capability
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Bubble diagram 

A bubble diagram is developed to visualize the entire portfolio of a program or of the company. 

Visualizing the portfolio of the projects may support the decision-making process of PPM on a higher-

level (program management and senior management). In order to support decision-making of 

portfolio management, some additional data is needed as input next to the scoring model. First, the 

tenure of the project needs to be filled in. This indicates how long the project is going on. Secondly, 

the Net Present Value (NPV) should be calculated or estimated per project. Both aspects could be 

retrieved from the current data documentation of the company. With this data, the bubble diagram 

as shown in Figure 15 can be retrieved.  

On the y-axis the probability of success is shown, which is the output of the scoring model. On the x-

axis the tenure of the project is shown. The size of the bubble indicates the NPV of the project. Plotting 

this data over the tenure of the projects indicates the maturity and the trend of projects. NPV is a 

financial measurement in order to indicate the magnitude of the project. With help of this bubble 

diagram, it is possible to interpret how the projects evolve over time regarding its success. The ideal 

trend is that projects have an increasing chance on success as the project gets more mature. If not, 

you would like to steer the projects that are mature and have a high NPV but have a low chance on 

success. 

 

Figure 15 Bubble diagram project scoring over time 

Another relevant bubble diagram is shown in Figure 16. This bubble diagram should be used 

additionally since it provides more information on what success factor should be focused on, on the 

short term. On the y-axis the NPV is plotted. On the x-axis the percentage of the greatest improvement 

opportunity per project is plotted. The seize of the bubble indicate the chance on success of the 

project. This bubble diagram may help identifying the improvement with the highest priority. If one 

project is situated in the right upper part of the diagram, this project has the opportunity to increase 

its score with a high effect, since the NPV is high as well. This shows on which projects and success 

item should be focused in order to create the portfolio’s value.  
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Figure 16 Bubble diagram greatest improvement possibilities  

The method includes the estimation or calculation of the NPV, which could be considered as a financial 

method. This financial method is used to indicate the magnitude/seize of project in terms of money. 

However, the solution is not reliant on the financial aspects included and this should not retrieve the 

main focus.   

Procedure 

Two tools are given in order to optimize Project Portfolio Management. However, the application and 

integration of these tools should be specified. A procedure written in the format of the company is 

shown in Appendix 16. This procedure describes the tasks and responsibilities of project portfolio 

management. Moreover, the solution and the way of interpretation is included in the procedure. In 

this paragraph the procedure on how apply and interpret the solution is shortly explained.  

A project leader is responsible for the progress and success of its project. The project leader should 

be abreast of the status of each success aspect of its projects. Therefore, the scoring model is filled in 

by the project leader each six weeks. The scoring model obtains an overview of the status of the 

project to the project leader. Besides the usefulness of the model for the project leader, this tool is 

useful for the program manager as well. The program manager should have an overview of all projects 

within its program for prioritizing projects and help project leaders to succeed in their projects by 

offering support. The program manager should therefore evaluate the scoring of the projects within 

its program. The role of the program manager is to evaluate the scorings and reduce the possibility of 

subjectivity by the project leader by discussing the scores. The program manager is able to place the 

individual project scores into perspective.  

The bubble diagram is derived by the program manager. The additional information (NPV and tenure) 

is retrieved from the data documentation or is estimated by the program manager. A program 

manager will not kill projects because the probability of success is low. The aim of the tools is to steer 

the projects into the right direction. The project leader could steer the aspect with the greatest 

improvement opportunity in its individual projects; however, the program manager can also use this 

as an indication of program wide difficulties. For example, if many projects score low due to the team 

capability, some issues in resource allocation within that program may be the cause.  
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With having meetings between the project leader and program manager, a link between the individual 

projects and portfolio management is made. Additionally, a meeting between the program manager 

and senior manager takes place every quarter (four times a year). Within this quarterly meeting the 

entire project portfolio of the program is discussed. Important decisions are made regarding the won’t 

and must do’s of projects and the prioritization of the projects. The program strategy will be aligned 

with the overall business strategy in this meeting. Moreover, the keep the portfolio dynamic, this 

quarterly review is a portfolio dominate approach. All project within the program portfolio will 

compete against each other and prioritization is done.   

6.4. Design testing and validation 

The design specifications are tested within two programs. During the test, the researcher observed 

the questions or difficulties that appeared. The first test led to several improvements regarding the 

success items. The project leader and program manager would like to give a score to each individual 

CSF within the success clusters, to derive the overall score of project success. Moreover, the order of 

the CSFs as they appear in the scoring model was not considered logic. Therefore, they proposed to 

change the order, as can be seen in Table 22. Lastly, during this test some improvements on the CSFs 

were proposed. In Table 22 the newest version of the CSFs within the success clusters is shown. Within 

cost-benefits the following CSF is deleted since it was already included in the team capability and other 

CSFs within the costs-benefits: sufficient budget and resources available. Within quality performance 

some improvements have been done as well. First, the first CSF is added: quality requirements are all 

clear and aligned with the client. Secondly, one CSF is changed from ‘quality performance is in line 

with client expectations’ to ‘quality performance is communicated with the client’. 
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Table 22 Validated success clusters scoring model 

 

In the second test, the above-mentioned improvements were included. During the second test, the 

participants proposed not to score on each individual CSF. They considered the CSFs useful in order to 

be able to interpret the scoring success clusters. In their opinion it is not necessary to fill in each CSF 

individually to derive the score of one success cluster. During the second test, the project leader and 

program manager did not fully agree with one greatest improvement opportunity as output of the 

scoring model. This could indicate the weights given to the success cluster per type of project, is not 

the right weight. Therefore, the weights of the success clusters should be tested and validated on the 

longer-term.   

Overall, the project leaders and program managers indicated that the solution does not take too much 

time to do regularly. Moreover, all respondents considered the method as a useful tool that guides 

them in discussing the right aspects of a project and making decisions regarding the project portfolio. 

Thus, support for the PPM method defined in the design specification is founded after some minor 

improvements. The requirement (D1) is supported, which indicates the method should be supported 

by the internal stakeholders.  
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6.5. Implementation 

In this subchapter a short introduction is given in how to implement the designed solution within 

Company X, on request of Company X. The solution is now tested and validated with help of user 

experience tests and a validation by an expert and could be further implemented in the company. 

First, the procedure and the methods should be integrated in the company’s daily processes. This 

could be done by providing a template of the method and the procedure on the dashboard of the 

company. 

Secondly, since the method was supported and did not take too much time to complete by the project 

leader, the project leaders should complete the scoring model. Each six weeks a steering meeting of 

the project takes place with all relevant stakeholders of the project. The project leader can use the 

scoring model as a guideline to review the status of its project before the steering meeting. Focus 

points of the project can result in a discussion in the steering meeting. Moreover, after completion of 

the scoring model by the project leader, a review should be planned with the program manager. The 

program manager and project leader should discuss all projects executed by the project leader. 

Currently, this meeting already takes place frequently. However, the review meetings tend to go too 

much into detail about the operations of the project. For example, the project leader may talk about 

specific components of the product. The program manager should be interested in the overall status 

of the project in order to prioritize the projects in its program and increase the value of its portfolio. 

Therefore, the scoring model can be used as a useful guideline for the periodically meeting between 

the program manager and project leader each six weeks. The program manager is responsible to 

arrange the periodically meeting with the project leader since he/she is aware of the importance of 

this meeting and responsible for PPM.  

Thirdly, in the test was mentioned that one of the greatest improvement opportunity outcomes was 

unexpected. Therefore, it is proposed to add a column to the scoring model in which the project leader 

and program manager can fill in what the greatest improvement opportunity is in their opinion. After 

many data is gathered, the deviation can be calculated and if necessary, the weights of the success 

items per type of project can be re-evaluated.  

The participants of the test supported the solution and did not resist to use the methods. In order to 

implement the method in all programs and over all projects, resistance should be prevented. The eight 

steps of the implementation process of Kotter & Cohen (2012) should be followed in order to 

implement the solution company-wide. These steps can be found in Appendix 17.  
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7. Conclusions and discussion 

In this chapter the answers to the research question and the sub-questions are given. Afterwards, the 

discussion of the research is elaborated with help of theoretical implications, practical implications 

and recommendations, limitations, and future research.  

7.1. Answering the research question 

In this subchapter the main research question is answered with help of answering the four sub-

questions. The empirical research is conducted within Company X. The first sub-question is defined 

as follows: 

What are the characteristics of different types of projects and the life cycle phases of these 

projects? 

Project characteristics on which projects can be categorized are identified in literature. Projects should 

be categorized in order to be able to compare projects as part of project portfolio management. Eight 

categorizations are defined: external/internal customer, market, level of innovation, complexity, 

uncertainty, scope, importance, and pace. Moreover, projects include a project life cycle in which the 

organizational effort on the project varies. Within Company X, projects are categorized based on the 

type of customer (internal or external), the business model type, and the life cycle phase. The business 

model types differentiate on the scope of the project, level of innovation and the role of the client. 

The life cycle within Company X consists of the sales phase, development phase, and product life cycle 

management phase. Projects in the development phase have an innovative character with high 

uncertainty and complexity. Projects in the life cycle management phase are less innovative and 

complex, the uncertainty is reduced to a minimum and the pace is suited for the long term.  

How to define and measure the success of projects universally? 

Project success is defined from an empirical top-down and bottom-up perspective within Company X. 

Project Critical Success Factors and measurements define project success of ongoing projects. Within 

Company X, eight success clusters are defined in which these CSFs and measurements are integrated. 

The findings suggest that project success is determined by team capability, quality performance, client 

satisfaction, project definition, logistics, strategic fit, and risks. These eight success clusters can be 

divided into more specific factors leading to project success. In order to measure the project success 

clusters, a score is given from one to ten. In this way, all type of projects can be measured universally 

among the different life cycle phases.  

What is project portfolio management and how could it beneficially be applied?  

Project portfolio management is a dynamic decision-making process used to measure values, prioritize 

projects, and allocate resources to achieve the organization’s goals. In this research PPM is focused 

on the concurrent reprioritizations of projects within the portfolio and the allocation of resources 

based on the priority. PPM could be applied by several methods defined in literature, namely: financial 

methods, scoring models, bubble diagrams, business strategy methods, resource limits and capacity 

analysis, and real options. Depending on the goal a company wants to reach with PPM, the most 

appropriate PPM method should be chosen. In larger and mature companies, PPM should be 

integrated with the gate dominate approach. In fast-paced companies, requiring a more dynamic 

portfolio, PPM should be integrated with the portfolio review dominate approach.  

How should the defined measurements be utilized to efficiently manage the project portfolio? 



63 
 

The defined success clusters could be utilized within a PPM method in order to optimize the portfolio’s 

value and align the individual projects to the overall business goal. The success clusters do not vary 

per project and over the life cycle phases. However, the level of importance does vary. With empirical 

research a weight is given to each success cluster per project type over the life cycle phases. These 

weights are included to be able to utilize the measurement of project success. Moreover, not all 

success clusters are quantifiable. Therefore, in order to measure all factors leading to success among 

the life cycle phases, the success clusters are scored. This takes limited time and allows to include all 

relevant success clusters, resulting in efficient management of the project portfolio. In order to 

manage the portfolio of Company X, the most appropriate method is chosen. A combination a scoring 

model and bubble diagram is most suitable to utilize the measurement. This is further explained 

below, in answering the main research question.  

Answers on these sub-questions together form the basis of the answer on the main research question: 

How can Company X measure and manage project success of different types of projects 

continuously during the project life cycle, in order to optimize the project portfolio? 

Company X can measure and manage project success of different type of projects continuously during 

the life cycle phases by using a scoring model and bubble diagrams. In order to optimize the project 

portfolio, a procedure is provided which includes the tasks needed to review the project portfolio. The 

scoring model includes all defined success clusters with the corresponding CSFs as definition. By giving 

a score to all success clusters regarding one project, the chance on project success is calculated. 

Moreover, the greatest improvement opportunity is calculated in order to provide insight in possible 

improvements within the projects. The weight of each success cluster varies among the project types 

and life cycle phases and is automatically dedicated while calculating the chance of success.  

Additionally, the bubble diagram is used to visualize larger number of projects on program or 

organizational level. Two bubble diagrams allow the optimization of project portfolio management. 

The first bubble diagram plots the chance of project success against the tenure of the project. The 

seize of the bubbles indicates the Net Present Value to visualize the magnitude of a project. This 

bubble diagram provides insight in the progress of projects over time. A second bubble diagram is 

plotted to provide insight in the short-term focus areas. This bubble diagram plots the greatest 

improvement opportunities of the projects against the NPV of the projects. A high NPV and high 

improvement opportunity indicate a high impact on the value of the portfolio.  

Lastly, the procedure provides a guideline regarding the use of the methods and tasks that need to be 

performed in order to optimize the project portfolio. The project leaders should complete the scoring 

model for all their projects and discuss this with the program managers. This discussion reduces the 

chance on subjective scoring. The procedure also provides a guideline about how PPM could be 

integrated within Company X. In order to retain a dynamic project portfolio within Company X, the 

PPM method will be integrated with help of the portfolio review dominate approach, in which the 

entire portfolio is periodically reviewed.  

Thus, the project portfolio of Company X is optimized by using the scoring model to score the success 

clusters per project. Moreover, interpretation of the bubble diagram allows to align the individual 

project strategy to the overall business goals. By making use of the procedure, the interpretation of 

the method and the tasks to optimize the project portfolio are clarified. 
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7.2. Discussion 

Within this chapter the theoretical implications, the managerial implications, limitations, and future 

research are discussed.  

7.2.1. Theoretical implications 
In this sub-chapter implications and contributions to the academic field are discussed. This research 

contributes to the current literature by providing a project portfolio management method that 

differentiates the type of projects within the project portfolio. In the PPM literature, the PPM methods 

are limited to include one universal project portfolio (Cooper et al., 2001b; Archer & Ghasemzadeh, 

1999). However, in several project management studies, the urge of defining the different types of 

projects has been determined (Pinto & Covin, 1989; Shenhar & Dvir, 1996; Yim et al., 2015). The 

project management literature identifies that companies execute many projects that should be 

classified in order to manage projects and strategically align projects with the overall business goals 

(Crawford et al., 2005). Moreover, PPM methods aim to effectively monitor and manage the success 

of all projects in line with the business goals (Martinsuo, 2013; Dezhkam, Xue, & Liu, 2019). Therefore, 

in order to include all projects within a company’s project portfolio in a universal PPM method, it is 

useful to differentiate the type of projects within the PPM methods. This research found that the 

chance of success has a dynamic that is related to the type of projects. Therefore, the level of 

importance per success cluster and type of project was identified. Including the differentiation factor 

in the success clusters per type of project, results in a solution for managing many types of projects in 

one project portfolio method. Thus, the designed PPM method in this report contributes to the 

literature by including the dynamics of different types of projects within one project portfolio. The 

advantage of this differentiation possibility is that a PPM method represents the project portfolio of a 

company more accurately. Therefore, the project portfolio management can be optimized.  

This research contributes to the literature since the PPM method provides not only an overview of the 

current status of the projects, but also proposes the greatest improvement opportunity for each 

project. PPM methods found in the literature are used to measure values, prioritize projects, and 

allocate resources (Dezhkam et al., 2019). PPM methods are a supportive tool for decision-making 

(Dezhkam et al., 2019). However, current PPM methods do not provide specific recommendations for 

managers on how to react on the PPM method’s findings. Therefore, this thesis contributes to the 

literature by supporting decision-makers with identifying the greatest improvement opportunity 

taking the different success clusters for project types into account. It is useful for managers to act on 

the results of the scoring model and challenge their own gut-feeling or interpretation.  

This research identified a way to include empirical defined success factors in a hybrid PPM method to 

optimize the project portfolio. Cooper et al. (2001b) found in their research that companies, only using 

one PPM method, are performing worse than companies using multiple PPM methods. However, in 

literature a hybrid PPM method that includes the linkage between several methods cannot be found. 

Therefore, this research combined the scoring model, bubble diagram, and the use of a financial 

method. The designed solution is a practical hybrid PPM method based on theoretical best practices 

and empirical research, which is very scarce in literature. Using a hybrid PPM method could solve the 

limitations of one method by combining methods that have different aims and advantages. Moreover, 

companies with a hybrid PPM method may perform better than companies that use one method 

(Cooper et al., 2001b). Therefore, the design of this research is considered to be a theoretical 

implication. 

Additional to the implication of developing a hybrid PPM method, the specific combination of a scoring 

model and bubble diagrams is a contribution to the literature. By using the scoring model, project 
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success of individual projects can be included in a higher-level bubble diagram that aligns the projects 

on an organizational level. The designed PPM method allows to link success of individual projects to 

the overall organizational project portfolio, which was not found in other methods so far. Thus, 

individual project success can be measured, and projects can be compared by using the scoring model. 

Furthermore, the bubble diagrams allow to have insight into all projects on program level or 

organizational level. The advantage of combining these two methods is that the PPM method can be 

used by project leaders as well as by the higher management. It creates insight in the entire project 

portfolio on all relevant levels within the organization. This contributes to the optimization of the 

project portfolio management.  

The bubble diagrams developed in this thesis contribute to the PPM literature. According to the 

current literature a limitation of the bubble diagram is the fact that it is only a descriptive information 

display rather than a predictive method (Cooper & Edgett, 2003). This is a disadvantage of the bubble 

diagram since managers would like to use PPM methods to optimize and balance the project portfolio. 

Only visualizing the current situation, may not guide managers to make decisions and steer the 

projects towards future success. Therefore, this research suggests plotting the project success of 

individual projects over the tenure of a project. Plotting the success of many projects over time, may 

identify a trend of future projects. Therefore, the bubble diagram could be used as a predictive tool in 

the future as well.  

This research contributes to the research of Pinto & Prescott (1988). In their study different CSFs are 

defined per life cycle phase. However, no recently published studies have been found that investigated 

the CSFs per life cycle phase. The study of Pinto & Prescott (1988) focused on the project life cycle 

consisting of four phases, which are not comparable to the life cycle of product realization that is 

applicable in this research. The product realization life cycle is widely applicable to organizations 

developing and producing products in a technology intensive market. Whereas the study of Pinto & 

Prescott (1988) focused on a diverse cross-section of project in many industries. Therefore, this 

research contributes to the literature by providing insight in the success factors of the life cycle phases 

of product realization. The CSFs defined by the study of Pinto & Prescott (1988) are also part of the 

CSFs defined in this master’s thesis; however, new CSFs are found which are considered relevant 

factors that increase the likelihood of project success. Thus, the defined success clusters including the 

set of CSFs are a contribution to the project management literature for companies realizing products 

in a technology intensive industry.  

Additionally, this master’s thesis is new in terms of measuring project success with a multi-perspective 

approach within an empirical situation. This research identified project success by defining the CSFs, 

measurements, and objectives from an internal top-down, internal bottom-up, and client perspective. 

Therefore, this research suggests a set of success clusters which increase the likelihood on project 

success from multiple perspectives. Using a multi-perspective approach to define the CSFs prevents 

missing important factors that lead to project success. The client’s perspective is considered important 

since client satisfaction is required to have a successful project, as the client is the one sponsoring the 

project. The management perspective on project success is considered important because the 

management defines the business strategy, vision and mission that should be aimed for with the 

projects. Additionally, the project leaders execute the projects and have detailed insight in what is 

important for individual projects to succeed. Therefore, the multi-perspective approach is considered 

useful to define project success. This multi-perspective approach has not been found in the project 

management literature; therefore, the defined CSFs are a contribution to the literature.  
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7.2.2. Practical implications and recommendations  
Several practical implications can be derived from this research based on the literature research, 

empirical findings and the solution designed. Moreover, based on these practical implications some 

recommendations to Company X are done. 

The designed solution can help Company X to optimize its project portfolio. Project leaders and 

program managers can use the method and procedure to discuss the progress of individual projects. 

The scoring model provides information which helps steering the project’s greatest improvement 

opportunities. This leads to a greater chance on project success of the individual projects. Additionally, 

the scoring model and the bubble diagram provide a guideline for the program managers and senior 

management to improve the project portfolio. By having insight in the current projects, the resources 

can be allocated efficiently, the value of the project portfolio can be maximized, and new projects can 

be selected to obtain a balanced portfolio.  

When the designed PPM method is implemented and used for a while, data of projects are 

documented. By using the bubble diagrams, new insights into the evolvement of a project over time 

in terms of project success and greatest improvement opportunities can be retrieved. Moreover, 

documenting the data of projects on the long-term, may also allow predictions for the future status 

of the projects.  

Company X is a non-hierarchical company with a limited amount of formalities and a decentralized 

structure. Whereas the scoring model may be a formalization within the project evaluation, the 

method should not be used as a formality that needs to be done. It should provide a framework for 

the project leaders and program managers to evaluate their projects. Currently, they make decisions 

regarding project based on their gut-feeling. The scoring model provides a more structured evaluation 

of the projects. With the scoring model, it can be prevented to go into the operational details of a 

project. The success items allow to evaluate projects on a higher-level. In order to create awareness 

of the usefulness of the method, the program managers should take the lead and explain the 

importance. The method could be implemented by using the eight steps of change (Kotter & Cohen, 

2012) Moreover, the method should be included in the new process releases available to relevant 

employees within the company. The method should also be reviewed in the future when feedback is 

received from more user experiences.  

The explorative research to the view of clients on project success, gives Company X insight on the 

importance of communication. In order to satisfy the client, Company X could increase their 

transparency and openness. Furthermore, the frequency of communication should be continued. In 

order to verify if this finding is applicable in a broader sense for all clients of Company X, further 

research is suggested.  

Defining the project success from a management and bottom-up perspective gives insight in the 

various opinions on obtaining project success across the organization. Company X should increase the 

awareness of important factors leading to project success in order to align the working methods of all 

employees working on the projects.  

The theoretical research gave insight in the contribution of PPM to an organization. Whereas Company 

X was previously reserved regarding the implementation of PPM since this may lead to formalization, 

this research gave insight in the usefulness of PPM implementation and the limited formalities that 

come with it. In order to prevent resistance while implementing the PPM methods, management and 

project leaders should be aware of the advantages. By showing the management and the project 

leader practical examples and by integrating the PPM methods into the current procedures, they 
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might become more aware of the usefulness. In the next subchapter, the general practical 

recommendations in general are discussed concerning the external validity are discussed.  

7.2.3. Limitations and future research 
There are five limitations defined concerning this research. Firstly, this research is executed within one 

company, leading to only one organizational context considered in the empirical results and the 

design. Therefore, the solution is not tested on external validity, which is a limitation of this research. 

It is expected that the boundaries of this research reach to all technology intensive companies with a 

high innovative character, executing projects with high complexity and dealing with uncertainty. 

Companies with less uncertainty and complexity may measure project success differently and may 

quantify more success measurements when executing innovative projects. However, for companies 

with comparable characteristics as Company X, the solution is expected to be useful to optimize the 

project portfolio. Further research should investigate to which situations this research is applicable. 

Furthermore, in order to test the external validity, future research should be executed to test the 

solution in other companies.  

Secondly, only three customers are interviewed in the empirical research. This is resulting in an 

explorative insight in the view of the customer on project success. Consequently, important feedback 

of other customers regarding the success of projects may be missed. This could have influence on the 

success clusters included in the scoring model. Therefore, future research should be executed among 

a broader range of customers in order to gain insight into all relevant contributions to project success.  

Thirdly, the literature research regarding PPM is limited to the objectives, underlying problems, 

methods, and integration. However, multiple other concepts are of relevance in implementing PPM 

methods; such as the decision-making style and the cultural factors of the company. These factors are 

not included in the literature research due to the limited time available. Moreover, it is not expected 

that this expansion on the literature research will influence the designed solution. However, these 

three aspects may have an influence on implementing the PPM solution within a company. Therefore, 

further research should be done to investigate the influence of the organizational culture and 

decision-making style on PPM.  

Fourthly, the design is tested within the company only twice within two programs. This test was 

executed with relevant users of the method; however, only subjective feedback was given about the 

first user experience. Consequently, further relevant feedback may be retrieved by using the solution 

in other programs. Yet, since the data is collected in three other programs, it is not expected significant 

improvements are needed. In order to include all relevant feedback and to listen to all relevant users, 

future research could be done by testing the method in other programs and over a longer period. This 

could continuously improve the solution.   

Lastly, this research is only focused on two of the three activities of PPM. In the literature research 

the following three activities part of PPM are defined: 1) project proposal screening, selection and 

prioritization; 2) concurrent reprioritization of projects within the portfolio; 3) the allocation of 

resources to projects based on the priority. In this research the solution is only focused on the second 

and third activity. Project proposal screening, selection and prioritization is part of the sales phase 

within Company X and therefore considered out of scope for this research. However, in order to 

optimize the project portfolio selection of new projects could be done with help of the insights of this 

research. Unsuccessful projects are identified, resulting in know-how on which projects should be 

neglected while selecting the projects. Further research could focus on the selection of the right 

projects in order to further optimize the project portfolio. Thus, these five limitations offer suggestions 

for further research.   
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Appendix 1 Company structure 

 

 

Figure 17 Company structure 

 

Figure 18 Organization support group structure 

  



73 
 

Appendix 2 Cause-effect-diagram 

 

Figure 19 Cause effect diagram zoomed 
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Appendix 3 Theoretical analysis overview 

 

Table 23 theoretical analysis overview 
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Appendix 4 Interview guide – focus group 

Participants: 2 project leaders, 3 different programs, executing different type of projects (life cycle 

and business model) 

Duration: 60 min 

Approach: The focus group takes place using Teams, because this is the most used program/method 

for meetings within the organization. The researcher will share its screen to show the mentioned 

success factors, metrics and objectives by the participants.  This will clarify what has been said 

during the focus group meeting. This makes it easier to add and comment on the outcomes.  

Table 24 Guide focus group 

Time slot Subject and questions (translated from the Dutch version) 

5 min 
 
11:05 

Start focus group meeting 
- I would like to record this meeting; do you all agree with that?  

 
Explanation of the research 

- The explorative research executed, led to a research regarding project 
success of all different type of projects within Company X. The main 
question is focused on how Company X can measure and manage project 
success among the different life cycle phases and type of projects.  
 

- As part of the data collection phase I will execute interviews with you, 
experts, program managers, and clients. After this phase, I will work out 
the results and share them with you. In this way you all have the 
possibility to add or remove information you said.  
 

- I have chosen to organize this focus group since this gives me insight in 
the dynamics in the different visions on project success. I have selected 
this group in order to retrieve information of project leaders executing 
different type of projects. For example, some of you might be specialized 
in development projects whereas others are specialized in life cycle 
management projects. 
 

- Are there any questions about my research or this meeting? 
 

5 min 
 
11:05-11:10 

Submit the figure of the general process 
- Do you think this process reflects the product realization life cycle? 
- Any additions or comments? 

 
Submit the type of projects by the business models and number of projects within 
each type 

- Do these business model types reflect all projects within Company X? 
- Any additions or comments? 
 

10 min 
 
11:10-11:20 

How is project success determined in the current situation? 
- Is the definition of project success determined? 
- On which moment in the process? 
- What information is documented of the projects related to its success? 
- Who determines whether a project is successful or who is involved?  
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5 min 
 
11:20-11:25 

Discus show projects are being determined 
- Moment of determination 
- Who are involved? 
- Generic or specific per project? 
- Are the objectives evaluated and achieved?  

 

10 min 
 
11:25-11:35 

First the researcher gives the definition of success factors 
 
What would the most important and relevant project success factors be to your 
opinion? 

- Discuss which success factors are relevant.  
- Are there any differences among the success factors per business model 

types of the project? 
- Are there any differences among the life cycle phase of the projects?  
- How do the project success factors differ regarding the long and short 

term? 
 

10 min 
 
11:35-11:45 

What would the success measures be that could measure the given success 
factors so far? 

- How can the success factors be measured? 
- Are there any additional measures which are relevant? 

 

5 min 
 
11:45-11:50 

If these success factors and ways to measures these factors are used and the 
desired level is achieved, is a project successful?  

- Are there other aspects that are missing? 
 

10 min 
 
11:50-12:00 

How could the defined success factors and measures be implemented in the 
current process? 

- Are there additional tasks needed to implement them? 
- Who should be involved? 
- What would be the right place or system to document the project 

success? 
 

3 min Would you be prepared to execute these actions needed? 
 

2 min Are there any additional remarks, questions or comments? 
 
Closure: thank you for your time! 
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Appendix 5 Covid-19 circumstances 

Due to the pandemic caused by COVID-19 (World Health Organization, 2020), this project is partly 

executed from home instead of the company environment. The production facilities of the company 

continue as usual; however, all office employees work from home until further information of the 

government. Therefore, some data collection methods are done via video calling instead of face-to-

face meeting. The company provides all assets needed to communicate from home. 
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Appendix 6 Interview guide – explorative internal interviews 

Unstructured interview CCO and Business Control Manager 

Introduction: 

- Background and acquaintance 

- Program management 

o Process 

o difficulties 

o future  

- Occurring problems regarding project management 

- Decision criteria and evaluation criteria? 

- Overview of projects in the programs?   

- Communication within the organization and to customers 

- Successful projects and unsuccessful projects  

o Is there are relation between the successfulness of a project and the program it is 

part of? 

o How does Company X go along with unsuccessful projects?  

- What would be the most important focus aspect for you regarding this research?  

- How can Company X prepare itself for the future?   

Unstructured interview Program Managers  

Introduction questions: 

- Background and acquaintance with the program manager 

- What are the current activities executed regarding portfolio and program management? 

o To which markets is your program targeted? 

- Is there a project portfolio management process and how does it work? 

- Which decisions are currently made regarding projects and where in the process the 

decisions are made? 

- Are there any obstacles or bottlenecks? 

Questions regarding the research opportunities 

- How is the project definition be defined? What are relevant criteria used to define the 

project? 

o When can a project start? 

o How are the decisions about the use of resources made? 

o How is decided whether projects are strategically important? 

- Market research? 

- Overview of all projects within the program? 

- Communication within the company regarding all projects and programs? 

- What is your experience regarding successful and unsuccessful projects? 

- Are there decision criteria defined that are used during the project? 

- How could Company X prepare itself for the future? 
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Unstructured interviews project leaders 

Project portfolio: 

- How many projects do you manage currently? 

o Is this amount representative for the normal situation? 

- What is the average tenure of a project? 

- Are there differences between the projects of different programs? 

- Are the differences between the clients (e.g. internal/external) of the projects per program? 

- Are there projects with off-the-shelve products within your portfolio? 

o What is the level of customization?  

- Do the projects often include existing products and processes? 

- How would you differentiate the projects within Company X? 

Project process: 

- What is the process of a project in practice? 

o When does a project start for you? 

o What is the beginning and what is the end of a project for Company X? 

o What are the actions you take within a project on high level? 

- How do you evaluate your projects? 

o Aer there specifically defined criteria which the project should fulfill? 

o On which moments in the process are projects being evaluated? 

o Which criteria are used on these moments? 

o Who is involved? 

- When is a project completed? 

o Is there an evaluation after completion of the project? 

o When is a project considered successful? 

- How would you describe the project life cycle? 

o Do you have an overview of your projects and where the projects are in the life cycle 

compared to other projects? 

Compare projects: 

- Is it possible to compare the projects you are leading? 

- What are the biggest differences among the projects? 

 

What would help you with your tasks as a project leader in the future?  
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Appendix 7 Interview guide – client interviews 

Duration: 45-60 minuten 

participants: <confidential> 

Interview guide: 

Good afternoon, 

Thank you for your time and the possibility to perform this interview. I am currently doing my 

master’s thesis research. Therefore, I would like to record this interview. Is that a problem for you? 

I received your contact details from <...> and I contacted you because I would like to ask some 

questions regarding project <…>. During this interview I would like to obtain insight in the progress 

and execution of the project and how the project could have been or could be successful for both 

parties. 

For this research I perform multiple interviews with clients of Company X and multiple participants 

internally of different roles. I would like to gain insight the definition of project success across the life 

cycle and how project success can be measured and managed. Having this insight allows Company X 

to improve their performance towards the customers.  

- Do you have any questions concerning this interview or my research before we start? 

Introduction questions: 

- Could you describe your role within the project and within your company?  

- How do you experience the communication with Company X?  

o Frequency of communication, content?  

- How is your relationship with Company X outside this project?  

o Did you perform multiple projects in collaboration with Company X?  

Project questions: 

- When is the project successful for your company?  

- How important is this project for your company?  

o Are you dependent on the results of the project?  

o How is the interaction of the deliverables of this project to the success of your 

company?  

o What is the status of this project compared to the customers of your company?  

- How would you explain the process of this project?  

- Is the process clearly determined and are there several steps that could be distinguished?  

Project objectives questions: 

- Are project objectives determined in collaboration with Company X in the beginning of the 

project? Or maybe later in the project?   

o What are these objectives: Technical, collaboration, financial, time?  

- Are these objectives being evaluated together?  

o If yes, when are these objectives being evaluated and how often are they evaluated?  

- Can you think of additional objectives besides the objectives determined with Company X? 

Does your company also determine internal objectives which are not communicated 

towards Company X but may be relevant?  .  
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Project success factors questions: 

- Mention the definition of project success factors and a few examples. 

- Are project success factors defined in this project? 

o What would the project success factors be according to you? 

- Do you think different project success factors may be applicable in different points of time? 

E.g. the life cycle phases, or process steps defined.  

- What are the project success factors where Company X is responsible for? 

o What is the interaction with Company X of these success factors? 

Project success measures questions: 

- Mention the definition of project success measures 

- How is the progress of project currently monitored? 

- How could the success factors be measured? Which are defined previously. 

- Would you like to monitor these success measures by yourself? 

o Or would you like to have insight only? Or do you think Company X should only 

monitor this? 

To conclude: 

- Are there any additional evaluation moments required in the current process of the project?  

- Do you also have experience with projects in collaboration with other companies? What is 

going better with these companies and what is going better with Company X? 

- Do you have any additional questions or remarks?  

Thank you for your time. 
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Appendix 8 Interview guide – internal interviews project success 

Aim: Obtain insight in experts’ and program managers’ view on successful projects. Obtain 

requirements for the artefact to be designed.  

Sub-questions: 1: What are the characteristics of different types of projects and the life cycle phases 

of these projects? 2: How to define and measure the successfulness of projects universally? 3: What 

is project portfolio management and how could it beneficially be applied? 

Duur: 45-60 minuten 

Deelnemers: 3 program managers, 3 experts 

Interview guide: 

Good afternoon, 

This interview is the next step of my master’s thesis research and is executed in order to collect data 

empirically. Therefore, I would like to record this interview, is that a problem for you? 

In the orientation phase of my research I have spoken with you about possible directions of my 

research. Additionally to the meeting we had in February, I spoke with several project leaders, 

program managers and the management. Based on these meetings I have defined my main research 

question. This research question is focused on the measurement and management of project 

success of different type of project across the project life cycle in order to optimize the project 

portfolio. When I use the term project portfolio, I refer to the set of all projects within the five 

different programs of Company X. With help of this interview I would like to obtain insight in your 

view on project success.  

Introduction questions: 

- Do you have any questions or remarks about my research? 

o Is the research clear to you?  

- How can the insight on project success help the management of projects to your opinion?  

o Do you think this insight might also contribute to the productivity of all projects 

within the company? If yes, how/why? 

As I mentioned before all type of projects within Company X are incorporated in this research. 

Therefore, I defined several types of projects based on the analysis of the documentation. The type 

of projects and the corresponding number of projects can be found on the screen that is shared.    

Client Business model Development Maintenance Total 

External business model 
1   

 

External business model 
2   

 

External business model 
3   

 

Internal Internal    
Total     

 

The type of projects may follow the product realization process:  
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Project process and type: 

- Do you recognize these type of projects? 

- Do you think this is a proper differentiation of projects? Or is something missing that 

differentiates the projects? 

- Do you recognize this process?  

- Do you think the projects follow this process? What is missing or what should be changed?  

Project critical success factors:  

- Definition Critical success factors:  

Project succes factors are the independent variables of a project that increases the likelihood of 

project success. Success factors can be related to the project itself, the project leaders/ members, 

the organization, and the external environment. An example of a project success factor is a good 

planning or a clearly formulated mission and vision.  

- How is project success currently determined?  

- What would the desired project success factors be?  

- Are different project success factors relevant per process step of the life cycle? 

- Are different project success factors relevant per type of project? 

- Are different success factors relevant on the short or long term? 

Project objectives: 

- Definition project objectives 

Project goals are determined based on the desired outcome (the benchmark) of the project and are 

often the link between the project success factors and the business objectives. The goals are project 

specific but can be divided into different types of project goals: the goal, the design (initial design), 

output and inputs. 

- Are there project objectives determined in the current situation?  

o With whom? 

o When? 

- Are these project objectives visible for the whole project portfolio? 

- Are these project objectives be evaluated? 

Project measures: 

- Definition project metingen benoemen 

Project measurements can actually measure project goals and project success factors. These 

measurements are therefore dependent on the project goals and success factors. Examples are 

market share, growth rates, predicted / actual costs.  
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- How is currently determined if a project is successful or not? 

- What would be possible project measurements relative to the project success factors? 

- Are there any additional measurements that should be performed? 

Solution/desired situation: 

- Providing insight into project success can be presented in different ways, how would you like 

to gain insight so that it actually becomes useful? 

o In which form this could be visualized or presented? A tool or dashboard?  

o Do you have any experience in providing insight into measurement of project data?  

o How is this done with other measurements within Company X?  

- What should the solution contain in any case to ensure that project success is transparent 

for the entire portfolio? 

- Who would the solution be most valuable to? 

- What would be the purpose of this solution for you?  
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Appendix 9 Interview guide – internal interviews ranking 

Approach: Excel file with two tables was send before the interview. During the interview the 

argumentation of the percentages was elaborated by each participant 

Participants: 6 project leaders, 2 program managers 

Interview guide: 

- Did you manage to fill in the tables with the experience you have with your projects? 

o Are there types of projects you have never done which makes it hard to fill in the 

percentages of importance?  

- Let’s go through the project types and the given weights. Could you explain why you choose 

for a certain weight per success cluster per project type? I especially curious in the 

argumentation of the weights. 
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Appendix 10 Codebook Critical Success Factors 

Table 25 Codebook Critical Success Factors, explanations, and quotes 

Success 

cluster 

CSFs codes Explanation Related quote (Dutch) 

Costs-

benefits 

Sufficient 

investment: 

resources and 

budget 

Company X should invest in their 

projects with budget and (human) 

resources. This is needed to succeed in 

the projects. 

Wat gaat erin, wat stoppen wij als bedrijf 

erin? Dat gaat om mensen en om geld. Wat 

hebben we dan nodig, dan hoop ik dat je 

daar iets over kan roepen. Dan verwacht ik 

een update daarvan. 

Non-Recurring 

Engineering 

(NRE) 

If Company X invests in technologies as 

part of project, and this technology can 

be used for other projects as well. This 

leads non-recurring engineering. It 

saves money. 

Maar uiteindelijk zijn we hier toch om geld 

te verdienen en een winst te behalen dus eh. 

Dat is op product niveau maar hetzelfde 

geldt natuurlijk ook op NRE. 

Future 

opportunity in 

Euro's 

Company X may invest in projects that 

may not be profitable on the short 

term. However, if there are many 

opportunities expected in the future in 

terms of money, this project may still be 

successful. 

Ja het is in ieder geval de potentiele 

opbrengst eigenlijk. 

Team 

Team 

composition 

(personality of 

members) 

Not all employees have the same 

personalities and can work with each 

other easily. Therefore, the 

composition of team members in terms 

of how their personality interacts, is 

important to project success. 

Onbewust en ten delen bewust zijn we bezig 

met team compositie, zit er een balans is. 

Het is een verdeling die er staat bij program 

managers die aangeven dat team niet goed 

gaat en daar moeten we iets aan doen. Dat 

inzicht zit lokaal maar niet overall. 

Bijvoorbeeld ik weet nu niet hoe team 

samenstelling eruit ziet. We zijn ervan 

bewust dat de balans in project belangrijk is. 

Team's 

competences 

The competences of a team are related 

to the know-how of the team members. 

E.g. one may be more relevant business 

wise, whereas others are needed for 

the mechanical features of a project. 

de juiste samenstelling, zowel qua 

competenties. Dus de juiste kwaliteit en 

kwantiteit zeg maar.  

Team's 

experience 

(individual and 

together) 

The experience of team is important 

since Company X has many young 

employees without experience. 

Unexperienced employees may need 

longer to understand the project; 

however, may have other advantages. 

Moreover, when employees have 

experience with working together this 

may contribute to the success as well. 

Daar betaal je wel leergeld voor he, je bent 

zo twee drie maanden verder het project om 

te concluderen dat het brandhout is. 

Team 

completeness 

(quanitity) 

Due to the lack of human resources 

within Company X, it is not always the 

case that the project team is complete 

De juiste samenstelling, zowel qua 

competenties. Dus de juiste kwaliteit en 
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in terms of number of people working 

on the project. 

kwantiteit zeg maar. De juiste hoeveelheid 

mensen: Niet te veel, niet te weinig. 

Team 

motivation 

If the team keeps motivated in working 

on the project, this may lead to a more 

successful project. If the team is not 

motivated, this might indicate that 

something is wrong. 

En de motivatie van het team. Het is niet 

alleen competentie inderdaad. Het is ook de 

houding van de mensen. Dat ze de 

verantwoordelijkheid voelen om het tot een 

succes te maken. 

Client 

Client 

involvement 

The involvement of the client in terms 

of decision making, communication and 

information sharing, is considered 

important for project success. 

Er veel ruis ontstaat omdat de klant niet 

precies weet wat die wil hebben en dat ga je 

tijdens het project uitvinden. Dan is het een 

heen en weer spelletje. We hebben het 

verkocht onder a, maar dat blijkt later niet 

te kloppen maar het moet b zijn. Maar dan 

wist de klant eigenlijk ook nog niet dat het b 

moest zijn. Dan is de vraag hoe gaan we 

daarmee om. dus hoe duidelijker en hoe 

beter het plaatje waar de klant behoefte aan 

heeft, hoe minder risico en onzekerheid in 

het project. 

Client's 

commitment 

(motivation) 

If the client is committed to the project 

and the project is important for the 

client, Company X may feel more 

pressure to do the projects right. 

Maar stel wij hebben alles goed op orde en 

de klant legt het op de plank, dan zijn we 

niet succesvol want we groeien niet. Dus dat 

is in die zin een hele belangrijke 

voorwaarde. De betrokkenheid en de 

importantie bij de klant. Als de klant er op 

staat te springen creëert dat een bepaalde 

sense of urgency. Dan wordt het dus ook 

belangrijk bij ons. Als de klant passiever is, 

want is minder belangrijk voor hun, vinden 

wij het ook minder belangrijk 

Client 

satisfaction 

If the client is satisfied with the project, 

this may lead to project success for 

Company X. 

Uhm klanttevredenheid commitment, 

zouden we dat kunnen meten.  ja soms zet 

je neer in de stuurgroep de vraag of de klant 

tevreden is. Maar ik heb nog maar weinig 

gehad dat de klant in deze groep waar 

iedereen bij zit zegt dat hij ontevreden is.  Ja 

het gaat ook over de dag he, want misschien 

is de klant wel tevreden over all maar niet 

over een bepaald ding.  Ja Dan krijg je nog 

niet eerst een oprecht eerlijk antwoord.  het 

kan ook strategy zijn van de klant om er 

meer uit te halen om bijvoorbeeld meer 

korting te krijgen. 

Client- 

Company X fit 

The fit between the client and Company 

X is considered as important for project 

success. The cultures of the two 

companies and the overall fit may make 

the projects easier to succeed. 

Noodzakelijk is de juiste mensen, de juiste 

middelen en de juiste kant. En die klant laat 

zich het beste testen. 
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Meet customer 

expectation 

Customers have expectations of the 

project. These expectations should be 

met to succeed. 

Ik moet zeggen dat de klant is ook wel.. Dat 

zou je kunnen doen, dat je de compleetheid 

eigenlijk van je, van je customer 

requirements. 

Quality 

Quality clearly 

defined 

The definition of quality is considered 

important since the undefined quality 

targets may lead to dissatisfaction if 

they are not met. 

Duidelijkheid ten aanzien van de kwaliteit. 

Dan bedoel ik, kwaliteit is een container 

begrip.  Hoe definiëren we wat de 

benodigde kwaliteit is van het product of het 

proces te ontwikkelen. 

Quality 

performance 

meet client 

expactations 

The quality performance should meet 

the expectations of the client, even 

though these quality expectations are 

not clearly communicated 

En als ze dat goed doen dan zijn ze denk ik 

succesvoller in de doelstelling van 

continuïteit in leveringen richting de klanten 

met de juiste kwaliteit 

Project 

objectives 

Demarcated 

objectives (clear 

scope) 

The scope of the project regarding the 

objectives should be clear.  

ik denk dat het belangrijk is om duidelijke 

kaders te hebben vooraf. Dus de scope 

Detail of 

objectives and 

requirements 

The level of detail of the objectives and 

requirements is considered important 

in project success. 

Detaillering van de specs en doelen tijdens 

sales kan helpen 

Completeness 

of objectives 

and 

requirements 

The completeness of the objectives is 

considered as a contribution to project 

success 

 het inzichtelijk hebben van je technische 

requirements, dat is wel heel belangrijk, dus 

de compleetheid van je van je technische 

requirements. Ik denk als je, wat je heel vaak 

ziet is wel dat uhm dat als we starten we dus 

gewoon beginnen. En dat we er dan nog 

achterkomen ofzo dat we dus bepaalde 

requirements niet meegenomen hebben. 

Feasible 

objectives 

The objectives should be feasible in 

order to succeed in projects 

Dan feasibility van de technische 

requirements, van gaan we het halen en hoe 

zeker weten we dit. Dit zal nooit helemaal 

zeker zijn tot het eind. 

Planning 

Ambitious but 

realistic time 

plan 

A realistic and ambitious planning may 

contribute to project success. 

Dus niet zo zeer lig je op planning maar is die 

planning uberhaupt wel feasible. Of moet je 

misschien eens terug naar de tekentafel, 

wacht daarmee vooral niet te lang. 

Milestones 

defined 

Defined milestones is considered as a 

contribution to project success in terms 

of planning. 

Dus executie en milestones en planning is 

geen doel op zich, maar als je van elkaar 

begrijpt hoe je het gaat bereiken. Planning 

en milestones is meer een middel om het 

doel te bereiken. Daardoor is het als succes 

factor niet heel belangrijk 

Planning 

reflection and 

evaluation 

The planning should be evaluated in 

terms of project success planning. 

En dat zelfde geldt voor de planning. Ik hoop 

niet dat je mij gaat vertellen aan het einde 

van de rit van sorry, maar je moet nog een 

jaar. Je hebt een project planning gemaakt. 

En goed, ik heb projectleiders meegemaakt 

die doodleuk gewoon alles naar rechts 
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schuiven. Ja, ik snap dat je doet. Maar wat 

ga je dan doen om het weer terug te duwen? 

Risks 

Interval of 

confidence 

The confidence should indicate how 

sure the project team is to meet the 

project objectives. The confidence in 

the project may indicate and contribute 

to project success. 

Je zou een range in kunnen aanbrengen die 

gaandeweg het project smaller maakt. En 

dat is dan level of confidence. Het zou wel 

een maat zijn van hoe staan we ervoor op dit 

moment, hoe zeker zijn we dat we onze 

doelen gaan halen.  

Level of 

uncertainty 

The uncertainty within projects may 

have influence on the success of 

projects. 

Vaak zie je dus in het begin van project is de 

onzekerheid hoog en aan het eind is het als 

het goed is nul. Maar de toets hoe 

uitgekristalliseerd is dat nu. Dan moeten we 

aan de gang om te onderzoeken waar de 

klant nou echt behoefte aan heeft in detail. 

Want zonder detail kan je geen design 

maken. 

Risk alignment 

with 

stakeholders 

The risks within a project should be 

aligned with stakeholders so that they 

are known. This may contribute to 

project success. 

Ja ehm, dat ook iedereen weet welke risico’s 

we aangaan. Als er risico’s zijn, maar die zijn 

er altijd natuurlijk. Maar vooral ook dat een 

klant dat weet. Dat is vaker een probleem. 

Risk awareness 

during sales 

Risk awareness during the sales phase is 

considered as a factor influencing 

project success.  

ls je bijvoorbeeld een zwaar technologisch 

project hebt en die hebben we met een 

cowboy mentaliteit binnengehaald, 

waardoor we eigenlijk de risico’s van dat 

project accepteren. Nou een voorbeeld van 

mij, is dat een contract wordt getekend 

vooraf, dat de disclaimers duidelijk zijn. Van 

dit is niet meegenomen, of als dit gebeurd is 

dit niet meegenomen. Het is heel vaag. 

Maar het is wel eens mis gegaan dat we 

geen disclaimers in hadden.  

FMEA execution FMEA indicate the risks within the 

projects. If this is executed this may 

contribute to project success since risks 

are identified. 

Is er een of FMEA uitgevoerd of onderdeel 

van de deliverables van het project? Dat is 

ook belangrijk. 

Strategic 

Future 

opportunity - 

leveragability 

Besides the future opportunity in 

making money out of a project, there is 

also future opportunity regarding 

leveragability. E.g. by doing a project in 

a certain technology or market, the 

company may gain strategic advantage 

in the future.  

Kijk als je het mij vraagt is een project in de 

abstracte zin een stuk waarin we een 

bepaalde mate van risico aangaan om in de 

toekomst tot groei te leiden 

In line with 

business 

mission and 

vision 

If the project is in line with business 

mission and vision, it may contribute to 

project success. 

Maar ook wel een stukje succes af hangt, of 

een project succesvol is of niet. Daarvoor is 

het ook belangrijk hoe project prioriteit in 

lijn liggen met de management prioriteiten. 
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In line with 

program 

mission and 

vision 

If the project is in line with program 

mission and vision, it may contribute to 

project success. 

 Ik heb ook een visie en kijk dan of dit project 

meer bijdraagt aan die visie dan de ander. En 

op dat moment moet ik altijd zeggen van dat 

project krijgt meer voorrang omdat het 

meer bijdraagt aan de lange termijn 

doelstelling of visie. 

Competitivity If the project leads to a competitive 

position for Company X, the urge for the 

project may be higher which is 

contributing to project success. 

Soms is succes ook het behalen van iets 

maken of iets ontwikkelen wat nog niet 

bestaat op de markt. Waar je een soort van 

competitief voordeel mee behaald ten 

opzichte van je van je concurrenten. 

Alignment 

stakeholders 

Alignment with 

purchasing 

department 

Alignment with the purchasing 

department is considered as a project 

success factor since this alignment may 

lead to better purchasing decisions 

regarding the time plan. 

Het vagere factor is de ondersteuning vanuit 

andere delen van binnen en buiten 

Company X die buiten het project zitten. Je 

hebt bijvoorbeeld ook inkoop nodig. Als jij   

als ... in het project, uhm, inkopen op 

bepaalde onderdelen buiten scope zet, dan 

ga je er dus vanuit dat dat beschikbaar is. 

Maar dan moet de organisatie daar wel 

invulling aan geven. Het werkt samen, Je kan 

hem hier buiten scope zetten, maar eigenlijk 

moet je wel zeker weten dat het ook 

ingekocht wordt. 

Alignment 

between Sales, 

Project leader, 

and Architect 

The project leader, architect, and sales 

are all responsible for a part of the 

project. When they align the details of 

the projects, this may lead to a 

contribution to project success. 

Een opmerking over die succes factoren van 

de projecten, bij die driehoek projectleider 

sales en architect. Wat je ook ziet is, dat als 

wij als projectleiders pas betrokken worden 

als het verkocht is, draagt ook niet echt goed 

bij aan het succes van het project. Dus als wij 

bijvoorbeeld vanuit het project heel 

betrokken zijn tijdens de aanbieding. 

Logistics 

Reliable 

production and 

delivery 

If Company X produces and delivers 

reliable, this may contribute to project 

success. 

Ja logistiek als je die wil uitschrijven is het 

leveren we op tijd en genoeg. Ja 

Suppliers 

dependency 

If Company X is less dependent on a few 

suppliers, this may contribute to project 

success. 

Dus wat als de leverancier van dit ene 

component waarvan we weten dat dit de 

enige leverancier is voor dit component 

kunnen krijgen. Wat als die omvalt, of daar 

een keer brand uitbreekt? Wat zijn dan onze 

alternatieven? Dus daarmee definiëren ze 

eigenlijk wat meer hun eigen scope.  

Service return 

products 

If Company X handles service return 

products right, this may contribute to 

project success. 

En wat bij logistiek wellicht nog kan, we 

hebben vaak ook retourstroom vanuit de 

klant. Dat is meer de customer service 

afdeling. Wellicht hoe die presteert want ik 

weet dat dat nog wel eens een 

aandachtspuntje is.  
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Other 

Legal aspects 

aligned (IP, 

contract) 

If legal aspects such as contract signed 

and IP related aspects are considered, 

this may lead to less difficulties during 

the project and contribute to project 

success.  

Je wil weten of het contract getekend is en 

of daar ook nog dingen zijn die open staan 

en wat staat er dan open. Dat is wel 

belangrijk want in principe kan alles nog 

afketsen als je geen bindend contract hebt. 

Daar zijn we vaak ook niet zo geweldig goed 

in. Dat het contract pas heel laat komt en 

lang op eigen risico aan het werk zijn 
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Appendix 11 Codebook success measures 

Table 26 Codebook success measures and related quote 

Success 

clusters 

Metrics Related quote (Dutch) 

Team 

Churn rate Dat succes is gewoon vind ik eenvoudig te bepalen. Er zijn twee 

dingen: dat is omloopsnelheid van de mensen die deelnemen in zo'n 

programma. 

Actual 

FTE/required 

FTE 

Je kan simpelweg berekenen of er genoeg mensen beschikbaar zijn 

tenopzichte van het gewenste aantal mensen. Dit geldt voor de 

kwantiteit maar ook kwaliteit, dus hebben we de juiste competenties. 

Actual 

competences 

versus required 

competences 

Je kan simpelweg berekenen of er genoeg mensen beschikbaar zijn 

tenopzichte van het gewenste aantal mensen. Dit geldt voor de 

kwantiteit maar ook kwaliteit, dus hebben we de juiste competenties. 

Employee 

satisfaction 

(green-orange-

red emotion 

measuring) 

Er zijn ook bedrijven die doen gewoon als jij 's ochtends je computer 

opent of het gebouw binnenkomt, dan staat er zoals bijvoorbeeld als 

je door de douane gaat een lachend gezichtje en een huilend 

gezichtje. Dat is rood oranje groen.  

Client 

Customer 

satisfaction rate  

Ja je zou dit gewoon kunnen bereken zoals we het nu doen. Cijfers 

geven aan de QLTCS doelstellingen 

Customer 

return rate 

(repurchase) 

Wat misschien mogelijk ook, of sommige ons nog betrekken bij nieuwe 

rfq (new business). Als de klant zegt dat hij ontevreden is, maar ons 

wel betrekt bij nieuwe rfq’s, dan weet je dat hij eigenlijk toch wel 

tevreden is . 

Quality 

Quality 

performance  

kwaliteit performance is volgens mij gewoon uiteindelijk als het 

product werkt en de klant tevreden is 

Dead-On-Arrival Je zou iets kunnen doen met failure rate en dan dead-on-arrival 

Project 

objectives 

Objectives 

evaluation 

frequency 

Soms merk je bij Company X wel dat we als we een project aan gaan 

we soms het doel verliezen wat er initieel is afgesproken. Die doelen 

moeten dan wel herhaald worden en bekend blijven 

Objective 

accomplishment 

Succes is sowieso dat je je doelen bereikt op tijd volgens de planning 

Product stability 

(Number of 

change 

requests) 

Dat is wel een hele belangrijke vraag die change requests want wij zijn 

er nog niet zo goed in om bepaalde dingen die veranderd zijn tijdens 

de looptijd 
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Planning 

Milestones 

achievement 

Veel success hangt ook gewoon af van of de milestones behaald 

worden 

A/B/C-sample 

on time 

Naast milestones behalen denk ik ook het op tijd afleveren van de a, b, 

c sample  

Risks 

Interval of 

confidence 

Daar zou je ook een range in kunnen aan aanbrengen die gaandeweg 

het project smaller wordt. En dat ze in level of confidence zeg maar er 

geen idee wat van methoden je daar ook voor zou moeten toepassen 

Risk/reward 

ratio 

Dat is een balans tussen risk en rewards, dus hoeveel risicos zijn we 

aan het nemen. Wat is de invest die we aan het doen zijn en weegt dat 

op tegen wat de potentie is. Dat is een balans die wel moet kloppen. 

Strategic 

Future business 

estimation 

dus dat dat dat tweede deel, is eigenlijk meer ook de toekomst van 

een bepaald project of met de klant. Maar stel wij hebben alles goed 

op orde en de klant legt het op de plank, dan zijn we niet succesvol 

want we groeien niet.  

Alignment 

stakeholders 

  

Logistics 
On-Time-

Delivery 

Dat is een stukje logistieke performance. Je moet op tijd leveren en 

daarvoor zijn meerdere dingen nodig denk ik 

Other 

#patents je moet bijvoorbeeld ook het IP stuk meenemen, bijvoorbeeld of er 

patenten tussen zitten 

Contract signed Je wil weten of het contract getekend is en of daar ook nog dingen zijn 

die open staan en wat staat er dan open. Dat is wel belangrijk want in 

principe kan alles nog afketsen als je geen bindend contract hebt.  

Costs-

benefits 

Return on 

investment 

Maar op zich geeft dat gewoon kernachtig weer hoe de financiële 

performance zijn.  Ja soort return on investment 

Invest in Euro's  Wat is de invest die we aan het doen zijn en weegt dat op tegen wat 

de potentie is. Wat is dan de invest, ten eerste gewoon pure euro’s. 

dus wat voor investeringen doe ik in materiaal en equipment, de 

hardere dingen 

Number of 

orders 

Ook aantallen inderdaad, wat besteld de klant? Als ze heel weinig 

bestellen zijn we daar niet zo blij mee. 

(dead) stock maar als je toch heel veel stock hebt voor een bepaald product is ook 

niet echt. ja de stock zetting, buffers, dead stock 

BOM Uhm ja, wat een BOM lijst gaat zijn of wat daar de status van is 

Gross margin Tweede punt is natuurlijk het trekken van die gross margin. Je kan ook 

kosten besparen door slimmer te produceren 
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Productivity 

(revenue per 

employee) 

Hoeveel draagt het bij de productiviteit en zo? Dus ik denk dat je het 

zo moet zien. Op basis van het aantal uren, het aantal de omzet die 

een engineer per uur maakt.  

Financial 

leveragability 

(earning 

potential) 

Ja het is in ieder geval de potentiele opbrengst eigenlijk. Ik weet niet 

hoe je dat uhm. Ik denk dat als je. Opportunity revenue misschien. 
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Appendix 12 Frequency of occurrence code-categories 

 

Table 27 Frequency of occurrences code-categories 
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Appendix 13 Interview guide – discussion PPM methods 

Goal of the meeting: Present results of theoretical and empirical analysis. Discuss requirements and 

discuss possible solutions from literature.  

Participant: Expert K, Program Manager B 

Guide for the meeting 

PowerPoint presentation with the research results so far: 

- Research introduction 

o Research statement 

o Main research question 

- Theoretical finding explanation pyramid of Kerzner (2017) 

- Empirical findings 

o Project characteristics 

o Critical success factors 

o Measures  

o Objectives 

o PPM methods possibilities  

o PPM integration 

- Design requirements 

Questions to discuss after the presentation: 

- Are all relevant success clusters included? 

- What are the options to objectively measure these success clusters without taking too much 

time? 

- Which PPM goals are considered most important? 

- Which requirements are considered most important? 

- Which PPM method does fit best to the requirements? 

Company-specific PPM application questions: 

- How is the current situation of PPM development within the programs? 

- How could this design be useful in the current situation? 
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Appendix 14 Interview guide – internal interviews testing 

Approach: the aim of the research was once more explained to give the context. The choices were 

explained. The Excel file with the design was given in order to complete the scoring model and 

interpret the bubble diagrams 

Participants: 1 project leader and 1 program manager per meeting 

Interview guide: 

- Presentation of problem statement, research question, and research approach 

- Presentation of the success clusters  

- Showing the Excel file with the design and let the participants complete the scoring model 

o Questioning if everything is clear 

o What improvements could be done 

o Observe how they complete the model and which problems they face 

- Showing the bubble diagrams and let the participants interpret the models 

o What is the purpose of the bubble diagrams for you? 

o Do you consider these as useful? 

o Are there unclarities or improvement opportunities?  
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Appendix 15 Design requirements and academic best practices 

Table 28 Sources of design requirements 
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Table 29 Sources of academic best practices 
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Appendix 16 Procedure design 

1 - RACI Matrix/ Responsibility  

Task 

Responsible Accountable Consulted Informed 

1. Complete scoring model Project leader 

Program 
Manager 

Team, BCO, 
Account 
Manager, Team 
Composer* 

Program 
Manager 

2. Scoring model review 
Program 
Manager 

Management 
team  

Project Leader, 
Account 
Manager, BCO 

 

3. Program Manager – Management review 
Program 
Manager 

Management 
team 

Management 
team 

Project Leader 

4. Follow-up project decisions 
Program 
Manager 

Management 
Team  

Project Leader, 
BCO, Account 
Manager 

Project leaders, 
resource 
planner/team 
composer 

*The Project Leader consults only the roles from which he needs information in the specific situation to 

complete the scoring model.  

2 - Tasks 

The project portfolio should be reviewed periodically. Two tools are provided which help the project 

portfolio review on individual project-level, on program-level, and organizational-level.  

1. The Project Leader completes or updates the scoring model for all its projects before each 

steering meeting (approximately each six weeks).  

2. The Program Manager and Project leader discuss the projects regularly (at least each six 

weeks) with help of the scoring model. The scoring model aspects can be used as guideline 

for this project evaluation.  

3. The Program Manager derives the scoring model of all projects in its program and retrieves 

the bubble diagrams. 

4. A program review meeting is planned every quarter with the Program Manager and 

Management representative(s). The program strategy will then be aligned with the overall 

business strategy. In this meeting the bubble diagrams and scoring model should be 

discussed. Important decisions regarding projects and programs should be made such as: 

must do’s, won’t do’s, overall improvements needed, occurring problems, and the overall 

performance of the program.  

5. The Program Manager translates the program review into concrete actions for the Project 

Leaders on individual project level.  
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3 - Scoring model interpretation 

The scoring model should be completed by the Project Leader for every project before the steering 

meeting. At least each six weeks a review with the Program Manager is planned to discuss the 

projects. The scoring model should be used as a guideline in order to discuss the right topics during 

these meetings. In this sub-chapter a stepwise explanation is given to complete the scoring model 

and interpret it.  

First, the Project Leader opens the Excel file <name> in which the scoring model can be filled in. The 

eight items that should be filled in for each project are further defined in Table 2.  

 

In Table 3 an example of eight project is shown. The general information such as project number 

(PN), project name, type of project, and life cycle phase could be retrieved from the project 

management tool. The scores should be given by the Project Leader. In some instances, the Project 

Leader may not have enough information to fill in the scoring model. Information can be obtained by 

the responsible role (e.g. account manager about the client and Business Case Owner for costs-

benefits). 
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When the scoring model is filled in, several calculations will be done. Firstly, the model calculates the 

chance on project success per project. Every success item retrieves a weight of importance based on 

the type of project and the life cycle. In Appendix 1, the table with the corresponding weights is 

shown. The chance on project success is calculated by the sum of: the score multiplied by its weight. 

This chance on project success may indicate some urgent improvements are needed or the projects 

scores sufficient. Secondly, the greatest improvement opportunity is calculated with the scoring 

model. The improvement opportunity is the maximum percentage a success item can increase when 

the score is enhanced to a ten. In Table 4 this is shown corresponding to the projects in Table 3. 

 

The greatest improvement opportunity shows the Project Leader on which aspects it should focus 

most in order to increase the chance on project success. The chance on project success allows to see 

the status of current projects and compare projects universally.  

4 - Bubble diagram interpretation 

The Program Manager can interpret the progress of individual projects with help of the scoring 

model. However, with many projects in its program, the scoring model might become unclear. 

Therefore, two bubble diagrams are automatically derived if the tenure of a project and expected 

reward (NPV) is filled in. These bubble diagrams may support the Program Manager in prioritization 

of projects and overall insight in main focus points.  

In Figure 2 the first bubble diagram ‘project scoring over time’ is shown based on the projects in 

table 3.  

PN Project name

Team 

capability Quality Client

Cost-

benefits

Project 

definition Logistics

Strategic 

fit Risk

Greatest improvement 

opportunity

P1 Project 1 4% 3% 6% 3% 6% 3% 6% 5% Client

P2 Project 2 10% 4% 2% 2% 8% 2% 0% 2% Team capability

P3 Project 3 4% 2% 8% 5% 2% 4% 3% 1% Client

P4 Project 4 8% 2% 2% 6% 12% 3% 6% 6% Project definition

P5 Project 5 3% 6% 3% 6% 3% 5% 2% 2% Quality

P6 Project 6 1% 12% 2% 2% 1% 2% 1% 1% Quality

P7 Project 7 0% 8% 6% 0% 4% 5% 0% 3% Quality

P8 Project 8 10% 8% 1% 2% 8% 3% 0% 2% Team capability
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On the y-axis the probability of success is shown, which is the output of the scoring model. On the x-

axis the tenure of the project is shown. The seize of the bubble indicates the NPV of the project. 

Plotting this data over the tenure of the projects indicates the maturity and the trend of projects. With 

help of this bubble diagram, it is possible to interpret how the projects evolve over time regarding its 

success. The ideal trend is that projects have an increasing chance on success as the project gets more 

mature. If not, you would like to steer the projects that are mature and have a high NPV but have a 

low chance on success. 

The second bubble diagram ‘greatest improvement opportunity’ is shown in figure 3.  

 

This bubble diagram should be used additionally since it provides more information on what success 

factor should be focused on the short term. On the y-axis the NPV is plotted. On the x-axis the greatest 

improvement opportunity per project is plotted. The seize of the bubble indicate the chance of success 
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of the project. This bubble diagram may help identifying the improvement with the highest priority. If 

one project is situated in the right upper part of the diagram, this project has the opportunity to 

increase its score with a high effect, since the NPV is high as well. 

5 - Periodically Project Portfolio review 

A portfolio review takes place at the beginning of every quarter. In this review meeting, the program 

managers and management come together to discuss the entire project portfolio. During the review 

all new projects that entered the Sales phase, and all existing projects are reviewed and prioritized 

against one another. The overall results of the scoring model and bubble diagrams should be used as 

guideline and input for the review meeting.  

After the review meeting, the Program Manager should translate the outcomes into specific actions 

for the project leaders.  
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Appendix 17 Eight steps to change  

 

Figure 20 Eight steps to change by Kotter and Cohen (2012) 


