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Management Summary 
Project portfolio management (PPM) in new product development (NPD) has increased in popularity 

among organizations in the past decades. Key in effective PPM is working on the right innovations 

(Cooper, Edgett, & Kleinschmidt, 2002), which in turn are selected through a decision-making process 

regarding projects. For decision-making, it is important to be provided with reliable information such 

that less questionable decisions are made (Cooper, Edgett, Kleinschmidt, 2000). Furthermore, the 

initiator of this research, Bicore Services B.V., identified the sometimes cumbersome process of their 

clients when trying to gather this information. Meanwhile, this information is often already available 

within Project Management (PM) tools as they are used to let projects meet the criteria for being 

successful (Pons, 2008). Accordingly, determining which information that is generated by the use of 

PM tools is useful for PPM is hard for organizations. Therefore, there is tried to find a solution that 

makes a more direct link between PM -and PPM tools such that the useful information-flow between 

both can be determined. To find that solution, the following research question has been answered:  

 

“How can organizations determine which information generated by NPD team’s use of project 
management tools is useful for improving the portfolio management effectiveness?” 
 

As the old saying goes: many roads lead to Rome, and so does the process of this solution. Therefore, a 

science-based design approach has been followed to link scholarly knowledge in this area to the 

practice of organizations, through a composed set of theoretical and empirical design propositions (Van 

Burg, Romme, Gilsing, & Reymen, 2008). PM, PPM, and the synthesis of both have been examined in a 

systematic literature review to formulate theoretical design principles, and subsequently, empirical 

research has been executed to formulate empirically-based design propositions and design 

requirements. The empirical research was designed as a qualitative multiple case study that involved 7 

organizations and a total of 11 interviewees. The sets of principles were compared and confronted to 

compose a coherent set of propositions on which the design solution is based.  

 

The final solution that resulted from following this methodology is a new build framework together 

with recommendations and standards, that helps to determine which generated information through 

the use of PM tools is useful to improve PPM: the Useful Information Determination (UID) framework. 

The two main topics have been examined thoroughly for the development of the framework and they 

will be laid out in more detail below. Subsequently, the framework is explained and the conclusion is 

given.   

 

Project Management  
Every modern, private, public and non-profit organization uses PM nowadays as it plays an 

irreplaceable role within management (Kostalova & Tetrevova, 2014). To become successful in 

performing PM, one should try to balance the competing project constraints (e.g. scope, quality, 

schedule, budget, resources, and risks, Project Management Institute, 2013). In order to be able to do 

this, one should use PM tools as they support the practices, methods, and various processes to 

effectively manage a project (Martinelli & Milosevic, 2016). Furthermore, through PM tools, project 
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information is being generated that could be useful for PPM (Martinelli & Milosevic, 2016). Therefore, 

an overview has been made concerning commonly used PM tools. Subsequently, the information input 

and output of each tool when being used have been examined thoroughly to be able to categorize them. 

As a result, each tools’ output can be categorized, but from the empirical research can be concluded 

that only four categories are useful: activity, project, progress, and direct evaluation criteria. Each 

output can then be subdivided as an evaluation criterion, (i.e. product-based, financial-based, market-

based) to be processed further (Hart, Hultink, Tzokas, & Commandeur, 2003; Henttonen, Ojanen, and 

Puumalainen, 2015; Schmidt, Sarangee, and Montoya, 2009).   

 

Project Portfolio Management 
Now one wants to know what is needed in PPM tools, such that the overlap between the generated –

and needed information can be determined. PPM is seen as a decision-making framework that helps to 

assess projects, and to prioritize and (re)allocate resources (Coulon, Ernst, Lichtenthaler, & 

Vollenmoeler, 2009). Within the decision-making process, projects are being compared and evaluated 

in PPM tools according to the four goals of PPM (Ahmad, Lwakatare, Kuvaja, Oivo, & Markkula, 2016). 

Regardless of which PPM approach is being followed (i.e. gate dominate, portfolio-review dominate, 

Agile-Stage-Gate), all projects have certain checkpoints where they are being evaluated on with the use 

of PPM tools. Consequently, the common denominator between the inputs of PPM tools is evaluation 

criteria. They support portfolio managers in making decisions regarding projects and their future, and 

as discussed earlier, they can be generated as output information when PM tools are used. According 

to the strategy, which is often determined by higher management, evaluation criteria are selected such 

that only the right projects are being executed and get past the creation of the business case. So on the 

one hand, one wants to know which evaluation criteria are being generated through the use of the 

currently using PM tools, and on the other hand, one wants to know where to receive the evaluation 

criteria from that are needed according to strategy.  

 

UID-framework 
As every organization makes use of different PM tools and evaluation criteria, and their interpretation 

and usage of it can differ, there is not a single straightforward approach that every organization can 

use to determine which for PPM useful information is generated through the use of PM tools. 

Accordingly, this research has developed a six-step UID-framework that supports organizations in 

implementing such an approach, where input and verification of the user are required. Coupled to the 

six steps of the framework are recommendations of how to implement it, but also some standards 

should be used as a starting point. The steps of the framework are depicted in Figure 0.1, an explanation 

can be found below, and after that, the recommendations are denoted. 
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Figure 0.1: The six-step UID-framework, EC = evaluation criteria 

 

First, the tools that are being used by the target group should be identified and commonly used PM 

tools should be used as a standard option-list to start with. Subsequently, their generated outcomes can 

be categorized into the aforementioned parent categories (i.e. activity, project, progress, direct 

evaluation criteria, non-useful), and then subdivided into evaluation criteria (i.e. product, financial, 

market-based) and inputs thereof. There is a standard in place for which each tool has been examined 

thoroughly together with its generated outcome, although this does not have to be followed blindly. 

Then in step two, the user can verify if they agree with the standard regarding the generated outcome 

of each tool, and when they use the tool in a different way or other evaluation criteria result from its 

use, modifications can be made and then the standard serves only as an inspiration. This has been done 

such that different types of information can be processed separately. In Figure 0.2, an example of an 

implementation of step two of the framework into Flightmap has been depicted, which also shows the 

usage of the previously mentioned standard. Information about a project that is per activity and not 

about the whole, should be aggregated such that it is turned into project information.  

 

Third, the financial-based evaluation criteria should be selected that the target group needs. These then 

need to be calculated with the information from step two as much as possible and additional 

information to complete the formulas is required (e.g. discount rate, budget). Fourth, the strategic 

objectives should be defined and thus which criteria are needed according to the strategy. The 

remaining criteria that need to be collected according to the strategic objectives then should be 

selected, such that in the fifth step there can be checked if they can be obtained from a PM tool. Now 

again, the standard of analyzed PM tools should be used to check whether the wanted tool is on that 

list, but then it has to be used the other way around from right to left to check which PM tool is linked 

to the evaluation criterion. If it is not possible to obtain it from a PM tool, then it should be obtained 

from systems filled with historical data and experience records, or through research.  

 

In the sixth and final step, the deltas and the presentation of the outcome should be defined. The deltas 

represent the change the information has made since it was estimated in the business case. The higher 

the delta, the more the information has changed, which can initiate discussions regarding certain 

factors/subjects/projects. Furthermore, the evaluation criteria can be used directly in PPM tools such 

as bubble diagrams and checklists, but the user has to define its preference. Then, when these PPM 

tools are used with the information generated from the use of PM tools, decisions can be made and 

discussions can be held about the future of the projects 
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Implementation into PPM software 
There has been tried to illustrate how the solution described above can be implemented into the PPM 

software of Flightmap. Together with the recommendations of Table 0.1, the framework can be 

implemented into every PPM program, but to illustrate the Flightmap interface is used as an example 

in Figure 0.2. According to the technical staff of Bicore, it is important to realize one line with one PM 

tool, one parent category, one evaluation criteria, and one PPM tool that is linked to that, such that 

multiplications and additions of that slice are possible. As a result, it is ensured that the framework is 

being build-up together with its linkages in a structured manner.  

 

 

 

 

 

 

 

 
 

Conclusion 
All in all, organizations should use the six-step framework and corresponding recommendations from 

Table 0.1 to implement the UID-framework, such that the for PPM useful information that is generated 

through the use of PM tools is determined and the PPM effectiveness can improve. By making the link 

more direct between PM and PPM, the information exchange is optimized such that more accurate, 

easier decisions within and between projects are made. Evaluation criteria play an important role in the 

useful information exchange and are extracted from PM tools and used in PPM tools, such that portfolio 

managers are supported in making decisions regarding projects and their future.  
 

Table 0.1: Recommendations on implementing UID-framework 

 Step 1-6 Recommendations 

1 
Identify the PM 

tools 

Identify the currently using PM tools. Use commonly used PM tools as a starting point, add 

others.  

2 

Define the 

generated 

outcomes 

Define the generated outcomes into parent categories according to your usage of each PM 

tool.  

Assign the generated outcomes of the newly added PM tools to a useful parent category.  

Define the generated outcomes into evaluation criteria or inputs thereof according to your 

usage of each PM tool.  

Compare the descriptions of the evaluation criteria from your organization with commonly 

used descriptions, such that no misconceptions are made. 

Assign the generated outcomes of the newly added PM tools to an evaluation criterion or 

an input thereof.  

Aggregate the activity information on the items that are indicated.  

Collect the product –and market-based, and direct evaluation criteria into an output list. 

Figure 0.2: Example of implementation in Flightmap 
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3 

Select the 

financial-based 

evaluation 

criteria 

Select the financial-based evaluation criteria that are preferred to obtain. 

Calculate the financial-based criteria with information from step two as much as possible. 

Additional information that is necessary to complete the formulas should be filled in.   

Collect the calculated financial-based evaluation criteria into the same output list as the 

product –and market-based, and direct evaluation criteria.  

4 

Define strategic 

objectives 

regarding 

evaluation 

criteria 

Show the output list with the evaluation criteria that are generated through the use of the 

current PM tools, next to the remaining not yet obtained evaluation criteria.  

Identify which remaining evaluation criteria that are not generated through the use of the 

current PM tools, are needed according to strategy. 

5 

Complete the 

list of 

evaluation 

criteria 

Check if the remaining but wanted evaluation criteria can be subtracted from certain PM 

tools. If yes, consider using it. 

When the evaluation criteria cannot be obtained from a PM tool and it is from the market-

based category, obtain it through research. 

When the evaluation criteria cannot be obtained from a PM tool and it is from the product-

based category, obtain it the systems that often are filled with historical data and 

experience records.  

6 

Interpret the 

deltas, and 

connect the 

PPM tools 

Compare the resulting values of the evaluation criteria with the ones from the business 

case if possible, such that the deltas can be calculated..  

Define to which PPM tools the evaluation criteria should be connected.  
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1. Introduction 
This document presents the results of the master thesis graduation research conducted at Bicore during 

2020. The thesis has been executed in the partial fulfillment of the master program of Innovation 

Management at the department of Industrial Engineering and Innovation Sciences at the Eindhoven 

University of Technology. This chapter introduces the research context, presents the research question 

and sub-questions, and presents the outline of this thesis.   

 

1.1 Research Context 
Key in successful new product development (NPD) is to develop and deliver new products that are 

differentiated, solve major customer problems, and offer a compelling value proposition to the customer 

or user (Cooper & Edgett, 2008). Ensuring that a company works on such projects and thus the right 

innovations, can be achieved by having an effective project portfolio management (PPM) practice 

(Cooper, Edgett, & Kleinschmidt, 2002). PPM has become one of the most important senior 

management functions in which decisions are made regarding which new and existing innovations are 

evaluated, selected, and prioritized in order to accelerate, stop, or recycle them; and resources are 

allocated and re-allocated to the active projects (Cooper, Edgett, & Kleinschmidt, 2000). Simultaneously 

ensuring that those projects are fulfilling the project requirements and developed according to the right 

way, is done through project management (PM) within NPD.  

 

PM is already centuries old in theory, as it has been informally applied by the Chinese and Egyptians 

in feats such as the Great Wall of China and the Pyramids (Murphy & Ledwith, 2007). Through the 

years it has emerged as a discipline that has constantly updated and developed itself for application in 

practice. It has become dynamic to address new challenges, as tools and methods of PM are applied to 

different areas, for different ends, and in different cultures (Crawford, Pollack, & England, 2006). 

Speaking about PM tools, its application together with applying knowledge, skills, and techniques to 

project requirements, defines the essence of PM (PMI, 2013).  

 

To achieve portfolios that fulfill the four goals of PPM: value maximization, balance, strategic alignment, 

and the right number of projects (Cooper et al., 2002), decisions have to be made about which projects 

to include and which not. Cooper et al. (2000) already stressed the challenge of decision-making with 

incomplete information. They stated that management is required to make significant investment 

decisions based on often very unreliable information, resulting in questionable decisions. Therefore, it 

is necessary to provide PPM with high-quality information. 

 

1.1.1 Company description 

Bicore Services B.V. is a company that supports its customers with PPM decision support tooling called: 

Flightmap. This web-based service helps the clients of Bicore to make decisions, which are well-advised 

through visualizing and comparing the company’s new product development information. With the use 

of portfolio management tools and consultancy, clients easily can have an overview of their portfolio 

and which actions are required. Clients can compose, compare, and optimize project portfolio 

alternatives from project outlines and plans, produce an insightful analysis of the portfolio, and apply 



2 

 

business intelligence & process control. Also, the progress is being monitored of ongoing projects such 

that planned input can be complemented and deviations are brought to light. These features and 

information supports the customers of Bicore with decision-making regarding which new or existing 

NPD initiatives should be expanded or killed, put on hold, or accelerated to market. A screenshot of the 

Flightmap web-based service is shown in Figure 1.1.1.  

 

 
Figure 1.1.1: Screenshot of the Flightmap software 

 

The clients of Bicore are mainly large organizations that have multiple project portfolios, are active in 

the high-tech industry, and have big research & development (R&D) budgets. Most of these 

organizations also apply PM within their business to effectively manage the projects in a more detailed 

manner. This means that PM tools are used by clients such as “Gantt charts”, “PERT”, “Critical 

Path Analysis”, ”Risk matrix”, “Work Breakdown Structure”, “Project Charter”, and so forth.  

 

1.1.2 Need from practice 

Since Bicore is always in close contact with its customers, they know when organizations experience 

difficulties. One of these problems is that there is no link between PM tools and PPM tools. Often, 

information about projects is already available within PM tools but cannot be transferred to PPM tools, 

or clients do not know how to do this or where to get it from. Accordingly, clients have to perform 

recalculations, transform spreadsheets, and comb through documents to find the necessary information 

for PPM tools. This results in unnecessary time and resources spent on activities that could have been 

used elsewhere. In short, for organizations, it is hard to determine which information generated by the 

use of PM tools is useful for PPM and thus this information-flow process must be improved. To optimize 

this process, there is aimed for a general solution on how organizations can make the link between PM 

tools and PPM more direct. Regardless of using Flightmap as PPM software, the general solution should 

be applicable to each organization regarding determining the useful information from PM tools for 

PPM. Then, there is also aimed to implement this general solution into the Flightmap software, such 

that Bicore can extend its program with a new approach. To acquire knowledge in both the domains of 

PM and PPM, but also in the development of the solution, and how such an approach can be 

implemented in Flightmap, the current research is initiated. 
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1.2 Research Question 
NPD must be carefully managed to control time, resources, and quality (Barkley, 2008), which are 

corresponding with the three traditional criteria that made a project being perceived as successful in 

traditional PM (Shenhar, Dvir, Levy, & Maltz, 2001). These criteria are being controlled by PM tools 

and techniques in NPD projects, because these projects need the involvement of management as a 

result of its high degree of difficulty (Pons, 2008). Consequently, PM tools are fundamental for project 

managers to make the business case for a new product, which in turn is of importance for PPM if the 

project gets included in the portfolio and if resources are being allocated. Better allocating scarce 

resources, making faster decisions, being more flexible, and having a clearer focus, are aspects that 

organizations need to comply with as a result of the rapidly changing technologies, markets, economy, 

the shorter product life cycles, and the heightened global competition (Cooper, Edgett, & Kleinschmidt, 

2001; Koller, 2016). Hence, the solution that is aimed at in the current research, takes care of real-time 

information and thus helps organizations in making those fast decisions. Also, it aims to make sure that 

the decisions are based on a single-source-of-truth, which means that the information comes from the 

same tool, and no debates will be held about which information to use or not. As a result, the quality of 

the information will increase and the quality of PPM will increase simultaneously (Cooper et al., 2000). 

In order to guide the process of gathering, evaluating, and generating knowledge from scientific 

literature and practice, the main research question has been formulated. Accordingly, the following 

research question is defined:    

 

“How can organizations determine which information generated by NPD team’s use of project 
management tools is useful for improving the portfolio management effectiveness?” 
 
The research question is based on the two main topics, i.e. PM and PPM, and there is aimed to answer 

it with the final solution. This final solution is based on extracted knowledge from scientific literature 

and practice. Corresponding sub-research questions are formulated per topic, as will be discussed in 

the next chapter.   

 

1.3 Thesis Outline 
This research follows the science-based design approach and the chapters are structured accordingly 

(Van Burg, Romme, Gilsing, & Reymen, 2008). By doing this, design-oriented research is being 

conducted with the solution as the main goal. The current chapter discussed the context of the research 

and the research question. The next chapter, chapter 2, explains further how the research is executed 

according to the science-based design approach. Chapter 3 presents the systematic literature review 

with its theoretical-based design propositions. Chapter 4 presents the empirical research with its 

empirical-based design propositions and design requirements. Then, Chapter 5 consists of the 

comparison between propositions which results in a generic set of design principles. Chapters 6 

presents the solution and its validation. Finally, the conclusion together with practical -and theoretical 

implications, and limitations are discussed in Chapter 7.  
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2. Research Methodology 
This chapter explains the methodology used to answer the main research question (RQ) and to design 

and assemble a solution. As the research question is a how-question, it will be answered with a solution 

that is formed through design-oriented research. Therefore, this research follows a science-based 

design approach, which is explained in the next paragraph. Subsequently, the literature review and 

empirical research setups are explained.   

 

2.1 Research process 
This research aimed to extract knowledge from literature, which in turn has been condensed into a 

framework by means of a synthesis. Subsequently, empirical research has been conducted to provide 

this research with answers formulated from practice. In order to link these two components, the 

science-based design approach (Van Burg et al., 2008) was adhered to, such that research from the 

field of PM and PPM was connected to managerial practice (Romme, 2003). The followed phases of the 

research process together with its numbered components, which represent the chapters of this 

document, are depicted in Figure 2.1. 

 

 
Figure 2.1: Schematic overview of the research process 

 

The science-based design approach involves two key elements: design principles and design solutions 

(Romme & Edenburg, 2006). Design principles were defined as: “a coherent set of normative ideas and 

propositions, grounded in research that serves to design and construct detailed solutions” (Van Burg et 

al., 2008, p. 116) which can be based both on practice and existing literature. Within this research, 

theoretical design principles were based on the findings and framework from the systematic literature 

review (literature, i.e. 3 in Figure 2.1), and empirical-based design principles were based on the results 

from the executed empirical research (practice, i.e. 4 in Figure 21). The theoretical-based principles 

mainly answered the “which” part from the research question, while the empirical-based principles 

answered the “how” part. In other words, from the literature review resulted which information 

generated by the use of PM tools is useful. Next to that, from the empirical research resulted how 

organizations can determine which information is useful. Subsequently, the sets of design principles 

were compared and confronted with each other to compose a coherent set of propositions (i.e. 5 in 

Figure 1) for the design solution (Van Burg et al., 2008). Such a design solution (i.e. 6 in Figure 2.1) 

was defined as: “a representation of the practices being redesigned with help of the design principles” 
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(Van Burg et al., 2008, p.116). Accordingly, design principles formed the building blocks for the design 

solution, and to formulate them the CIMO logic was adhered to: in context C, use intervention I to 

invoke generative mechanism M that produce outcome O (Denyer, Tranfield, & Van Aken, 2008). Next 

to design principles, a second input for the design solution was design requirements (i.e. 4 in Figure 

2.1), which were conditions that the solution had to meet (Van Aken, Berends, & Van der Bij, 2012). 

These design requirements were based on knowledge from practice and divided into functional, user, -

and boundary requirements, and design restrictions (Van Aken et al., 2012). After this solution was 

created, it was validated through additional interviews (i.e. 6 in Figure 2.1). This was discussed together 

with the conclusion and implications in the last chapter of this research (i.e. 7 in Figure 2.1). The next 

two sub-chapters explain the methodologies of the systematic literature review and empirical research.  

 

2.2 Literature Review 
To answer the main research question, a systematic literature review was conducted in parallel with 

empirical research, and for each part, sub-questions needed to be answered. The literature review 

questions are denoted in Table 2.2 and altogether served as a multiple purpose. First, it was used to 

create an understanding of what defines PM and PPM, including its approaches, methods, techniques, 

and tools. Second, the review identified which tools are commonly used in NPD, which information goes 

into those tools, and which information is generated by the use of them. Third, a synthesis of the two 

building blocks (i.e. PM and PPM tools) was assembled into a framework. This framework represents 

the information flow generated by the use of PM tools to PPM tools. As already mentioned in the 

previous paragraph, theoretical based design propositions were derived from the framework according 

to the CIMO logic (Denyer et al., 2008) and thus have their foundation in literature.  

 

Literature Review Questions 

Project Management 

Methods and Tools 

What is project management and what are its methods and tools? LRQ1 

Which PM tools are commonly used for NPD? LRQ2 

What is the information in –and output when NPD teams use PM 

tools? 

LRQ3 

Portfolio Management 

Approaches and Tools 

What is portfolio management and what are its approaches and tools? LRQ4 

What is the information in –and output when PPM tools are used? LRQ5 

Synthesis Which information generated by NPD team’s use of PM tools is useful 

for improving the PPM effectiveness?   

LRQ6 

Table 2.2: Literature review questions formulated per management type 

 

2.2.1 Search Strategy 

In order to collect relevant and informative articles, the systematic literature review adhered to the 

following process. First, a list of keywords per sub-question was formulated that were used in the search 

engines “Google Scholar”, and “Scopus”  (Van Aken et al., 2012). This list was derived from a 

search through key articles and exploratory sessions with consultants at Bicore, and can be found in 

Table 2.2.1. More specifically, to find answers to the PM-related questions, the Project Management 

Journal and International Journal of Project Management were examined thoroughly. These journals 

are from high quality as they have high impact factors and cite scores, which means that the articles 
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they published are of importance. For PPM, articles by Dr. Robert G. Cooper were of great importance 

as his research led to many groundbreaking discoveries regarding PPM (Cooper & Edgett, 2001).  

 

Literature 

review question 
Search queries 

LRQ1 Project management Tools Methods NPD 

LRQ2 Project management Tools NPD Level of Use 

LRQ3 Project management 

(specific tool*) 

Input Output Information 

LRQ4 Portfolio management Tools Approaches Methods 

LRQ5 Portfolio management 

(specific tool*)  

Input Output Information 

LRQ6 Project management Tools And/or Portfolio Management 

Table 2.2.1: Keywords and combinations thereof used per literature review question 
Specific tool* = each tool that will be included in this research 

 

Subsequent to the keyword strategy, forward and backward snowballing was used (Van Aken et al., 

2012). Forward snowballing was carried out via the “Cited by” link, which can be found in both 

“Google Scholar” and “Scopus” to find later articles that refer to the key publication. Backward 

snowballing was performed by searching through the reference of already found articles. The 

snowballing method was also ended when no more relevant articles were found.  

 

2.2.2 Selection Criteria 

The scientific literature that was acquired from the initial searches was filtered with inclusion and 

exclusion criteria, which are denoted in Table 2.2.2. This ensured that the articles were of sufficient 

quality and were related to the research topic. Fields of studies were only perceived as relevant when 

they involved products, services, technologies, software, or hardware. The topics were perceived as 

relevant as the field of study was related to PM, PPM, or both. Literature older than the year 2000 was 

excluded from the review, as in the period 2000 – 2020 portfolio management received more 

attention and thus the view on this topic was influenced. Relevant articles from Dr. R. G. Cooper from 

around the year 2000 still reside within the set boundaries and therefore were included in the review. 

Each article had to originate from a journal that received a cites core of 1.5 or higher. Exceptions were 

made for some relevant articles, but then the number of citations needed to be equal to 5 or higher. 

Especially in the domain of which PM tools were commonly used in NPD, exceptions were made due to 

the scarce literature. In the end, 47 articles and books from the aforementioned databases were 

selected, and through the snowballing technique 24 additional documents were included.  

 

Inclusion criteria Exclusion criteria 

Journals Literature reviews 

Relevant topic Irrelevant topic 

Relevant field of study Irrelevant field of study 

English written Non-English written 

Citescore >= 1,5 Citescore <= 1,5 
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(Number of citations >= 5) (Number of citations <5)  

Period 2000-present Period <2000 

Table 2.2.2: selection criteria for the literature 

 

2.3 Empirical Research 
To formulate an answer to the research question, also knowledge from practice was needed. This 

knowledge was acquired through empirical research and served as a quadruple purpose. First, it was 

used to answer the empirical research questions regarding PM and PPM which are stated in Table 2.3. 

These questions focused on the same topics as the literature review questions, though more on the 

practical side and how organizations dealt with them. Again, the last question was similar to the main 

research question, but this was done on purpose such that an answer was formulated based on practical 

know-how. Secondly, it aimed to find out how the generated information flow from PM tools towards 

PPM in the domain of NPD was within organizations. Thirdly, the empirical research allowed 

formulating empirically-based design propositions following the CIMO logic (Denyer et al., 2008), such 

that they were comparable and combinable with the ones from the literature review. Fourth, also design 

requirements were formulated, and as already mentioned before, they served as an input for the design 

solution together with the condensed set of propositions. 

 

Empirical Research Questions 

Project Management 

Methods and Tools 

Do all project teams use PM methods, techniques, and tools? ERQ1 

Which PM tools do project teams use, and how? ERQ2 

Which useful information is generated by the use of PM tools and how do 

organizations deal with it? 
ERQ3 

Portfolio Management 

Approaches and Tools  

Do all organizations use PPM approaches and tools? ERQ4 

Which PPM tools do organizations use, and how do they determine which 

information is needed as input 
ERQ5 

What are the sources of information organizations use for the input of 

PPM tools? 
ERQ6 

Synthesis How do organizations determine which information generated by NPD 

team’s use of PM tools is useful for improving the PPM effectiveness?   
ERQ7 

Table 2.3: Empirical research questions formulated per management type 

 

2.3.1 Multiple-Case Study & Unit of Analysis 

As this research had an explorative character concerning the link between PM and PPM, and the focus 

of the research was a how-question and on contemporary events, multiple-case study research was 

well-suited (Yin, 2003). Furthermore, as this research tried to build a general explanation that fits every 

single case, a multiple-case study will be executed (Yin, 2018). According to Yin (2018), evidence from 

multiple-case studies is often considered more compelling and more robust than a single-case study. 

How the cases were selected is described in section 2.3.2.  

 

First, the unit of analysis had to be defined such that the multiple-case study was aligned towards the 

fundamental problem and provided validity and reliability to the empirical research (Yin, 2003). 

Therefore, the unit of analysis was the useful information that is generated by NPD teams’ use of PM 
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tools to improve the PPM effectiveness. More specifically, the unit that was analyzed was on 

organizational level such that the results of the cases were comparable in a cross-case analysis.  

 

2.3.2 Case selection 

First, a public article about the organizations and research institutes that have the biggest R&D 

expenditures of 2020 was examined (Waardenburg, 2020). Together with Bicore, several organizations 

of this list were approached of which they already had contact details of. The selected cases were 

supplemented with information-rich cases from the existing customer base of Bicore. This was done 

through purposive sampling, which means that information-rich cases were selected that enabled the 

researcher to answer the research question (Saunders, Lewis, & Thornhill, 2012). Eventually, 7 cases 

were included and thus fall between the range of 6-10 cases to provide compelling support (Yin, 2018). 

With the use of inclusion criteria, particular organizations (i.e. the cases) were selected:  

- They needed to develop products or services (NPD/R&D)  

- They needed to use a product innovation process 

- They needed to have implemented PM and PPM  

- They needed to have mature PM and PPM  

Implemented PM and PPM meant that the two management types were fully applied through the whole 

organization and finished the implementation phase. Mature PM and PPM meant that they had an R&D 

department for a few years already where PM and PPM were being applied. Another measure of mature 

PPM was that they had a PPM manager, although this was not followed blindly as PPM activities were 

also carried out by employees with a different function title. 

 

There was aimed to question respondents who had either expertise in PM, PPM, or both. Consequently, 

there was aimed to interview managers from the project- and portfolio perspective to obtain input from 

both fields of management. A minimum of two respondents per organization was aimed for such that 

biases were prevented and validation increased.  

 

2.3.3 Data Collection 

As findings of a case study are more convincing and accurate if it is based on several different sources 

of information, triangulation was pursued (Yin, 2018). This meant that three methods were used for 

data collection in order to increase construct validity. First, beforehand of the interviews, each case was 

discussed with the salesperson or account manager at Bicore to acquire background information for 

the preparation of the interviews and validation of the results. Second, by conducting semi-structured 

interviews the most data was collected and they were held using an interview guide. By doing this semi-

structured, contextual findings were brought to light easier, which helped the researcher to map these 

and take them into account. The interview guide consisted of 21 open questions but left sufficient room 

for additional information (Van Aken, Berends, & Van der Bij, 2007). Visualizations and explanations 

were used to make sure certain questions were interpreted correctly and deviations too far from the 

subject were not possible. Third, documentation and archival records (Miles & Huberman, 1994; Yin, 

2018) were asked from the interviewees to support their answers, to minimize bias and to establish 

credibility (Bowen, 2009).  
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2.3.4 Data Analysis 

The interviews were analyzed using the constant comparison analysis (Leech & Onwuegbuzie, 2007), 

also referred to as coding or template approach (Van Aken et al., 2012). All the interviews were 

recorded and transcribed for this data analysis. The analysis was undertaken deductively, which means 

that codes were identified prior to analysis and then looked for in the data (Leech & Onwuegbuzie, 

2007). The “start list” of codes came from the empirical research questions, problem areas, and 

conceptual framework. This list utilized the existing concepts of PM, PPM, and the acquired theory 

about generated useful information through the use of PM tools. Because the coding scheme was based 

on topics and concepts which were known before the start of the field-research, the chosen analysis 

suited this research well. The analysis of the documents and archival records was done through 

skimming (superficial examination), reading (thorough examination), and interpretation (Bowen, 2009). 

This overall data analysis was executed first for each case individually, but later a cross-case analysis 

was performed to find similarities and differences. As a result, empirically-based design propositions 

and requirements were formulated that explain general applicable mechanisms and interventions. 

 

2.4 Conclusion 
In this chapter, the methodology from this research was described concerning the overall process and 

more specific regarding the systematic literature review and empirical research. The science-based 

design approach from Van Burg et al. (2008) was followed to extract knowledge from literature and 

compare it with findings from practice through empirical research. The literature review was executed 

accordingly, and the results are described in the next chapter.  
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3. Systematic Literature Review 
The systematic literature review has been executed to gather in-depth knowledge about the main topics 

PM and PPM. Subsequently, the objective here is to find out which, by NPD teams generated 

information, is useful to improve the PPM effectiveness. Actually, successful PPM can only be achieved 

when single PM is successful as well (Meskendahl, 2010). As discussed, this research aims to develop 

a framework to reach this objective and answer the research question. To get to such a framework, the 

two building blocks (PM and PPM) are further elaborated on including their methods, approaches, and 

tools. After that, commonly used tools of each management type are analysed regarding their 

information in –and output. Starting with PM, followed by PPM. This analysis will help with 

understanding which information is useful for PPM that is generated by the use of PM tools. In addition, 

the analysis will discover links and dependencies between different forms of information, PM tools, and 

PPM tools. Each sub-chapter of the review represents a literature review question, which then is divided 

into smaller parts to separate concepts and improve readability. When an answer is formulated on a 

question it is given in a blue box at the end of a sub-chapter. Lastly, since the aimed solution will be 

based on theoretical and empirical design propositions, the last sub-chapter also summarizes the 

formulated theoretical design propositions resulting from the literature review. 

3.1 Project Management 
The origin of PM goes back decades, and it has gained its reputation in recent years as a management 

practice that helps organizations achieve their business results (Patanakul, Iewwongcharoen, & 

Milosevic, 2010). Now, PM is well-developed and accepted as an area for academic research and as a 

discipline to meet project requirements with the required tools and techniques (White & Fortune, 

2002).   

 

3.1.1 What is project management 

First, to be able to define and describe PM, a project has to be defined. The Project Management 

Institute’s Body of Knowledge (PMBoK®) Guide by the Project Management Institute (PMI) gives clear 

definitions of PM and related concepts. This book provides guidelines for managing individual projects 

and describes the PM- and project life cycle (PMI, 2013). A project life cycle is the series of phases that 

a project passes through from its initiation to its closure. The phases can be broken down by functional 

or partial objectives, financial availability, specific milestones, or intermediate objectives (PMI, 2013). 

According to the PMI (2013), the project life cycle provides the basic framework for managing the 

project. What has been brought to light during the literature review, is that many authors refer to the 

PMBoK® Guide and use it as a supplier of concepts (Besner & Hobbs, 2006, 2008(a), 2008(b), 2012(a), 

2012(b); Hÿvari, 2006; Kostolova & Tetrevova, 2014; Murphy & Ledwith, 2007; Patanakul et al., 2010; 

Tereso et al., 2018). This research wants to be in line with the core definitions and concepts the 

literature uses, and since many authors use those of the PMBoK® Guide, the definition of a project is:  

 

“A temporary endeavour, undertaken to create a unique product, service, or result”(PMI, 2013, p.2)  

This means that projects have a definite beginning and end, and stop when the project’s objectives have 

been achieved, when the project is terminated, or when the project is no longer needed (PMI, 2013). 
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This definition also counts for agile projects, but then the project is divided into sprints and requires 

iteration and incremental process, performed by a cohesive team (Azanha, Argoud, Camargo Junior, & 

Antoniolli, 2017). Moreover, projects can be considered as the achievement of a specific objective and 

make use of resources on a series of activities or tasks (Murphy & Ledwith, 2007). In order to make a 

project successful, the overall objectives of a project need to be achieved, and this is possible through 

successful PM (Murphy & Ledwith, 2007). Also, the definition of PM from the PMBoK ® Guide has 

been chosen, as it is the most known and several authors use it in their articles (Besner & Hobbs, 2006; 

Ika, Diallo, & Thuillier, 2010; Murphy & Ledwith, 2007). 

 

The definition of PM is:  
“The application of knowledge, skills, tools, and techniques to project activities to meet the project 
requirements”(PMI, 2013, p.4)   

 

Successful PM focuses more on short-term goals and a more specific context for success, which is 

measured against the widespread and traditional measures of time, cost, and quality (Kostalova & 

Tetretova, 2014; Murphy & Ledwith, 2007).  Therefore, balancing the competing project constraints, 

which include, but are not limited to, scope, quality, schedule, budget, resources, and risks, is of major 

importance for PM (PMI, 2013). According to the PMI (2013), the constraints are interrelated, which 

means that if one factor changes, at least one other factor is likely to be affected. Another aspect to 

lead a project successfully as a project manager is to become adept at initiating, planning, executing, 

monitoring and controlling, and closing (Patanakul et al., 2010). In order to do this, project managers 

typically use several tools and techniques to help them orchestrate activities along a project life cycle 

(Patanakul et al., 2010). These tools and techniques are required to define, plan, and implement any 

project (Murphy & Ledwith, 2007).  

 

The importance of PM is demonstrated by each modern private, public, and not-for-profit organization 

as it is a solid part of their company nowadays (Kostalova & Tetrevova, 2014). PM plays an 

irreplaceable role within management and makes it possible to carry out various activities within the 

required period, defined range, quality, resources, or even exceeds the expected results (Kostalova & 

Tetrevova, 2014). In addition, PM helps an organization reduce product development time to market, 

handle technological complexity, utilize limited resources, and respond to stakeholder satisfaction 

(Patanakul et al., 2010).  

 

3.1.2 Project management methods, tools, and techniques 

PM methods are of importance for organizations since they bring numerous benefits to the project 

manager and the project team (Jovanovic & Beric, 2018), and provide guidelines to ensure that the 

right outcomes are attained (Jugdev, Perkins, Fortune, White, & Walker, 2013). A few of the advantages 

of using a PM methodology are easier and simpler PM, easier project planning and control, easier and 

faster achievement of project outcomes, more efficient project risk, and project quality management 

(Jovanovic & Beric, 2018). Most of the authors researched in the literature review even agree that an 

efficient PM is not possible without an appropriate methodology (Jovanovic & Beric, 2018). There are 

various PM methods, but the best known are Project IN Controlled Environments (PRINCE®, PRINCE2®), 



13 

 

PMBoK® Guide, Structured System Analysis and Design Method  (SSADM), International Project 

Management Association (IPMA) Competence Baseline, Association of Project Management (APM) 

Body of Knowledge, Harvard Business School (HBS) PM methodology, Agile PM. Although the 

importance of a PM methodology is stressed by several authors, it is not adopted by every company 

(White & Fortune, 2002). In contrast to methods, PM tools are widely adopted by organizations since 

almost every company uses at least one tool (White & Fortune, 2002). The study by Jugdev et al. (2013) 

even states that on average a company used 3.4 PM tools in their research.     

 

A tool can be defined in several ways and to grasp its true meaning is not an easy job. Therefore there 

has been chosen to define a PM tool for this research, which is: 

 

“A project management tool supports the practices, methods, and various processes to effectively 
manage a project”(Martinelli & Milosevic, 2016, p.3) 

 

Fernandes, Ward, & Araujo (2018) also state that PM tools and techniques are the mechanisms by 

which PM processes within the organization are delivered and supported, but the one above is more 

complete as it also addresses the support of practices and methods. Besides that, the PMBoK ® Guide 

only defines a tool in its most simple form and not applied to PM, as it describes a tool as something 

tangible, that is used in performing an activity to produce a product or result (PMI, 2013). Besner & 

Hobbs (2006, 2008(a), 2008(b), 2012(a), 2012(b)), state in their articles that they made a clear division 

between tools and processes. Only tools and techniques that are project-specific and well known have 

been investigated by them and thus exclude general processes. This division has been applied in this 

research as well and is in line with the definition of a project tool given above. Furthermore, again 

according to Besner & Hobbs (2008), tools are concrete and specific means to “do the job” to 

“execute a process” and this research shares their view on this topic. In Figure 3.1.2 an overview can 

be found about how PM tools relate to methodologies, processes, and the companies’ strategy.  

 

 
Figure 3.1.2: Overview of PM tools and methodologies in relation to strategy, adapted from Martinelli & 

Milosevic (2016) 

An important aspect of this research is that PM tools include techniques and job aids by which project 

information is created (Martinelli & Milosevic, 2016). The PMBoK Guide and other sources use the 

phrase “tools and techniques” instead of what is defined as PM tools in this research. Further, PM 
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software tools are not identified as PM tools since they include many of the tools that are discussed in 

this research but then in a software format (Kostalova, Tetretova, & Svedik, 2015) and the focus does 

not lie there. Lastly, PM tools can be qualitative or quantitative, which means that they differ in the 

type of information they process (Martinelli & Milosevic, 2016). The Monte Carlo analysis is an example 

of a quantitative tool while the project charter is a qualitative tool. All PM tools can be accommodated 

to one of these groups, and the difference lies in their systematic procedure (e.g. qualitative or 

quantitative; Martinelli & Milosevic, 2016). Most tools used in this research are qualitative from nature, 

although their generated outputs can be presented both qualitative as quantitative. 

 

 
 

3.2 Commonly used PM tools by NPD teams 
The existing literature regarding the topic of which PM tools are commonly used in NPD is presented, 

but this literature was not widely available. Therefore, exceptions have been made on the inclusion and 

exclusion criteria to find relevant articles. The findings from these articles about which PM tools are 

often used and/or suitable for NPD remain mainly invalidated as little to none subsequent researches 

have been conducted.  

 

Besides criteria to find relevant articles, also criteria to select and include PM tools in this research 

have been used. First, it needed to comply with the definition of a PM tool from sub-chapter 3.1.2. This 

resulted in the exclusion of methods, cultures, ways of working, and processes such as six sigma and 

design for manufacturing. Second, only the most commonly used tools have been included, as including 

more would give the same result without providing more insight. The tools that have been included are 

collected in Table 3.2 and a description per tool and its source can be found in Appendix A. No further 

tools have been included since adding more would only result in duplications of types of tools regarding 

information output, and the selected set is considered sufficient for answering the literature question.  

 
Table 3.2: Overview of the included tools with its sub-categories  

Included tools 

PM tools for NPD Traditional PM tools 

Earned value 1, 2, 3 Scope statement 18, 19, 20, 21, 22 

House of quality 1, 4, 5 Requirements analysis 18, 19, 20, 21, 22 

Answer to literature review question 1:  

        “What is project management and what are its methods and tools?” 

PM is all about meeting the project requirements through the application of knowledge, skills, tools, 

and techniques to project activities. These project activities have a beginning and an end, intending 

to create a unique product, service, or result. To reach this goal, the project needs to be managed 

effectively. Therefore, PM tools are used to support the practices, methods, and various processes. 

As depicted in Figure 3.1.2, PM methods are on a higher level than PM tools. They provide 

guidelines for easier and more efficient PM. But, because PM methods are not always applied in 

practice and PM tools generate the project information, the focus is on PM tools.  
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Task list 2, 3, 6, 7  Lessons learned/post-mortem 7, 18, 19, 20, 22, 23 

Design structure matrix 1, 6 Progress report 7, 18, 19, 20, 21, 22 

Product breakdown structure 5, 8 Kick-off meeting 18, 19, 20, 21, 22 

Critical chain schedule 2, 8 Change request 18, 19, 20, 21, 22 

PERT 4, 5, 6, 9, 17, 27 Statement of work 18, 19, 20, 21, 22 

Gantt chart 1, 2, 4, 6, 18, 19, 20, 21, 22, 23, 27 Activity list 18, 19, 20, 21, 22 

Critical path analysis 22, 23, 24, 27  Baseline plan 18, 19, 20, 21, 22 

Milestone planning 8, 18, 19, 20, 21, 22 Client acceptance form 18, 19, 20, 21, 22 

Work breakdown structure 1, 2, 7, 18, 19, 20, 21, 22, 23, 24 Project charter 7, 18, 19, 20, 21, 22 

 Responsibility assignment matrix 18, 19, 20, 21, 22 

Agile tools Communication plan 18, 19, 20, 21, 22 

Product & sprint backlog 10, 11, 12 Customer satisfaction surveys 18, 19, 20, 21, 22 

Task board 9, 10, 11, 12, 13 Progress meetings 21, 22 

Sprint burndown chart 10, 12 Project issue log 21, 22 

 Cost benefit analysis 5, 18, 19, 21, 22, 23, 25 

Lean tool Probability-impact matrix (risk analysis) 18, 19, 21, 22, 23, 26 

PDVSM 9, 14, 15  

Mentioned by: 1 Pons (2008), 2 Barkley (2008), 3 PMI (2013), 4 Barczak et al. (2009), 5 Griffin & Somermeyer (2007), 6  Ulrich, 

Eppinger, Yang (2019), 7 Costa et al. (2017), 8 Ledwith & O’Callaghan (2002), 9 Gershenson & Pavnaskar (2003), 10 Martinelli & 

Milosevic (2016), 11 Schwaber (2004), 12 Cooper & Sommer (2016), 13 Ries (2011), 14 Haque & James-moore (2004), 15 Morgan & 

Liker (2006), 16 Salgado & Dekkers (2017), 17 Belliveau et al. (2002), 18 Besner & Hobbs (2006), 19 Besner & Hobbs (2008a), 20 

Besner & Hobbs (2008b), 21 Fernandes et al. (2013), 22 Tereso et al. (2018), 23 Fortune et al. (2011), 24 Jugdev et al. (2013), 25 White 

& Fortune (2002), 26 Bortolini (2018), 27 Markham & Lee (2013) 

 

3.2.1 Specific PM tools used in NPD 

Nowadays, NPD is carried out in changing environments, has a dynamic scope of work and uncertain 

outcomes (Ledwith & O’Callaghan, 2002; Pons, 2008). Meanwhile, PM requires relatively complete 

initial definitions of outcomes and scope which clearly creates a mismatch. Despite the sometimes stiff 

cooperation, PM is generally useful for managing NPD projects although it incompletely meets the 

needs of NPD in some areas (Pons, 2008). Although Ledwith & O’Callaghan (2002) acknowledge the 

lack of literature regarding NPD from a PM perspective, there has been looked for commonly used PM 

tools in the NPD domain. First, the House of Quality, Program Evaluation and Review Technique (PERT), 

Critical path analysis, and Gantt chart are indicated as useful tools for NPD (Belliveau, Griffin, & 

Somermeyer, 2002; Griffin & Somermeyer, 2007) but also labelled as often used within NPD (Barczak, 

Griffin, & Kahn, 2009; Markham & Lee, 2013). Other tools such as Product breakdown structure, 

Critical chain schedule, Milestone planning, are claimed to improve the planning of the NPD projects 

such that project delays are reduced (Ledwith & O’Callaghan, 2002). Earned Value, Design Structure 

Matrix, and Work Breakdown Structure are useful for managing NPD projects as well (Pons, 2008). 

Lastly, the task list has been included as it is proposed for the integration of PM in NPD (Costa, 

Fernandes, & Tereso, 2017; Barkley, 2008).    

 

3.2.2 Agile and Lean linked to NPD 

Since traditional PM does not fully address the challenges of NPD such as complexity, interrelation of 

tasks, and the management of uncertainties, organizations are applying other practices to become 
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flexible (Sonta-Draczkowska & Mrozewski, 2019). Therefore, the dominant approaches that are used 

to overcome these challenges for NPD within new technology-based firms, are Lean start-up and agile 

approaches (Sonta-Draczkowska & Mrozewski, 2019). Lean start-up practices are perceived as related 

to client satisfaction and cost-effective search for a product-market fit where waste is reduced as much 

as possible (Sonta-Draczkowska & Mrozewski, 2019; Ghezzi & Cavallo, 2018). Waste is understood as 

all the activities and processes which the customer did not want or ask for (Ghezzi & Cavallo, 2018) 

Lean start-up can be seen as a philosophy and a way of thinking, which makes it hard to make use of 

their tools when the philosophy is not adopted throughout the whole company (Salgado & Dekkers, 

2017). The only Lean start-up tool that meets the criteria is Product Development Value Stream 

Mapping (PDVSM), which is used often to reduce waste in product development and can be used by 

NPD teams (Morgan & Liker, 2006; Gershenson & Pavnaskar, 2003; Haque & James-moore, 2004).  

Other “tools” addressed by authors to manage the NPD process in a Lean way such as Kaizen, 5C’s, 

7 Why’s, and Just-In-Time production do not meet the criteria but are seen as processes and 

philosophies.  

 

Methodologies, under which several popular ones include extreme programming (XP), Dynamic 

Systems Development Method (DSDM), feature-driven development (FDD), crystal, lean software 

development, agile unified process (AUP), and scrum (Martinelli & Milosevic, 2016). Since there are so 

many, only the most frequently applied method “scrum”, is examined in this research (Brandl, 

Kagerer, & Reinhart, 2018). This method mainly covers four agile tools, namely product backlog, sprint 

backlog, task-board (also referred to as Kanban or Scrum board), and sprint burndown chart (Martinelli 

& Milosevic, 2016; Schwaber, 2004; Cooper & Sommer, 2016). The task board is also being used in 

Lean practices (Ries, 2011), although this is not a surprise since scholars agree that agility includes 

“leanness” as one of its most important attributes (Ghezzi & Cavallo, 2018). 

 

3.2.3 Commonly used traditional PM tools 

To complement the list of commonly used PM tools, traditional PM tools that are widely used in several 

domains have been examined. Literature regarding the level of use of general PM tools was more 

extensive and therefore, validated more often than the former specific tools concerning NPD, Lean, and 

Agile. First, the “super tools” of the study by Besner & Hobbs (2006) have been included namely: 

scope statement, requirements analysis, lessons learned/post mortem, progress report, kick-off 

meeting, Gantt chart, and change request. The respondents of their study all worked on projects that 

produce different types of products. Although they do not mention NPD explicitly, there certainly is an 

intersection between their respondents and NPD teams. Besides that, the most widely and least used 

PM tools are almost invariably the same, regardless of project characteristics and context (Besner & 

Hobbs, 2006, 2008a) Also, PM practices in innovative projects are characterized by more extensive 

use of PM tools (Besner & Hobbs, 2008b). Therefore, there is argued that the commonly used tools of 

their articles are useful within NPD.  

 

Extensively used tools mentioned by Besner & Hobbs (2008a) that aren’t already mentioned before are 

milestone planning, work breakdown structure, statement of work, activity list, baseline plan, client 

acceptance form, project charter, responsibility assignment matrix, communication plan, and customer 
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satisfaction surveys. All the former mentioned tools are validated by Fernandes, Ward, & Araujo (2013) 

as they executed a similar study as Besner & Hobbs. Two tools that have been discovered during the 

qualitative research part of Fernandes et al. (2013) have been included in this research as well since 

they were considered very useful: progress meetings and project issue log. A recent article by Tereso, 

Ribeiro, Fernandes, Loureiro, & Ferreira (2018) validates all the above-mentioned tools to be used 

extensively as they appear in the top 26 list, also the last two that were found by Fernandes et al. 

(2013). Therefore, the tools mentioned above are fairly validated and argued to be used extensively 

(Besner & Hobbs, 2006, 2008a; Fernandes et al., 2013; Tereso et al., 2018).  

 

Remarkably, none of the tools that are cost-related, which typically are related to the project’s 

objectives, is at the top of the list (Tereso et al., 2018). Neither are risk-related tools, although this 

sometimes is seen as a separate type of management. In order to construct an overarching list of all 

types of PM tools, one risk-related and one cost-related tool has been included. Cost-benefit analysis 

scored mediocre in the studies by Besner & Hobbs (2006, 2008a) and Tereso et al. (2018), but still 

was the highest of its kind. Besides, this tool has been mentioned in Griffin & Somermeyer (2007) as a 

suitable tool for NPD, and its extensive usage has been clarified in White & Fortune (2002) and Fortune 

et al. (2011) as the most chosen decision-making technique. Consequently, regarding risks, the tool: 

“probability-impact analysis” has been mentioned a lot in the literature (Belliveau et al., 2002; Besner 

& Hobbs, 2008a; Bortolini, 2018; Fernandes et al., 2013; Tereso et al., 2018), but never got the stamp 

of commonly used. Although its missing validation of extensive usage, NPD teams need a risk analysis 

tool and this one is effective to plot the height of each risk (Belliveau et al., 2002). 

 

 
 

3.3 Information in- and output when PM tools are used 
With several PM tools, e.g. scope statement and Gantt Chart, the quality of the tool and its generated 

output is greatly influenced by the quality of the input information (Martinelli & Milosevic, 2016). The 

output information can be diverse, but only selective information will be useful for improving the PPM 

effectiveness. Therefore, each tool has been examined thoroughly regarding their information in –and 

output when being used and is documented in Appendix B. 

  

3.3.1 Input information 

As tools are included that have either a qualitative or quantitative nature, the information that is 

processed by them differs. This means that, for example, the expected time of a project is more 

Answer to literature review question 2:  

                     “Which PM tools are commonly used by NPD teams?” 

In total, 33 commonly used PM tools have been included in this research, which can be found in 

Table 3.2. The list is divided into sub-categories that are labelled similar to the working field they 

are applied in. Eight PM tools for NPD, one lean tool, three agile tools, and eighteen traditional PM 

tools have been selected. 
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quantitative, but information regarding how to improve the project is seen as qualitative. Concerning 

the project constraints, some are easier to express quantitatively (e.g. time, budget, resources), and 

others are expressed better through qualitative information (e.g. scope, quality, risks). Information 

regarding the project constraints is often identified as input for the PM tools in this research, as well 

as customer needs/requirements, activities, strategic information/goals, and deliverables (Barkley, 

2008; Griffin & Somermeyer, 2007; Martinelli & Milosevic, 2016; PMI, 2013). More details about the 

information inputs per tool can be found in Appendix B.  

 

Furthermore, certain tools are interdependent, which means that some tools’ outputs work as inputs 

for other tools (Wysocki, 2011). For instance, specific tools can serve as the building blocks for holistic 

tools such as with the baseline plan, which consists of a task list and a Gantt chart representing the 

scope and schedule baseline (Wysocki, 2011). Although the option is there to use other tools’ output 

as input, most of the time it is the choice of the project manager and thus not compulsory (Martinelli 

& Milosevic, 2016). Sometimes it is not optional, for example, before a probability-impact matrix can 

be used, risks have to be identified, which in turn are brought to light by using PM tools such as a WBS, 

project charter, or progress meeting (Barkley, 2008; PMI, 2013). Consequently, project managers have 

to keep in mind that the quality of their information inputs is of great influence on the eventual outputs 

the use of tools generates.   

  

3.3.2 Output information when PM tools are used 

Each tool that is being used generates information in some kind of way. The output information is of 

importance within this research as this creates the link between PM tools and PPM. Therefore, each 

tool has been stripped down regarding its information output when being used and these detailed 

descriptions can also be found in Appendix B.  

 

When comparing the different tools with each other, similarities and differences have been found. As a 

result, the tools have been categorized based on the type of information it produced when being used 

according to the literature. Eight categories have been created throughout the process based on 

similarities. A commonality between input and output information, which has already been mentioned 

in 3.3.1, is that tools also include tool-specific information that is not categorizable. Which tools are 

included in each category, can be found in Table 3.3.2.  

 
Table 3.3.2: Categorization of tools 

Included tools Information type Category 

Product backlog Development initiatives (per project) Product 

House of quality Development initiatives (per project) Product 

Product breakdown structure Development initiatives (per project) Product 

Sprint backlog Activity (per sprint time) Activity 

Task list Activity (time; cost) Activity 

PERT Activity (time; cost) Activity 

Activity list Activity (time; costs; combined)  Activity 

Work breakdown structure Activity (costs; risks) Activity 
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Task board (“Kanban/Scrum board”) Progress (work; tasks; time) Progress 

Sprint burndown chart Progress (work; tasks; time) Progress 

Progress report Progress (time; cost) Progress 

Progress meetings Progress (time; cost; risks) Progress 

Kick-off meeting Project (time) Project 

Milestone planning (chart) Project (time) Project 

Gantt chart Project (time) Project 

Critical path analysis Project (time) Project 

Critical chain schedule Project (time) Project 

Probability-impact matrix Project (risks) Project 

Baseline plan Project (scope; time; cost; risk;) Project 

Project charter  Project (scope; time; cost; risk) Project 

Cost-benefit analysis Project (costs; benefits; investment) Project 

Project charter Objectives Strategic 

Scope statement Objectives; Strategic  Strategic 

Statement of work Objectives; Strategic Strategic 

Customer satisfaction surveys Progress (customer satisfaction) Evaluation criteria 

Earned value Project (performance) Evaluation criteria 

Requirements analysis Requirements (technical specifications) Evaluation criteria 

Client acceptance form Customer acceptance Evaluation criteria 

Product backlog Requirements (technical specifications) Evaluation criteria 

Progress meetings End estimate (scope; cost; time) Evaluation criteria 

Lessons learned/post-mortem Improvement information Improvement 

Progress report Improvement information Improvement 

Change request Improvement information Improvement 

Client acceptance form Improvement information Improvement 

Progress meetings Improvement information Improvement 

Project issue log Improvement information Improvement 

Responsibility assignment matrix Responsibility Other 

Communication plan Communication Other 

Design structure matrix Activity links Other 

PDVSM Waste reduction Other 

 

The commonalities of the outcomes per tool are stated in the second column, which together implicitly 

represent the category in the third column. Besides, the information of some individual tools has been 

extensive, and therefore different aspects of their output information are identified in distinct 

categories. Although sometimes the information is presented quantitatively through numbers, it still 

could have followed a qualitative process (Martinelli & Milosevic, 2016). The information then is still 

qualitative, but it is just easier to use for comparisons and evaluations of projects. Further, as is shown 

in brackets in Table 3.3.2, some information types can differ in certain aspects such as time, costs, 

benefits, investment, work, tasks, scope, and risks. Remarkable is that these aspects correspond with 

some of the project constraints (PMI, 2013) and these are often used to evaluate projects on 

(Meskendahl, 2010).   
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First, a “product” category has been formed of tools that share a commonality regarding output 

information about development initiatives per project. Second, an “activity” category has been 

created based on information per activity instead of per project. Third, the category of “progress” 

contains tools based on the common generated output information regarding progress. Also, agile PM 

tools are included in this category as they generate real-time progress information. Fourth, a larger 

category has been created based on information per project which seems directly suitable for PPM. The 

difference with the first category is that this is more about the dimensions of the project, and the 

“product” category gives information regarding which features and products will have to be 

developed. The fifth category consists of strategic information regarding the objectives and strategy of 

the project. Sixth, a category has been created that consists of information where projects get evaluated 

with. This information is diverse as organizations can decide themselves where to evaluate their 

projects with, but a few already have been included which result from the use of a PM tool. Of course, 

there are more than the ones identified in Table 3.3.2, but the category reflects this type of information 

and will be elaborated on later in chapter 3.4.3.  

 

The second to last category is named “improvement information” and consists of tools that through 

its use, generate information to improve aspects of the project, the members, the process, and 

changes/issues (Martinelli & Milosevic, 2016). They help to align the project to their intended goals, to 

learn from former projects, and to solve issues during the execution of the project. This information is 

non-useful for the purpose of improving the portfolio 

effectiveness although it indirectly does have its 

contributions. For instance, quality is often used as an 

evaluation criterion for projects, so when projects’ quality 

improves because the flaws get handled it will score higher 

on the similarly named criteria, resulting in a higher chance 

of being included in the portfolio which simultaneously 

improves the overall quality. 

 

Lastly, the eighth category is named as “other”. This 

category consists of the PM tools that did not produce any 

categorizable information when being used, meaning that 

they all have different outputs and their usefulness for 

improving the PPM effectiveness is little to none. As a result, 

the first six categories are potentially useful information 

categories to serve as inputs for PPM tools and are depicted 

in Figure 3.3.2. 

Figure 3.3.2: Potentially useful generated 
outputs of PM tools 
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3.4 Project Portfolio Management 
Nowadays, effective management of single projects (PM) is no longer sufficient, while PPM is 

fundamental to successful NPD and has received more and more attention regarding the achievement 

of long-term success and competitive advantage (Cooper, Edgett, & Kleinschmidt, 2000; Heising, 2012). 

While PM is about doing the projects right, PPM is about doing the right projects (Cooper et al., 2000). 

But what is a  “right project” for an organization? PPM helps to find these by adhering to the strategy 

of the organization, a careful selection process with regard to a balanced and right-sized portfolio, and 

allocating resources accordingly to maximize the value (Cooper & Edgett, 2001). Such a project 

portfolio can be seen as a group of projects that compete for scarce resources and are conducted under 

the management of a particular organization (Elonen & Artto, 2003).  

   

3.4.1 What is project portfolio management 

In the literature, the concept of PPM appears in various guises such as programme management and 

multi-project management (Elonen & Artto, 2003). In this research, only one guise has been used (PPM) 

to prevent confusion and increase readability. Furthermore, the literature regarding PPM with respect 

to NPD has mainly been investigated by Dr. Robert Cooper and his colleagues and therefore returns a 

lot in this chapter. Accordingly, PPM for NPD has surfaced as one of the most important senior 

management functions (Cooper et al., 2001). Although its importance is stressed, at the same time it is 

a critical and vital challenge for senior management (Cooper et al., 2002). Challenging in the sense of, 

organizations have had difficulties regarding resource balancing, prioritizing projects, decision-making 

on incomplete information, and too few major revenue-generating projects (Cooper et al., 2000). Part 

of the research question is to improve the effectiveness of PPM but this can be an elusive goal for many 

companies. Therefore, when PPM is provided with high-quality information through the linkage 

between PM and PPM, this will contribute to improve the effectiveness and can save resources from 

being wasted on the wrong projects in NPD (Lee & Markham, 2016). The other difficulties mentioned 

above can be overcome by applying a product innovation process, and using PPM methods and tools 

(Cooper et al., 2000), which is elaborated on later in this research. But first, as PPM is a building block 

Answer to literature review question 3:  

         “What is the information in –and output when NPD teams use PM tools?” 

Although each tool has specific information that works as input, there are commonalities as well. 

These commonalities include the project constraints as explained in 3.1.1, customer needs and 

wants, tasks/activities of the project, strategic information/goals, and deliverables. Concerning the 

output information of PM tools when being used, lots of information is created and the similarities 

have been allocated into eight categories (Table 3.3.2). Improvement information and the “other” 

category are labelled as non-useful, while the other 6 categories are potentially useful for PPM. The 

project constraints serve as subdivisions since they can occur in several categories, but represent a 

different sort of information determined by the category they are in. Lastly, some tools are 

interdependent which makes some output serve as input for other.  
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of this research, it has to be defined. Cooper et al. (2001) formulate a clear definition of PPM that is 

commonly accepted and stated in prior research, which is:  

 

“A dynamic decision process, whereby a business’s list of active new product (and R&D) projects is 

constantly updated and revised. In this process, new projects are evaluated, selected and prioritized; 
existing projects may be accelerated, killed or de-prioritized; and resources are allocated and re-
allocated to the active projects.” (Cooper, Edgett, & Kleinschmidt, 2001, p.362) 

 

As PPM is defined as a decision process, its definition is further elaborated on as: 

“The portfolio decision process is characterized by uncertain and changing information, dynamic 

opportunities, multiple goals and strategic considerations, interdependence among projects, and 
multiple decision-makers and locations. The portfolio decision process encompasses or overlaps a 
number of decision-making processes within the business, including periodic reviews of the total 
portfolio of all projects (looking at the entire set of projects, and comparing all projects against each 
other), making Go/Kill decisions on individual projects on an on-going basis (using gates or a Stage-
gate process), and developing a new product strategy for the business, complete with strategic resource 
allocation decisions ” (Cooper, Edgett, & Kleinschmidt, 2001, p.362) 

 

Supporting this definition is the view from Coulon, Ernst, Lichtenthaler, & Vollenmoeler (2009) that 

PPM is a decision-making framework that helps to assess projects, and to prioritize and (re)allocate 

resources. Important here is that projects not only get reviewed and evaluated individually but rather 

the entire mix of projects and new product or technology investments that your business makes (Cooper 

et al., 2002). Favorably, would the portfolio be balanced into an assortment of projects that enables a 

company to achieve the growth and profit objectives associated with its corporate strategy, but without 

exposing the organization to undue risks (Mikkola, 2001). To be able to compare the projects and 

evaluate them against each other, the information must be of the same level of detail. Therefore, 

information is only suitable if it is per project, meaning that activity information is too detailed. 

Concluding, for activity-specific information to become useful for the comparison between projects that 

fight for the same resources, it has to be aggregated such as depicted in Figure 3.1.1. Following that, a 

design proposition has been formulated in Table 3.4.1.1.    

 
Table 3.4.1.1: Theoretical design proposition 1 

 Theoretical design proposition 

1 
In an organization that applies PM and PPM (C), activity-specific information that is generated by the use 

of PM tools, should be aggregated (I) which converts it into project information (M) and makes the 

information useful to compare and evaluate projects with (O). 

 

 
Figure 3.4.1: Aggregation process 
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This brings us to the four goals to achieve effective PPM and optimization of the portfolio. These goals 

are also called the objectives of PPM, which can be found in Table 3.4.1.2 and serve the overall purpose 

of PPM for NPD. This overall purpose is about efficiently and timely reaching the right innovation 

portfolio decisions, which include decisions about resource allocation, to avoid pipeline gridlock, and 

to create economic innovation success based on an increasing number of profitable new products or 

service launches (Coulon et al., 2009). 

 
Table 3.4.1.2 Objectives of PPM adapted from Cooper & Edgett (2001), Cooper et al. (2002), and Coulon et al. 

(2009)  

Objectives of PPM 

Goals Description 

Value Maximization 

(1) 

Allocating resources to maximize the value of your portfolio. This is done by 

selecting and carrying out profitable, high-return projects so as to maximize the 

sum of the values of all active projects in your pipeline in terms of some business 

objective, e.g. long-term profitability, return-on-investment.  

Balance 

(2) 

Developing a balanced portfolio by means of balancing different types of projects, 

e.g., long-term vs. short term, high risk vs. low risk, different markets, different 

technologies, different product categories, and different project types.   

Strategy alignment 

(3) 

Aligning the portfolio with a firm’s strategy such that the allocated resources 

across projects, areas, markets, etc., are directly tied to the business strategy. All 

projects need to adhere to the strategic priorities of the organization.  

Right number of projects 

(4) 

Making sure that the right number of projects in relation to the resources 

available is carried out such that pipeline gridlock is avoided and project 

completion is facilitated on time.  

 

3.4.2 Project portfolio management approaches 

According to Cooper & Edgett (2001), before effective PPM is even possible, a new product process or 

gating system must be working in your organization to deliver data integrity and cull out the bad 

projects. Killing the bad projects will be established by creating effective gate criteria, and data integrity 

will be established by doing up-front homework in projects such as assessing the project environment 

and building a business case (Cooper & Edgett, 2001). The most implemented and popular gating 

system is the Stage-Gate® model (Cooper & Sommer, 2020), coupled to that are the gate dominate and 

the portfolio-review dominate approach. In addition, there is also a recent popular hybrid process 

called: Agile-Stage-Gate (Cooper & Sommer, 2020). These approaches are discussed because they differ 

in their decision-making process, and in their use of PPM tools. 

 

3.4.2.1 Stage-Gate ®   

As already mentioned above, putting a Stage-Gate process in place means taking the first step toward 

effective PPM. This system consists of stages and gates, as the name already reveals. The gates 

represent the decisive moments in which NPD projects are approved, killed, or put on hold. These 

decisions are based on information items such as pre-defined criteria (Cooper et al., 2000). The stages 

are designed to gather information and develop the deliverables for the upcoming gates, i.e. a decisive 

moment. While Stage-Gate is a macro-process, PM is a micro-process and can be applied within the 
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stages of the Stage-Gate process (Cooper, 2008). Accordingly, PM methods and tools such as timelines, 

critical path plans, and milestone review points are being used in the larger, more complex stages.  

 

3.4.2.2 Gate Dominate 

The philosophy of this approach is that if your gating or Stage-Gate process is working well, the 

portfolio will take care of itself (Cooper et al., 2000). This system goes hand in hand with the bottom-

up approach as the emphasis is on sharpening gate decision-making on individual projects, such that 

the portfolio is only filled with projects that meet the criteria and are worth investing in (Cooper et al., 

2002). This is done through including numerous strategic criteria into the Go/Kill and prioritization 

tools such as scoring models to achieve strategic alignment and improve the balance of projects (Cooper 

& Edgett, 2001). Other PPM tools are used to make the status and information of the projects visual 

and comparable (Cooper et al., 2002) for the 6 monthly portfolio reviews, which serve as a check to 

ensure that the real-time gate decisions are good ones (Cooper et al., 2000).  
 

3.4.2.3 Portfolio-review Dominate 

The second approach has the philosophy that every project must compete against all the others for the 

available resources (Cooper et al., 2000). Portfolio review meetings are dominant in this approach and 

consist of constant comparison of projects where all projects are up for auction, and key decisions are 

made by senior management (Cooper et al., 2002). The gates serve mainly as checkpoints or review 

points whether the project is on time, on course, on budget, is of high quality, and whether the business 

case and the project is in good shape (Cooper et al., 2002). These checkpoints consist of many project 

constraints, which can be generated through the use of PM tools, and are processed further into PPM 

tools like checklists and scoring models. During the portfolio meetings, the scores of the projects that 

rely on the criteria from the gates, are used as inputs to come to a ranked list of projects where 

resources are allocated to. Then a more holistic view is taken, and with the use of portfolio tools such 

as strategic buckets and bubble diagrams, the necessary balance and strategic alignment are acquired 

by removing and re-ranking projects (Cooper et al., 2000). As described above, in this approach some 

of the same PPM tools are used as in the gate dominate approach such as scoring models and checklist, 

but with a different perspective. 

 

3.4.2.4 Agile-Stage-Gate 

Nowadays, agile development methods are being implemented more and more in NPD because of the 

fast pace of change in many markets and technologies, which make the traditional NPD methods no 

longer work (Cooper & Sommer, 2018, 2020). The Agile-Stage-Gate approach has already been 

investigated by a certain stream in the literature for half a decade (Cooper, 2016; Cooper & Sommer, 

2016, 2018, 2020; Sommer, Hedegaard, Dukovska-Popovska, & Steger-Jensen, 2015). This approach 

consists of agile methods being embedded within the stages of Stage-Gate in the form of time-boxed 

iterations called sprints. In between the sprints, interim Go/kill decisions can be made as a consequence 

of the feedback about the delivered output (Martinelli & Milosevic, 2016). 

 

For the Agile-Stage-Gate process, a few specific agile tools and modified financial models are proposed 

to be used in decision making and portfolio optimization (Cooper & Sommer, 2020). For the burndown 
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chart, the information is collected from the agile PM tools in the progress category. The burndown 

chart is used to show project progress and its output is if the project is on schedule, the sprints that 

are done, and the estimated sprints remaining. This information serves as input for the calculation of 

the proximity metric, meanwhile, its output is a percentage that tells you the progress of the project 

towards the target (Cooper & Sommer, 2020) and can be used as evaluation criteria in checklists and 

scoring models. Furthermore, the expected commercial value (ECV) and productivity index (PI) are 

calculated in a way (see Appendix C) such that the value of a project is measured as it proceeds (Cooper 

& Sommer, 2020). In conjunction, they can be used to support Go/Kill decisions and prioritization 

processes. From the tools mentioned in the former approaches, especially the strategic buckets are 

applicable for agile projects as it ensures that resources are allocated across projects in a way that is 

consistent with the business’s strategy, even as projects enter and exit the portfolio (Cooper et al., 

2002). Often, a separate strategic bucket is created for agile projects so that riskier and more 

ambiguous projects do not compete for resources with smaller, more predictable ones (Cooper & 

Sommer, 2020). Lastly, although the Agile-Stage-Gate process lacks large-scale validation, it yields 

dramatic increases in speed and R&D productivity for the early adopters and thus shows promising 

preliminary results (Cooper & Sommer, 2020).  

 

3.4.3 Evaluation criteria 

The approaches have one common denominator and that are the evaluation criteria.  They support 

portfolio managers in making decisions regarding projects and their future, and as Table 3.3.2 already 

revealed, it can be generated as output information when PM tools are used. What PM tools and 

evaluation criteria have in common, is that they can either be qualitative or quantitative. This is positive 

concerning the link between PM and PPM with the criteria as part of the transit system. Besides, the 

criteria can help managers to create a prioritized list of projects, which in turn can serve as input for 

other PPM tools such as strategic buckets. Furthermore, the criteria also can be used directly for PPM 

tools when representing the axes on a bubble diagram for instance. Every criterion is categorized into 

one of the three columns, i.e. market, financial, and product criteria (Hart, Hultink, Tzokas, & 

Commandeur, 2003; Henttonen, Ojanen, and Puumalainen, 2015; Schmidt, Sarangee, and Montoya, 

2009). The commonly used evaluation criteria for ideas and projects are stated in Table 3.4.3 and their 

descriptions can be found in Appendix D.  

 
Table 3.4.3: Commonly used evaluation criteria for ideas and projects 

Market-based criteria Financial-based criteria Product-based criteria 

Customer acceptance 1, 2, 3 Break-even time 1, 2, 3 Product performance 1, 2 

Customer satisfaction 1, 2, 3 Profit 1, 2, 3 Product quality 1, 2 

Sales in units 1, 2 IRR 1, 2, 3 Time-to-market 1, 3 

Market share 1, 3 ROI 1, 2, 3 Introduced in time 1 

Revenue 1, 3 Margin 1, 3 Development costs 3 

Sales growth 1, 2 Stay within budget 1, 2 Level of innovativeness 3 

Market potential 1, 2 NPV 2 Technical feasibility 1, 2 

Portfolio fit 2 Risk-taking 3 Product uniqueness 1 

Chance to be first to market 2  Potential for patents 2 

Market growth 2  Technical synergy 2 
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Mentioned by: 1 Hart et al. (2003), 2 Schmidt et al. (2009), 3 Henttonen et al. (2015) 

 

Besides the three traditional criteria i.e. time, budget, performance goals, that made a project being 

perceived as successful in traditional PM (Shenhar, Dvir, Levy, & Maltz, 2001), the fulfillment of 

customer and market needs have been included as criteria (Meskendahl, 2010). This is important as a 

firm’s ability to satisfy the user’s needs better than the competition is seen as a measure of success and 

profitability (Mikkola, 2001). This customer satisfaction criterion together with customer preference 

and other measures that solicit customer feedback is often used by agile and lean companies (Ahmad, 

Lwakatare, Kuvaja, Oivo, & Markkula, 2016). These criteria are supported and complemented with 

more criteria by the study of Hart et al. (2003) and validated and completed by more recent studies by 

Schmidt et al. (2009) and Henttonen et al. (2015). In addition, ‘time-to-market’ is seen as a 

measurement, i.e. evaluation criteria, for gaining competitive advantage as firms are pressured to 

develop products with several variants per model and at a higher pace than before (Mikkola, 2001). 

Gaining competitive advantage is being chased by companies and fundamental to successful NPD, 

therefore it is an important evaluation criterion (Cooper et al., 2000). 

 

The pre-defined criteria where projects are being evaluated on, can either be should-meet or must-

meet. Should-meet criteria are used to prioritize projects, must-meet criteria are designed to quickly 

filter out misfit projects. As each stage consists of different actions, the criteria also may vary between 

the gates (Hart, Hultink, Tzokas, & Commandeur, 2003). Although some criteria are used more often 

at a certain gate (Tzokas, Hultink, & Hart, 2004), altogether they form the commonly used criteria for 

the evaluation processes.  

 

3.4.3.1 PM generated output and evaluation criteria 

When looking back at the information categories created in Table 3.3.2, next to the category of 

evaluation criteria itself, project, progress, and aggregated activity information are similar to some of 

the market, financial, and product evaluation criteria. The other categories generate information that 

cannot be used to evaluate projects with. The second column in the categorized tools table already 

showed a subdivision within certain information types (e.g. time, cost, risks) and each one of them, can 

be categorized into one of the three evaluation criteria types. This mainly is useful because then the 

information is labeled as an evaluation criterion and thus helps managers in the decision-making 

process. Furthermore, some of the financial-based criteria, e.g. Net Present Value (NPV), Return of 

Interest (ROI), Internal Rate of Return (IRR), are not coming directly from PM tools which indicate that 

they are processed differently. This subdivision then makes sure that the different evaluation criteria 

information resulting from the use of PM tools, can be processed separately. As a result, the second 

design proposition is formulated in Table 3.4.3.1 and depicted in Figure 3.4.3.1.  

 
Table 3.4.3.1: Theoretical design proposition 2 

 Theoretical design proposition 

2 

In an organization that applies PM and PPM (C), activity, project, and progress specific information should 

be split up into the three evaluation criteria categories, i.e. financial, product, and market-based (I), which 

makes sure they can be processed differently (M) resulting in better and more useful inputs for PPM tools 

(O). 



27 

 

 
Figure 3.4.3.1: Subdivision of activity, project, and progress information 

 

For the financial-based criteria such as NPV, first calculations have to be executed. For some 

calculations, input from management is needed as part of the formula, for example, the probability of 

technical success, probability of commercial success, discount rate, or the number of iterations 

(Belliveau et al., 2002; Cooper & Edgett, 2001; Cooper & Sommer, 2020; Cooper et al., 2001). The main 

input information for these calculations is simple and can be broken down to information such as costs, 

benefits, money remaining to be spent, expected earnings, and investment costs (Belliveau et al., 2002; 

Cooper & Edgett, 2001; Cooper et al, 2001; Flaig, 2005; Magni, 2010). This financial information is 

being generated by the use of PM tools, processed through the formulas, and results as financial-based 

evaluation criteria. This has been formulated into a design proposition in Table 3.4.3.2 and depicted in 

Figure 3.4.3.2. 
Table 3.4.3.2: Theoretical design proposition 3 

 Theoretical design proposition 

3 

In an organization that applies PM and PPM (C), financial-based evaluation criteria information that is 

generated by the use of PM tools should be used in calculations (I), which converts it into evaluation criteria 

where projects can be evaluated on (M), and thus makes the financial information useful as inputs for PPM 

tools (O). 

 

 
Figure 3.4.3.2: Calculation process of financial-based evaluation criteria 

 

The product –and market-based criteria information from the aggregated activity, project, and 

progress types (e.g. revenue, time-to-market, and development costs), flow directly into the collection 

of evaluation criteria. Furthermore, some PM tools from the “evaluation criteria” category in Table 

3.3.2, such as customer satisfaction surveys and client acceptance forms, generate specific outcomes 

that serve directly as evaluation criteria, i.e. customer satisfaction and customer acceptance (Barkley, 

2008; Wysocki, 2011). This is a separate stream from the one mentioned above but also serves as an 

input for the collection of the evaluation criteria. Together they form design proposition 4 in Table 

3.4.3.3, which is also depicted in Figure 3.4.3.3.  
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Table 3.4.3.3: Theoretical design proposition 4 

 Theoretical design proposition 

4 

In an organization that applies PM and PPM (C), product –and market-based evaluation criteria information 

as well as direct evaluation criteria information that is generated by the use of PM tools, should be used as 

inputs for PPM tools (I), which results in a more direct information-flow from PM tools towards PPM (M), 

and therefore saves time/effort from managers (O). 

 
Figure 3.4.3.3: Evaluation criteria information as input for PPM tools 

 

3.4.4 Project portfolio management tools 

Although a product innovation strategy is the first step in achieving effective PPM, the second step is 

the use of PPM tools (Cooper et al., 2000). In the domain of PPM, a tool assists managers in achieving 

the variety of objectives of PPM and assists in the review of all projects (Cooper et al., 2000; Coulon et 

al., 2009). The PPM tools allow products and R&D projects to be analysed in a systematic manner such 

that organizations can optimize their long-term growth and profitability (Mikkola, 2001). Furthermore, 

the best performing organizations make use of PPM tools in general, but they also use numerous PPM 

tools significantly more than the rest (Lee & Markham, 2016).  The tools can be synthesised according 

to the aforementioned four main goals of PPM (Table 3.1.1; Ahmad et al., 2016). The goal you wish to 

emphasize most will influence your choice of tools, but to capture all four objectives in this study, tools 

of each goal have been included. By doing this, the necessary input information, dependencies, and 

other linkages of the four categories can be determined. The overview of the included PPM tools in this 

research can be found in Table 3.4.4.  

 
Table 3.4.4: Included PPM tools with which main goal they serve 

Included PPM tools The main goal it serves 

Scoring models 2, 5, 9, 7, 3, 1 Value maximization 

Checklists 2, 9, 1 Value maximization 

Bubble diagrams/pie charts 1, 2, 3, 5, 7, 9 Balance 

Product roadmap 1, 2, 3, 5, 7, 8 Strategic alignment 

Strategic buckets 1, 2, 3, 5, 7, 9 Strategic alignment 

Resource limit 4, 8 Right number of projects 

Resource capacity analysis 1, 3, 4, 6, 8 Right number of projects 

Mentioned by: 1 Ahmad et al. (2016),  2 Barczak et al. (2009), 3 Belliveau et al. (2002), 4 Cooper & Edgett (2001), 5 Cooper & Edgett 

(2008), 6 Cooper et al. (2000), 7 Coulon et al. (2009), 8 Kahn et al. (2013), 9 Lee & Markham (2016) 

 

3.4.4.1 Value maximization tools 

Although many companies use financial methods to maximize the value of the portfolio, focusing on 

financial measures results in poorer performance and yield the worst portfolios of projects (Belliveau 

et al., 2002; Cooper & Edgett, 2001; Lee & Markham, 2016). Furthermore, several articles report 

financial models such as NPV, ROI, IRR, Payback Period (PP), Productivity Index (PI), Discounted Cash 
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Flow (DCF), and Expected Commercial Value (ECV) as PPM tools (Ahmad et al., 2016; Barczak et al., 

2009; Cooper et al., 2000, 2001, 2002; Cooper & Edgett, 2001, 2008; Lee & Markham, 2016), but in 

this research, they are seen as financial-based evaluation criteria. Commonly used value maximization 

PPM tools are scoring models and checklists and therefore chosen to represent the first goal of PPM 

(Barczak et al., 2009). They include a set of criteria (e.g. NPV, ROI, time-to-market, attractiveness) to be 

used at decision moments such as gate meetings, to help select and prioritize the best projects (Coulon 

et al., 2009). More detailed descriptions of each included PPM tool and the calculations of some of the 

financial-based evaluation criteria can be found in Appendix C. 

 

3.4.4.2 Balance tool 

Visual models are most suitable for achieving a balance of projects in a portfolio such as bubble 

diagrams and pie charts (Cooper et al., 2002; Belliveau et al., 2002). These visual models are not 

decision-models, but rather information displays and provide input for discussions among senior 

management on how to allocate resources (Cooper & Edgett, 2001). The axes of these charts may vary, 

although they are often represented by the evaluation criteria and the most common one is risk vs. 

reward (Cooper et al., 2002, Coulon et al., 2009). Although many other applications serve the same 

goal, this tool represents the visual models in this research because it is the most used (Barczak et al., 

2009).  

 

3.4.4.3 Strategic alignment tools 

Several portfolio tools are designed to achieve strategic alignment. The product roadmap is one of them 

and contains several areas of strategic focus determined by the corporate strategy (Cooper & Edgett, 

2001). Then, major initiatives are implemented in those areas such that the product roadmap contains 

strategically driven projects for achieving its objectives (Kahn, Kay, Slotegraaf, & Uban, 2013). A second 

commonly used strategic alignment tool is strategic buckets (Barczak et al., 2009). Here, one begins 

with the business’s strategy, and accordingly, buckets of resources are determined for different types 

of projects (Kahn, Kay, Slotegraaf, & Uban, 2013). These categorized buckets then contain a list of 

ranked projects and get resources allocated until they run out. In the end, the buckets reflect the 

corporate strategy and are all portfolios mirroring strategic priorities (Cooper & Edgett, 2001; Cooper 

et al., 2000).  

   

3.4.4.4 “Picking the right number of projects” tools 

For this goal mainly tools are used that ensure a balance between resources required and resources 

available (Cooper & Edgett, 2001). Therefore, resource limits and resource capacity analysis are chosen 

(Kahn et al., 2013). A resource limit is more of a rule that you set a certain limit, and projects that fall 

by the wayside do not get resources allocated (Cooper & Edgett, 2001). Meanwhile, resource capacity 

analysis can be performed in two ways (Belliveau et al., 2002). One where the demand is determined 

by the active projects (RCA1), the other where the demand is determined by the business’s new product 

goals (RCA2; Cooper et al., 2000). The demand is compared with the capacity and as a result, an 

eventual gap appears that triggers the action of reducing or reorganizing your projects and resources 

(Cooper et al., 2000).  
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The above mentioned financial-based evaluation criteria, the scoring models, strategic buckets, product 

roadmaps, and capacity analysis, are used in agile companies as well (Ahmad et al., 2016). Therefore 

do the included PPM tools also count for companies that apply agile practices and does it widen the 

applicability of this research.    

 

 
 

3.5 Information in- and output when PPM tools are used 
For PPM tools as well, it counts that the output information is greatly influenced by the quality of the 

information that is used as input. As PPM needs information per project, there is a match between what 

information the use of PM tools creates, and what is necessary for PPM tools. This already has been 

clarified through the evaluation criteria as an intermediate form of information, but a thorough 

examination has been performed on each included PPM tool to expand this and check for more overlap. 

More detailed information about the in- and outputs per tool can be found in Appendix E.  

 

3.5.1 Input –and output information 

The two value maximization tools scoring models and checklists are quite similar as they both use 

various criteria to evaluate projects (Coulon et al., 2009). Some criteria are used by all the companies, 

and some are more specific to the industry and organization (Ahmad et al., 2016). As already discussed 

before, when a bottom-up approach is adhered to, more strategic questions are included to make sure 

the projects are all strategically aligned to the company’s strategy. The main difference is that with 

checklists the evaluation criteria are converted into yes/no questions (Ahmad et al, 2016). The scoring 

models and checklists then result in a Go/Kill/Hold/Recycle decision, and/or in a prioritized list of 

projects that is seen as an intermediate form of information. Such a prioritized list of projects can also 

be formed by rank-ordering processes. These processes mainly have the aforementioned financial-

based evaluation criteria as inputs, e.g. NPV, ECV, ROI, and is seen as an alternative for creating a 

prioritized list of projects when scoring models or checklists are not chosen for. Subsequently, the 

projects with the highest project attractiveness according to the set criteria, are the highest on the list 

as well (Belliveau et al., 2002).   

Answer to literature review question 4:  

            “What is project portfolio management and what are its approaches and tools?” 

PPM is a dynamic process where a business’s list of active new product (and R&D) projects is 

constantly updated and revised. To achieve effective PPM, a product innovation process should be 

implemented such as the Stage-Gate model, and PPM methods and tools should be used such as 

scoring models and strategic buckets. Often used PPM tools can be found in Table 3.4.4, while the 

PPM approaches include: the portfolio review dominate approach, the gate-dominate approach, and 

Agile-Stage-Gate. Further, evaluation criteria are crucial in connecting PM and PPM as they are 

often used as inputs for PPM. They can be subdivided into product, market, and financial-based 

criteria and this split is also applied to some information categories from Table 3.2.2 in order to be 

processed separately.  
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The list serves as inputs for other PPM tools such as strategic buckets, resource limits, and resource 

capacity analyses (Belliveau et al., 2002; Cooper & Edgett, 2001; Cooper et al., 2000). Higher 

management also plays a role in determining the boundaries and applications of the PPM tools. Namely, 

available resources for the prioritized projects list and the resource capacity analyses, formation of the 

strategic buckets, and the time-line information for the product roadmap. Besides, the bucket division 

can be any meaningful one, but projects are often sorted by strategic goals, product lines, project types, 

familiarity matrix, geography, or market sector (Belliveau et al., 2002). The resource limit itself can be 

applied on the list of prioritized projects, but also to strategic buckets when determining its size. 

Unlimited size of buckets has no effect, this means that they are dependent on the resource limit as a 

PPM tool. So when used in conjunction, the output is identified as a list of projects where resources are 

allocated to because they fall in the range of the resource limit, and within the specified bucket.  

 

The resource capacity analyses and the product roadmap need inputs that are from strategic –or 

product nature i.e. new product goals, objectives, development initiatives (Cooper & Edgett, 2001). 

These cannot be extracted from evaluation criteria but follow a different route to serve as input for the 

PPM tools. Accordingly, the tools of the strategic and product information categories from Table 3.3.2 

create such information. Strategic information is obtained from the project charter, scope statement, 

and statement of work, while product information is obtained from the product backlog, house of 

quality, and product breakdown structure. This information then flows directly from the PM tools 

towards PPM and has been formulated into a design proposition in Table 3.5.1.  
 

Table 3.5.1: Theoretical design proposition 5 

 Theoretical design proposition 

5 
In an organization that applies PM and PPM (C), strategic and product information should be implemented 

in PPM tools directly (I), which makes it more real-time and helps a company in the decision-making process 

(M), resulting in a better strategically aligned portfolio and with “the right number of projects” (O).  

 
Figure 3.5.1: Direct information flow consisting of strategic –and product information 

 

The resource capacity analyses have a more detailed information output regarding picking the right 

number of projects and what has to be done to get to that “right number of projects”(see Appendix 

E). When product roadmap is being used, the generated output will become a map of major initiatives 

along a time-line – the product roadmap – and resources will be allocated accordingly. The more 

direct information exchange of these categories makes sure that decisions are real-time and it makes it 

easier for PPM managers to make their portfolios adhere to the two corresponding goals.  

    

The visual tools that help to create a balanced portfolio, have different options to serve as inputs 

(Cooper et al., 2001). The axes, or parameters of a bubble diagram, pie-chart, radar-chart, funnel and 

so on, can be any meaningful dimension but the most common ones are: risk vs. reward, newness, ease 
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vs. attractiveness, cost vs. timing, strategic vs. benefit, and cost vs. benefit (Belliveau et al., 2002). Many 

of those can be obtained from the evaluation criteria, which in turn have been generated by the use of 

PM tools. Meanwhile, the outputs of these PPM tools are a visual overview of balance and alignment of 

the portfolio, where the resources are going, and they provide a useful beginning for the discussion of 

“what should be” and how to get there (Cooper & Edgett, 2001). 

 

 
 

3.6 Synthesis 
When looking at the two management types (i.e. PM and PPM), one can see an overlap between what 

PM generates and what PPM needs. First, the literature regarding the link between PM (tools) and PPM 

has been analyzed. Second, to give a clear overview of the theoretical-based design principles that have 

been formulated throughout this chapter, they are collected in Table 3.6.2. Lastly, together with the 

previous chapters and its visualizations, the final theoretical model has been built that is depicted in 

Figure 3.6.3. 

 

3.6.1 Link between PM and PPM 

Martinsuo and Lehtonen (2007) found that PM practices play an important role in the performance of 

PPM. They highlighted that project managers need to take the portfolio level into account in their work, 

in order to make it a success. What influences the portfolio management efficiency even better is the 

information availability of PM and thus stresses the importance of this research (Martinsuo & Lehtonen, 

2007). As discussed in chapter 3.4, PM is about doing the projects right, and PPM is about doing the 

right projects (Cooper et al., 2000). Additionally, Anantatmula & Rad (2018) state that the presence of 

PPM helps organizations to meet project objectives, quality expectations, and customer satisfaction by 

prioritizing projects. Meaning, PPM serves as a multiple purpose as its presence helps projects in doing 

them right as well by promoting formal PM practices and policies (Anantatmula & Rad, 2018).  

Another finding is the use of a project office by larger organizations to address issues that require 

centralized support regarding managing a portfolio (Morris & Pinto, 2007). As discussed in the book 

by Morris & Pinto (2007), project offices collect information by means of PM tools that give a current 

Answer to literature review question 5:  

                           “What is the information in –and output when PPM tools are used?” 

For several PPM tools such as bubble diagrams and scoring models, evaluation criteria serve as 

inputs when being used because they are measures of how good or bad the projects are or will be 

performing. Next to that, product and strategic information from PM tools can be used directly as 

input for some PPM tools. This contributes to improving the PPM effectiveness through a more 

direct information exchange between PM and PPM. Further, a prioritized list of projects, which can 

result from checklists, scoring models, and rank ordering processes, serves as the main input for 

PPM tools such as strategic buckets and resource capacity analyses. Outputs of PPM tools are 

mainly decisions regarding the Go/Kill/Hold/Recycle of projects, and thus if they are included in 

the portfolio where resources are being allocated.   
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view of the company-wide project portfolio. Although they state the link between PM tools and PPM, 

which tools they use, how the information is gathered, and which information that is, stays 

underexposed. Besides, a project office still needs to collect the information, which stresses the 

time/effort needed for processing the information. In Powell & Young (2007), the application of PM 

tools in organizations is analyzed with regard to the information they generate and how this can be 

used at the portfolio level. PM tools need to be deployed consistently across the organization such that 

the information that is gathered and categorized, is structured and allows to be accessed at the portfolio 

level as well (Powell & Young, 2007). This has been formulated as a design proposition in Table 3.6.1 

and since it is more organizational from nature and less about the information flow, it has not been 

depicted in the model.  
Table 3.6.1: Theoretical design proposition 6 

 Theoretical design proposition 

6 
In an organization that applies PM and PPM (C), PM tools should be deployed consistently (I), such that 

each piece of information that is gathered and categorized, is structured (M) and as a result, it allows to be 

accessed at the portfolio level (O). 

 

3.6.2 Theoretical design propositions 

One of the purposes of the review is to derive generic theoretical design principles. They have been 

denoted throughout this chapter and are collected as an overview in Table 3.6.2. These principles act 

in this process as a general template that guides the design process of solution creation of the business 

problem. These propositions are merely based on scholarly knowledge, while after the empirical 

research, practice-based propositions are formulated, which then are compared with each other to 

come to a final generic set of principles (Van Burg et al., 2008). 

  
Table 3.6.2: Theoretical based design propositions denoted according to the CIMO-logic 

Theoretical design propositions 

1 

In an organization that applies PM and PPM (C), activity-specific information that is generated by the use 

of PM tools should be aggregated (I) which converts it into project information (M) and makes the 

information useful to serve as input or pre-input for PPM tools (O).  

2 

In an organization that applies PM and PPM (C), activity, project, and progress specific information should 

be split up into the three evaluation criteria categories, i.e. financial, product, and market-based (I), which 

makes sure they can be processed differently (M) resulting in better and more useful inputs for PPM tools 

(O). 

3 

In an organization that applies PM and PPM (C), financial-based evaluation criteria information that is 

generated by the use of PM tools should be used in calculations (I), which converts it into evaluation criteria 

where projects can be evaluated on (M), and thus makes the financial information useful as inputs for PPM 

tools (O). 

4 

In an organization that applies PM and PPM (C), product –and market-based evaluation criteria 

information as well as direct evaluation criteria information that is generated by the use of PM tools, should 

be used as inputs for PPM tools (I), which results in a more direct information-flow from PM tools towards 

PPM (M), and therefore saves time/effort from managers (O). 

5 

In an organization that applies PM and PPM (C), strategic and product information should be implemented 

in PPM tools directly (I), which makes it more real-time and helps a company in the decision-making process 

(M), resulting in a better strategically aligned portfolio and with “the right number of projects” (O).  
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6 

In an organization that applies PM and PPM (C), PM tools should be deployed consistently (I), such that 

each piece of information that is gathered and categorized, is structured (M) and as a result, it allows to be 

accessed at the portfolio level (O). 

 

3.6.3 Theoretical model 

The theoretical model that is depicted in Figure 3.6.3 is mainly based on the previous chapters as they 

give answers to the literature review questions regarding the information flow of PM tools when being 

used to PPM tools. The calculation and aggregation phase, as well as the subdivisions in information 

and evaluation categories have been included. Also, the needed information from management for 

formulas and PPM, the specific evaluation criteria category, and the direct strategic -and product 

information stream have been depicted in the model. All the design propositions have been 

incorporated in the model and are represented by numbers. 

Figure 3.6.3: Conceptual model of synthesis, (F) = financial based, (P & M) = product & market-based,  
number (1-5) = design proposition 

 

All in all, the use of PM tools generate several types of information that need to be processed differently. 

Information that is labelled as non-useful either serves to improve aspects of the project, the members, 

the process, and changes/issues, or, is not categorizable, meaning that it is too specific and their 

usefulness for improving the PPM effectiveness is little to none. Meanwhile, useful information is 

subdivided into the following six categories: strategic, product, activity, progress, project, and direct 

evaluation criteria. How these categories are dealt with is depicted in Figure 3.6.3 and denoted in Table 

3.6.2.  
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3.7 Conclusion 
The systematic literature review contains three main topics: PM, PPM, and the synthesis of both. In the 

first part knowledge is acquired regarding what PM, PM methods, and PM tools are, which PM tools 

are commonly used, and what information its use generates. Secondly, the literature on PPM presented 

its definitions, goals, approaches, tools, evaluation criteria, and the information outputs when PPM tools 

are used. The last sub-chapter denotes the synthesis of PM and PPM regarding the information flow 

between both types of tools. The visual model presented in Figure 3.6.3 resulted from the synthesis of 

the former pieces and the theoretical design propositions have been denoted in this visualization as 

well. By using this model, organizations can see what has to be done with the information that is 

generated through the use of their PM tools. In the end, this process helps to improve the PPM 

effectiveness as its inputs come from PM tools, which makes the information based on a single-source-

of-truth. As a result, the quality of the information increases, and the quality of PPM will increase 

simultaneously (Cooper et al., 2000). 

 

Whether the formerly explained model is a correct representation of reality will become clear in the 

next chapter. Namely, the empirical research will acquire the practical know-how about these topics 

and its findings can support or reject the results from the literature review. Combined, they will form 

the basis for the final solution, which shall be based on the preferred theory from literature but with 

the realistic and corrective knowledge from practice.   

  

Answer to literature review question 6: 

“Which information generated by NPD team’s use of PM tools is useful for improving the PPM 

effectiveness?” 

The first six categories of Table 3.3.2 are seen as useful information as they all eventually can be 

used as input for PPM tools, which in turn are used in the decision-making process. The information 

can either be used directly for PPM tools, or needs to be processed first in order to become 

evaluation criteria. This process is depicted in Figure 3.6.2. Finally, when the information needs to 

be accessed at the portfolio level, it is of importance to deploy PM tools in a consistent manner such 

that the gathered information is structured.  

 



36 

 

  



37 

 

4. Empirical Research 
The empirical research has been executed as described in section 2 through conducting semi-structured 

interviews and asking for documentation and archival records to support respondents’ answers. 

Unfortunately, due to confidentiality reasons, only one case provided documentation and the rest 

preferred not to share such items. The field research was initiated to provide this research with answers 

formulated from practice, to map the information flow from PM tools towards PPM in the domain of 

NPD, and to formulate empirically-based design propositions and design requirements. To obtain 

results for the aforementioned goals from interviews, an interview guide was made that is based on the 

empirical research questions and it can be found in Appendix F. Afterwards, the documentation has 

been analyzed to improve the validation and quality of the respondents’  answers. A coding scheme, 

which can be found in Appendix G, is used for the constant comparison analysis of the results of the 

interviews such that conclusions could be drawn on the whole. 

 

As the empirical research focused on the same topics as the literature review, this chapter is structured 

accordingly. First, the cases are described, subsequently some information about the respondents is 

given. Then, similarly to the literature review, each empirical question is handled individually and 

conclusions have been written in blue boxes. The results come from the cross-case analysis which 

focused on common findings between the cases such that company-specific procedures and factors are 

excluded. After all, the intention is to create a solution that is generalizable and universally applicable 

which does not allow such exceptionalities.  

 

Case description 
Resulting from the contact procedure that has been performed together with Bicore, 7 cases were 

selected which met the inclusion criteria from sub-chapter 2.3.2. Due to confidentiality reasons, the 

names of the organizations and interview respondents have been left out of this document. Below in 

table 4.0.1, the cases are introduced with a short description, an indication of the size of their R&D 

department in numbers of R&D employees, and with a denotation of which industry they operate in. 

 
Table 4.0.1: Case descriptions from the empirical research 

 Case Description 
# R&D 

employees 
Industry 

A 
A high-tech company that has a strong hierarchy in its management and 

is active in the material characterization market. 
220 High-tech 

B 

Producer and seller of consumer products in the dairy industry. Their 

R&D efforts are focused on dairy drinks, infant nutrition, and branded 

cheese.  

600 Dairy 

C 
A large Dutch organization that has a big R&D budget to produce 

enablers for high-tech companies across the world. 
>8000 High-tech 

D 
A knowledge organization that creates innovations together with the 

government, public sector, and Europe for other companies and society.  
2500 Innovation 

E 
A strong player in the enabler industry with its major part focusing on 

enablers for the automotive sector.  
3200 High-tech 
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F 
A global operating institution with its headquarters in the Netherlands, 

and mainly active in the field of healthcare, nutrition, and materials.  
6400 Chemistry 

G 
An international operating truck and motor producing company that 

utilizes a fast-follower strategy. 
1000 Vehicle 

 

Limited information about each respondent is presented in Table 4.0.2. The aim was to question two 

respondents per case minimally, but a few organizations were unable to provide a second volunteer for 

this research. On the other hand, in the single-respondent cases, each person indicated that they had 

expertise and experience in both PM and PPM and therefore were competent to answer all questions.  

 
Table 4.0.2: Case representation in terms of respondents 

Case Respondent Function title Experience in years 

A 1 Product marketing manager 13 

B 1 Global project portfolio manager ingredients 3 

C 1 Project manager 6 

 2 Group leader 3 

D 1 Strategy manager 6 

 2 Strategy manager 10 

E 1 Strategist technology & operations 4 

 2 Program manager 8 

F 1 Project director 11 

 2 Project director 7 

G 1 Engineering manager 3 

 

Illustrative results per code and theme of each case are denoted in Appendix H while the following 

section describes the found commonalities, differences, and general findings between the 7 cases. This 

chapter is structured according to the eight empirical research questions, which in turn are coupled to 

PM, PPM, and the synthesis of both.  

 

4.1 PM methods, techniques, and tools 
All the interviewed cases use a PM methodology of which some are based on the same known method. 

No company made up their own methodology but they all adapted or based theirs on already existing 

ones. Commonalities between the cases were the use of the PMBoK Guide and the IPMA methods as a 

basis. Adaptations were made such that the methodology suited their internal processes and procedures 

regarding their products and industries. This mainly helps them to structure and create a uniform 

project process that guarantees a certain quality and ease of comparability. Such a structured approach 

translated itself in certain criteria, checkboxes, or conditions that each project has to meet. 

Accompanied by this was the use of PM tools, which all cases used although the level of usage 

fluctuated between cases. On average 69% of all the tools from Table 3.2 were used but it ranged 

between 33% and 94% for every single case.  

 

The findings from above can be used to answer the first empirical research question in the blue box 

below. Paragraph 4.2 examines the selection and usage of PM tools by the cases. 
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4.2 Selection of PM tools 
Although each company follows a PM methodology that provides structure, this does not mean that 

the whole company uses the same PM tools. A common denominator between the cases is that a basis 

of PM tools is used by the whole organization. The composition of the commonly used PM tools is often 

written down such that all teams, that can contain thousands of people, have the same understanding 

of how to use these tools and when. For example, for the beginning of each project at Case D, certain 

templates are developed such that everyone uses the tools in the same way. At Case A the hierarchy is 

so strong that tweaking is not allowed but in their view, this is positive as no misconceptions can be 

made about which tools to use and how to use them. All the other organizations also had this strong 

common basic PM toolbox, but different variants could occur depending on the business line, 

department, unit, or project size. This is tolerated as certain tools can be applied to sections where they 

are more relevant and add more value than in general. To discover which PM tools are used by 

organizations, first, this was asked in an open-question while subsequently the list of tools from Table 

3.2 was showed such that they could indicate the ones they use. Elaborate information regarding the 

usage of PM tools per case can be found in Appendix I.  

 

On average, 62% of the sub-category “PM tools for NPD”, and 78% of the “traditional PM tools” from 

Table 3.2 were used by the organizations. Worth mentioning are the work breakdown structure, the 

kick-off meeting, the baseline plan, and the project charter as they were used by all the cases. If agile 

tools were used, they were used all three and mainly applied in the software side of the company, 

except for Case E that also mentioned its upcoming use in hardware. The lean tool PDVSM was not 

used by any case and remarkably the Gantt chart was only used by 50% of the cases although its 

extensive use was mentioned several times in the literature. One PM tool that has been mentioned by 

all but one organization and was not included in Table 3.2 is the business case. This is mainly used as 

a tool to collect all the necessary information regarding starting and evaluating a project. This 

information needs to be gathered by the PM manager but originates from different departments and 

possibly is filled with outcomes from other tools such as a cost-benefit analysis.  

 

Answer to empirical research question 1: 

 “Do all project teams use PM methods, techniques, and tools?” 

PM methods and PM tools were used by all the organizations included in this empirical research. 

None of the organizations followed an established PM method blindly, but they all adapted it to 

their business, with structure, quality, and comparability as a result. The use of a PM methodology 

goes hand in hand with the use of PM tools, which clearly has been emphasized by the user 

percentage.  



40 

 

 
 

4.3 Generated useful information 
Several information items were mentioned during the interviews that are generated through the use of 

the PM tools and are seen as useful for PPM. The commonalities between the cases were: risks, scope, 

costs/benefits, and time. Remarkably these are part of the formerly mentioned project constraints and 

the three traditional project criteria. Risks are being looked at because companies want a good balance 

between high-risk projects that have a high-value, and low-risk projects that deliver little value. So 

coupled to the risks is how much the project is going to cost and what the benefits will be in the end. 

The initial agreement about this item and the forecast during the project is being looked at to make 

sure that the outcome is positive for the portfolio. Time is useful for PPM because delays and 

accelerations of projects need to be kept track of and influence the other items as well. The scope is 

labeled as useful as it describes the client's requirements and the expectations of the project, and thus 

it's used on portfolio level to compare projects on the level of difficulty but also to allocate resources.  

 

The determination-process of how these items are considered as useful for PPM differs per organization 

but is often coupled to the strategy. Part of the strategies from all the companies is to generate revenue 

and profits. This is translated in optimizing the portfolio for the value and thus the costs and benefits 

are looked at. So companies look at their strategy and ask themselves which information is necessary 

to obtain from each project such that they are comparable and decisions can be made to realize the 

strategy eventually. Some cases already have a centralized program where this information is stored 

such that it is available on the portfolio level, others give the responsibility to personnel to collect all 

the information, although this creates the risk that it is done in different ways.  

 

 

Answer to empirical research question 2: 

         “Which PM tools do project teams use, and how?” 

Every organization uses a certain basis of PM tools from Table 3.2, although certain tools can be 

added that are relevant per business line, department, unit, project size. The basic toolset is defined 

for the whole organization such that all teams and its members know which tools to use and how. 

The tools are mainly used to manage projects with and often included in a software program. More 

detailed information about the usage of tools per case can be found in Appendix I. 

Answer to empirical research question 3: 

“Which, for PPM useful information, is generated through the use of PM tools and how do 

organizations deal with it?” 

Risks, scope, costs/benefits, and time is useful generated information for PPM through the use of 

PM tools. On which of these items is emphasized, depends often on the strategy of the company. 

Although some organizations already have a database where information from PM tools is stored, 

others are struggling with making it a centralized and structured system.    



41 

 

4.4 PPM approaches and tools 
In each case, a portfolio management process is applied to the organization. In some cases, PPM is 

being executed structurally through the whole organization, but in others it can differ between business 

lines or units. Although they do not name their PPM process as a certain approach, there are many 

areas of overlap with the portfolio review -and gate dominate approach. Namely, the use of strategic 

and tactical meetings is a general finding between the cases and is similar to both approaches. In some 

cases, the strategic meetings are dominant while at others the tactical gate meetings are leading. In 

general, the strategic meetings are held 1 to 4 times a year and the tactical meetings are held once 

every 2 to 12 weeks. The strategic meetings are attended by a board of high management personnel. 

One person is responsible for the end decision on the advice of the board, or the board comes with a 

decision as a whole. In these strategic meetings the balance of projects, the number of projects, the 

value of the portfolio, and the strategic alignment are being discussed. The tactical meetings are more 

on an operational level and inhere the progress, the level of importance, the speed, and the future of 

each project is discussed. Regarding PPM tools, on average 86% of the tools from Table 3.4.4. were 

used by the business’, but it ranged between 43% and 100% for every single case.   

 

 
  

4.5 Selection of PPM tools and the determination of their inputs 
As already mentioned in the last paragraph, each company uses PPM tools and the popular ones are 

scoring models, checklists, visual tools like bubble diagrams/pie-charts, product roadmap, resource 

limit, and resource capacity analyses. Strategic buckets were used by 4 of the 7 cases and this was 

often translated into different business units/business lines. One additional PPM tool that has been 

mentioned by two cases is the technology roadmap. For them, this is an important tool because first 

they need to develop a certain technology before they are able to create the end-product. Since this 

tool is also a roadmap and thus uses the same types of information regarding strategic objectives and 

what is needed to reach those goals, no additional input type is needed.     

 

According to the cases, the information that is needed for PPM tools is determined in two ways. One 

way is by the strategy of the company which in turn is determined by management in cooperation with 

the customers. The strategy is then being examined, and the goal that needs to be accomplished to 

meet the client’s needs either. This then is translated into measurable Key Performance Indicators 

(KPI’s) or criteria. There is aimed to choose a balanced set of KPIs, including financial, market, and risk 

parameters but also a strategic element. The other stream of determining the inputs of PPM tools is 

Answer to empirical research question 4: 

“Do all organizations use PPM approaches and tools?” 

All organizations use a PPM process, and although they do not name it the same as the gate –or 

portfolio-review dominate approach, it shows areas of overlap. Strategic and tactical meetings are 

held regularly, wherein decisions are made regarding projects. Furthermore, PPM tools are used by 

all the cases, but the level of usage fluctuated per case.  
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based on experience, historical data, and lessons learned. Meaning, the criteria that are used in scoring 

models and checklists are defined through the years on aspects that are of importance for the company 

to deliver quality to their customers. This is then written down such that everybody uses the same 

criteria and this list is then being reviewed and fine-tuned repeatedly for optimization.   

 

 
  

4.6 Sources of information  
In this part of the empirical research, there is tried to discover what the sources of information are of 

the inputs for PPM tools. During the literature review, it has been brought to light that there are direct 

inputs, and indirect inputs, that first need to be processed before they can be used for PPM tools. 

Therefore the distinction has been made between direct information and evaluation criteria. 

Furthermore, there is questioned which criteria and information they use and implicitly if they obtain 

the information from PM. More elaborate information about the usage of PPM tools and evaluation 

criteria per case can be found in Appendix J.  

 

4.6.1 Strategic and product information – direct 

In general, the strategic information that is used in PPM tools (e.g. a product roadmap) is created and 

determined by higher management. A board filled with people from higher management has several 

meetings to figure out and decide where they want to be with the company in the coming years. This 

strategy is often based on the wishes of the clients, the forecasts of the markets, competitor 

benchmarking, regulations, and the ambitions of the organization itself. As higher management defines 

the strategy for the whole company, it is being carried out by all the units and business lines of an 

organization, but then it is adapted to a more concrete and operational strategy that contributes to the 

whole. As respondent 1 from case B said:  

 

“When a project does not contribute to a strategic building block, then the project should not be 

executed despite the chance of earning a few million from it.”    

 

Subsequently, the products that need to be developed to accomplish these strategic ambitions and goals 

are defined accordingly. This means that the products are strategically driven and thus often customer-

Answer to empirical research question 5: 

“Which PPM tools do organizations use, and how do they determine which information is 

needed as input?” 

Largely the PPM tools from Table 3.4.4 are used by the cases, only the strategic buckets are used 

a bit less. More detailed information about the use of PPM tools can be found in Appendix J. The 

technology roadmap that was mentioned by two cases adds no additional information input type as 

it is comparable to the product roadmap. Further, the inputs for the tools are determined in two 

ways, one way is through strategy and client needs, the other way is through experience and lessons 

learned.  
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centric. Current projects still play a role as they fill the PPM tools with up-to-date information. A product 

roadmap then is filled with information about current products/projects and the upcoming ones which 

are derived from the strategy. So it is an interaction between the strategic –and product information 

and therefore the first empirical design proposition is formulated in Table 4.6.1 and depicted in Figure 

4.6.1.  
Table 4.6.1: Empirical design proposition 1  

 Empirical design proposition 

1 
In an organization that applies PM and PPM (C), products/technologies should be derived from the strategy 

(I), such that each product/technology is strategically driven (M) and as a result, the goals and ambitions 

are accomplished (O). 

 
Figure 4.6.1: Process of deriving products and technologies from the strategy 

 

Consequently, the products are being divided into smaller parts that are operational for project teams. 

This is often done by higher management that has knowledge about the requirements of the customer 

and these components are possibly extracted from the product roadmap. As respondent 1 from Case F 

said:  

 

“In a process that lasts 9 months, higher management works on the strategy and from this a blueprint 
for the whole company results. This blueprint contains the 3 to 5 years strategy and then it is being 
translated into different goals for each business unit and portfolio. So in general it has already been 
decided which projects should be executed to reach which goals.” 

 

Project teams are then able to copy these specifications or they get parts assigned by management to 

develop. This division is being done to a certain level because the actual details are subdivided by means 

of kick-off meetings, WBS’s, or other sorts of meetings within the teams. Since these products are being 

divided using a top-down approach, the items can be aggregated to convert it back to project 

information. Some of the cases already do it in this way and all agreed that it is possible, although 

especially certain information such as resources, costs, time, risks, progress, and scope are suitable. 

These items are almost identical to what the cases mentioned as useful generated outputs when PM 

tools are being used, which thus strengthens this finding.  

 

4.6.2 Financial – evaluation criteria 

On average, 67% of the financial evaluation criteria from Table 3.4.3 are used by the cases. Break-even 

time is only used by Case F, and the IRR is only used by Case B -and F. The rest of the criteria are used 

at least by two-third of the organizations. Most of the criteria information can be found in the business 

case and are being calculated in there. Fixed rules are used to calculate these financial-based criteria 

such that they can be compared between projects throughout the organization. The necessary inputs 

for these calculations can be divided into two streams. Namely, in current and estimated information. 
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The current information is extracted from the PM tools, while the estimated information is based on 

historical data from former years and projects that are stored in systems.  

 

Furthermore, the project manager is responsible for filling the business case and needs to approach 

different departments to obtain all the information. For example, the estimated revenue has to be 

obtained from the marketing department, while the discount rate has to be collected from the finance 

department. There is a link between the financial –and market-based criteria as some information from 

the one can be used to calculate the other. The profit (i.e. financial) can be calculated when information 

is available about how many units are estimated to sell (i.e. market) for instance. Additionally, there is 

also a link between product –and financial-based evaluation criteria as the development costs (i.e. 

product) are needed for the calculation of the profit or the IRR for example.  

 

4.6.3 Product & Market– evaluation criteria 

On average, 85% of the product-based evaluation criteria from Table 3.4.3 are used by the 

organizations. Product performance, product quality, level of innovativeness, and product uniqueness 

are used by all the cases and potential for patents had the lowest user rate with only 50%. Also, the 

information about these criteria is partly obtained from the business case. Again, a subdivision can be 

made between inputs, based on current –and estimated information. The current information is also 

extracted from PM tools just as with the inputs for the financial evaluation criteria. The information 

about projects that still have to be carried out is often based on historical data and experience records. 

These records can also have the form of a used PM tool such as a Gantt chart from an old but similar 

project. The estimated time-to-market can then be derived from this chart for the new project. Actual 

information about the time-to-market for example is then copied 1-on-1 from the Gantt chart they are 

using at that moment.  

 

In addition to the linkages mentioned in the last paragraph, there is also a link between product –and 

market-based evaluation criteria. For example, the level of innovativeness (i.e. product) can only be 

rated reasonably when one knows how the rest of the market looks like. An illustrative result of 

respondent 2 from case E that the evaluation criteria categories are interdependent is as follows: 

 

“Sales in units and market share is coming from the marketers, and they obtain it from the market. So 
they try to estimate the units on the basis of a certain market share and the SAM and the TAM, and 
together with the price, this results in the revenue.”   

 

The findings of these links are used to formulate empirical design proposition 2 in Table 4.6.3.1, which 

is depicted in Figure 4.6.3.2 and labeled with the number 2.  

 
Table 4.6.3.1: Empirical design proposition 2  

 Empirical design proposition 

2 
In an organization that applies PM and PPM (C), the financial, product, –and market-based evaluation 

criteria are linked to each other (I), such that each criterion can be calculated  (M) and the information about 

projects to evaluate them with is as complete as possible (O). 
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On average, 62% of the market-based evaluation criteria from Table 3.4.3 are used by the companies. 

Surprisingly, customer satisfaction is only used by Case B and G, portfolio fit is used 50% of the time, 

and the chance to be first to market is never used. The rest of the criteria is used more than two-third 

of the companies. The sources of information for this type of criteria can be divided into three streams. 

First, there is a stream flowing from PM tools towards market-based evaluation criteria mainly 

regarding customer satisfaction and customer acceptance. The 

second stream is coming from systems that are filled with 

historical data and experience records. When a product is being 

developed that is similar to an old product, one can base market 

information on these former projects. This finding is in 

conjunction with the results regarding splitting both financial 

input –and product information into current –and estimated 

information. Together, these findings are used to formulate 

design proposition 3 in Table 4.6.3.2, which is depicted in Figure 

4.6.3.2 and labelled with the number 3. Respondent 1 from Case 

B described this split in sources as follows:  

 

“The calculation information and percentages come from the finance department, but the rest such as 
the costs and benefits come from the project itself through using the principal toolbox and the business 
case wherein a cost-benefit analysis is implemented. The discount rate and that kind of numbers are 
being determined by finance, based on historical data and expectations of the future.”  

 
Table 4.6.3.2: Empirical design proposition 3  

 Empirical design proposition 

3 
In an organization that applies PM and PPM (C), inputs for financial, product, -and market-based evaluation 

criteria should be divided into current and –estimated information (I), such that each subdivision can be 

obtained separately (M) and projects are evaluated on information as accurate as possible (O). 

 

The third source of market-based evaluation criteria is coming from research done by the marketing 

department or sometimes even by third-parties. This research is mostly concerning the markets and 

competitors of the organization. Consequently, the research can be done in different forms such as 

social listening, benchmarking, and statistical analyses. An illustrative result from this third source of 

market-based evaluation criteria by respondent 1 from Case G is as follows: 

 

“We have a lot of dealers that are part of bigger organizations and who get paid to map all this market-
based information, so they scan the market and feed this back to our product planning department.” 
 

All in all, this third source for this type of criteria has been used to formulate design proposition 4 in 

Table 4.6.3.3, which in turn is depicted in Figure 4.6.3.3. 

 

 

 

 

Figure 4.6.3.2: The division of inputs 
into current and estimated information 
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Table 4.6.3.3: Empirical design proposition 4 

 Empirical design proposition 

4 
In an organization that applies PM and PPM (C), the third source of market-based evaluation criteria is 

research (I), such that estimations can be made regarding the market and the sales (M) and decisions are 

based on information as accurate as possible (O). 

 
Figure 4.6.3.3: Third source of market-based evaluation criteria 

4.6.4 Other – evaluation criteria 

Each case uses its own set of evaluation criteria, and the strategy and goals of each company determine 

often on which criteria a project is being evaluated. Although the chosen set of criteria differs per 

organization, on average 71% of the evaluation criteria from Table 3.4.3 are used by the cases. So these 

commonly used criteria capture already a large part of what organizations use, but there are also case-

specific criteria that are or would be useful for individual companies. Such a specific criterion might 

not be relevant for other cases as they operate in a totally different market with different needs. For 

example, for Case D the impact the project has on society is an important criterion but this is irrelevant 

for the other cases. According to respondent 1 from Case D: 

 

“What I missed was the impact evaluation criterion, so next to the risks and the value it is also very 
important for us to evaluate the social gain of a project or product.” 

 

Case E mentioned the competencies of the employees to be an important evaluation criterion for PPM, 

this was also mentioned by Case C who is operating in the same market and thus this might be a market-

specific criterion. All in all, when organizations are able to add their own specific criteria to the set from 

Table 3.4.3, the list will be more complete and adapted to the wishes of each company. The findings 

from above are used to formulate empirical design proposition 5 in Table 4.6.4, which is depicted in 

Figure 4.6.4.  
Table 4.6.4: Empirical design proposition 5  

 Empirical design proposition 

5 

In an organization that applies PM and PPM (C), they need to be able to add their own specific evaluation 

criteria in addition to the commonly used ones (I), such that each set of criteria can be adapted to the 

companies’ wishes (M) and projects are being evaluated on all company-relevant criteria (O). 

 

By being able to do this, all the wishes mentioned during the 

interviews can be dealt with. Case F can include the leading criterion 

that the project has to meet the goals of the senior manager 

although other criteria might not be met. Case G can include the 

choice of future suppliers and partners as a criterion. Concluding, 

this option of adding specific criteria is taken into account when 

building the aimed final solution such that each company can adapt 

the set of criteria to their evaluation settings.  
Figure 4.6.4: Option to 
add evaluation criteria 
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4.7 Synthesis 
During the empirical research, there is aimed to discover how organizations use PM tools, which 

generated information is useful for PPM, and how they determine that. To get a clear overview and a 

complete answer to these questions the PM and PPM processes of each case have been investigated as 

well. This made it easier to filter out the company-specific details that are not generalizable. For all 

cases, empirical design propositions have been formulated according to the answers to the interview 

questions. In this sub-chapter, findings are discussed that are not explicitly asked during the interviews 

but implicitly say something about the synthesis between PM and PPM.  

   

4.7.1 Comparing different units 

Projects can have different purposes as the one is executed to develop a long-term product, while the 

other is for a new tool for in the lab within the company, and another one is developing a cash cow for 

the short-term. Another aspect that can differ is that the project still has to start or that it is already up 

and running. Because of these diverse purposes, comparisons between projects are difficult to make as 

the parameters and purposes might differ. This has been denoted by Case C as “comparing apples to 

pears to oranges” which is a metaphor for comparing different units with different classifications to 

each other. At Case C, this comparison is often done in people’s heads (e.g. portfolio managers) and as 

a result, the decisions are based on a lot of subjective insights and the outcome is probably 

unrepeatable. Making use of PPM tools in the right way is a must for these comparisons. Scoring 

models, checklists, and prioritization or ranking of projects with the strategy in mind are crucial in such 

a process. Consequently, the aimed final solution will make sure that the right information will be 

passed on to PPM such that the useful information per project is collected and decisions can be made 

regarding all projects. An important additional aspect of each project is the quality of the information 

that is in it. This is discussed further in the next paragraph (i.e. 4.7.2).   

 

4.7.2 Future or new projects 

In the formerly mentioned paragraphs, it has already been made clear that companies have to predict 

information about projects that are not started yet or new to the company. The information is then 

based on historical data and experience records but also on executed research. Case A, E, and G 

explicitly mention a process they have in place for estimating project information, as this is a hard 

Answer to empirical research question 6: 

“What are the sources of information organizations use for the input of PPM tools?” 

The strategy is often created and shaped by management, from which in turn the product 

information is derived. The sources of evaluation criteria can be divided into two streams, one comes 

from the PM tools and mainly generates current information, the other comes from data –and 

information systems filled with historical data and experience records that are used to estimate 

information for new/future projects. Additionally, for the market-based evaluation criteria, there is 

a third source of information namely research. 
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procedure for future or new projects. Case A does it by dividing projects into size categories to be able 

to compare them to former projects, Case E does it with market intelligence –and historical data and 

models per involved department, and in Case G it is an interaction between the manager and different 

departments to make estimations based on experience and historical data. In essence, they all do the 

same and the quality of the information is quite low in the beginning. This is normal as the information 

is estimated and predicted so close-to-the-real-world information is hard to acquire. The quality of 

information namely increases when the data accuracy increases as well, which in turn is defined as 

conformity with the real world (Parssian, Sarkar, & Jacob, 2004). As current information comes from 

the use of PM tools and therefore more close to the real world, it is more accurate but this is mainly 

for ongoing projects that already passed some stages. Therefore, the estimated information can be 

improved with current information when the project progresses. Additionally, this goes paired with an 

increase in information-quality and as it were, does the source of information shift from “systems” to 

“PM tools” as the project proceeds. Respondent 1 from Case G illustrated this an interview and it goes 

as follows:  

 

“Along the way when we have passed the definition phase and we are in the concept phase, three 
suppliers have been talked to and then you know that the price of 80 euros for a certain item is not 
realistic but that it needs to become 95. If this is acceptable or not is then being checked, and together 
with the information from other sources the quality of it is being increased.” 
 

As a result, the last and sixth empirical design proposition has been formulated in Table 4.7.2 and 

depicted in Figure 4.7.2. 

 
 Table 4.7.2: Empirical design proposition 6  

 Empirical design proposition 

6 
In an organization that applies PM and PPM (C), as a project proceeds, the source of information shifts from 

systems to PM tools (I), such that estimated information can be improved with current information, (M) and 

the quality of the information increases (O). 

 
Figure 4.7.2: The shift from systems to PM tools which increases the quality of information 
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4.7.3 Empirical design propositions 

One of the purposes of the empirical research is to derive empirical design principles. Throughout this 

chapter, six of them have been denoted and collected as an overview in Table 4.7.3. These propositions 

are merely based on practical know-how, and the findings from this chapter are compared to the 

principles of the literature review in the next chapter. 

 
Table 4.7.3: Empirical based design propositions denoted according to the CIMO-logic 

Empirical design propositions 

1 

In an organization that applies PM and PPM (C), products/technologies should be derived from the strategy 

(I), such that each product/technology is strategically driven (M) and as a result, the goals and ambitions 

are accomplished (O). 

2 

In an organization that applies PM and PPM (C), the financial, product, –and market-based evaluation 

criteria are linked to each other (I), such that each criterion can be calculated  (M) and the information 

about projects to evaluate them with is as complete as possible (O). 

3 

In an organization that applies PM and PPM (C), inputs for financial, product, -and market-based evaluation 

criteria should be divided into current and –estimated information (I), such that each subdivision can be 

obtained separately (M) and projects are evaluated on information as accurate as possible (O). 

4 

In an organization that applies PM and PPM (C), the third source of market-based evaluation criteria is 

research (I), such that estimations can be made regarding the market and the sales (M) and decisions are 

based on information as accurate as possible (O). 

5 

In an organization that applies PM and PPM (C), they need to be able to add their own specific evaluation 

criteria in addition to the commonly used ones (I), such that each set of criteria can be adapted to the 

companies’ wishes (M) and projects are being evaluated on all company-relevant criteria (O). 

6 

In an organization that applies PM and PPM (C), as a project is getting started, the source of information 

shifts from systems to PM tools (I), such that estimated information can be improved with current 

information, (M) and the quality of the information increases (O). 

 

4.7.3 Visual model 

During this chapter, visualizations are shown that are used to build up the model shown in Figure 4.7.3. 

The design propositions are denoted with numbers, and the abbreviations are explained below the 

figure. As already discussed, higher management assembles the strategy and from there the 

products/technologies are derived. Besides, the strategy is being used as direct input in PPM tools as 

well (e.g. strategic buckets). The strategy is also used when determining the composition of the 

evaluation criteria, which is shown with the little branch. Furthermore, the bar is filled with the different 

types of evaluation criteria that are linked to each other, and also has the option to add more company-

specific evaluation criteria. The inputs of these criteria are divided into estimated–and current 

information coming from systems and PM tools. As already discussed, when the project proceeds the 

source of information can shift in steps from systems to PM tools, and simultaneously the quality 

increases. Lastly, the third source for market-based evaluation criteria has been depicted in the lower 

part of the model.  
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Figure 4.7.3: Process of information-flow from PM –and PPM tools in practice, EC = evaluation criteria, F= 
financial-based, P= product-based, M= market-based, + = add 

 

The model is based on the findings discovered during the empirical research. By answering the 

empirical research questions and formulating design propositions, this overview is created regarding 

the information flow from PM tools towards PPM tools and the external affairs around it. There is aimed 

to make it generally applicable and specialties are left out of this model. In the next chapter, this model 

is being compared to the theoretical model from the systematic literature review. Comparisons are 

made and similarities and differences are described. As a result, a generic set of design propositions is 

compiled and serves as the basis for the final solution.  

 

 
 

 

Answer to empirical research question 7: 

“How do organizations determine which information generated by NPD team’s use of PM tools 

is useful for improving the PPM effectiveness” 

According to the cases, risks, scope, costs/benefits, and time are useful generated information for 

PPM through the use of PM tools. These are part of the evaluation criteria that serve as inputs for 

the PPM tools. The determination-process of how these items are considered as useful is often 

coupled to the strategy of the organization. Companies look at their strategy and ask themselves 

which information is needed from each project, such that the projects can be compared and the 

right ones can be executed to realize the strategy. So when the use of PM tools generates 

information that can be used to evaluate projects with, it is being determined as useful for improving 

the PPM effectiveness.  
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4.8 Conclusion 
The empirical research covered the same three topics as the systematic literature review: PM, PPM, and 

the synthesis of the two. In the first part, there has been confirmed that all companies use PM methods, 

techniques, and tools. Although the level of usage and the selection of the tools differ, each case used 

a basis of tools, and thus the aimed solution is applicable for each company. As these tools are 

structurally applied through the whole organization, the information that is gathered and categorized 

is structured and is allowed to be accessed at the portfolio level. The useful generated common outputs 

that are mentioned in the third section (i.e. risks, scope, costs/benefits, and time) are partially or full 

evaluation criteria that can be used for decision making within PPM. Because all the companies also 

use PPM tools, the information from PM can be visualized and processed such that it helps in the 

decision-making process. Which of the evaluation criteria are used in the project-evaluation process is 

often determined by strategy and client needs, and experience and lessons learned. Consequently, the 

lifecycle of ongoing projects in the questioned organizations was found, which is depicted in Figure 4.8. 

The solution that is aimed for will be incorporated into this process. 

 

 
Figure 4.8: The lifecycle of ongoing projects 

When products are being derived from strategy, they are translated into projects and they get shaped. 

Often projects are allocated to certain units by higher management in order to realize the strategy. 

Then, from each potential project, business cases are being made that contain information regarding 

evaluation criteria. This information is mainly estimated because the project has not started yet and it 

also contains information originating from several departments (e.g. research info from marketing). 

After this phase, the decision already can be made to not execute a project but this research mainly 

focuses on the projects that get past this point. Consequently, the project is being executed and PM 

tools are being used to manage the project effectively. Resulting from the use of these tools are certain 

evaluation criteria, which in turn, can be used to improve the PPM effectiveness in the form of utilizing 

PPM tools to make trade-offs and comparisons.   

 

In order to come to a condensed generic set of design propositions based on literature and empiricism, 

comparisons and differences between the theoretical -and empirical-based design propositions are 

being sought for in the next chapter.  
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5. Design Propositions and Requirements 
The theoretical-based design propositions were merely based on literature and therefore maybe non-

practical in the business world. Although the articles are based on research, and that research mainly 

is based on findings from organizations in practice, the empirical research has shown that that is not a 

guarantee to get similar findings directly from practice. In the following paragraphs the support, the 

combination with empirical principles, and additions of the theoretical-based design propositions are 

described in order to come to a generic set of design propositions. At the end of the chapter, the design 

requirements are formulated regarding functional and user requirements, boundary conditions, and 

design restrictions.  

 

5.1 Combining the sets 
The first theoretical design proposition contains the aggregation of activity-specific information such 

that it is converted into project information and made useful to serve as input or pre-input for PPM 

tools. The findings from the empirical research in sub-chapter 4.6.1, support this proposition as activity-

specific information is mainly generated by dividing projects into smaller parts (i.e. the top-down 

manner). This means that most of the time, the information can also be aggregated again in order to 

have information regarding the project or portfolio. Items like resources, costs, time, risks, progress, 

and scope are mentioned more often as aggregable as most of these are easily expressed in numbers. 

These are also mentioned in sub-chapter 4.3 as useful information items, and therefore support the 

applicability of this proposition, which is denoted in Table 5.1.1. On the other hand, words and 

subjective reviews are harder to aggregate as they do not have the right characteristics.  

 
Table 5.1.1: Design proposition 1 

 Design proposition Process Based on 

1 

In an organization that applies PM and PPM (C), activity-specific information 

that is generated by the use of PM tools should be aggregated (I) which 

converts it into project information (M) and makes the information useful to 

serve as input or pre-input for PPM tools (O).  

Supported 

Sub-

chapter 

4.6.1 

 

Although the PM information categories that resulted from the categorization of the PM tools are not 

mentioned explicitly during the empirical research, the subdivision of generated output information 

from PM tools into the three evaluation criteria categories (i.e. financial, product, and market-based) is 

confirmed by the cases implicitly. In each interview, the question was asked if they use additional 

evaluation criteria next to the ones already presented, and although sometimes one additional 

company-specific evaluation criterion was mentioned, overall the predefined list captured the most-

used evaluation criteria in each organization. The sheet from Appendix I supports this finding as on 

average 69% of the criteria is used by the cases. The subdivision into the categories helps them to be 

processed differently, and the finding from the empirical research in paragraph 4.6.2 and 4.6.3 that 

the three types are interdependent also helps for each criterion to be calculated. They both help to get 

the evaluation information from projects as complete as possible, and therefore the second theoretical 

-and empirical design propositions are combined in Table 5.1.2. 
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Table 5.1.2: Design proposition 2 

 Design proposition Process Based on* 

2 

In an organization that applies PM and PPM (C), activity, project, and progress 

specific information should be split up into three interdependent evaluation 

criteria categories, i.e. financial, product, and market-based, (I), which makes 

sure they can be processed differently and thus that each criterion can be 

calculated (M) and as a result, the evaluation information from projects is as 

complete as possible (i.e. the inputs for PPM tools) (O). 

Combined 
TDP2 & 

EDP2 

*TDP= theoretical design proposition, EDP= empirical design proposition 

 

Theoretical design propositions 3 and 4 dive deeper into processing the generated information from 

PM tools to serve as inputs for PPM tools. Although these are supported regarding the information 

about current projects, the estimated information for future or new projects cannot be obtained from 

PM tools but comes mainly from systems filled with historical data and experience records, as described 

in sections 4.6.2 and 4.6.3. Therefore, an additional proposition has been added that was found during 

the empirical research in paragraph 4.6.3 regarding splitting the inputs for the criteria into current 

information and estimated information, which is labeled as design proposition 3 in Table 5.1.3. Then, 

the 3rd and 4th theoretical propositions are adapted to only the “current” information as the estimated 

information is out of the scope of this research as this is mainly obtained from systems and not from 

PM tools.  
Table 5.1.3: Design proposition 3, 4, and 5 

 Design propositions Process Based on* 

3 

In an organization that applies PM and PPM (C), inputs for financial, product, 

-and market-based evaluation criteria should be divided into current and –

estimated information (I), such that each subdivision can be obtained 

separately (M) and projects are evaluated on information as accurate as 

possible (O). 

Additional EDP3 

4 

In an organization that applies PM and PPM (C), current financial-based 

evaluation criteria information that is generated by the use of PM tools should 

be used in calculations (I), which converts it into evaluation criteria where 

projects can be evaluated on (M), and thus makes the financial information 

useful as inputs for PPM tools (O). 

Adapted 
TDP3 & 

EDP3 

5 

In an organization that applies PM and PPM (C), current product –and 

market-based evaluation criteria information as well as direct evaluation 

criteria information that is generated by the use of PM tools, should be used 

as inputs for PPM tools (I), which results in a more direct information-flow 

from PM tools towards PPM (M), and therefore saves time/effort from 

managers (O). 

Adapted 
TDP4 & 

EDP3 

*TDP= theoretical design proposition, EDP= empirical design proposition 

 

The theoretical design proposition 5 is supported by the findings from the empirical research in section 

4.6.1, but the origin of the strategic and product information differs. Namely, the strategy is determined 

by higher management and the products are then derived from that strategy. This information is then 

used in PM tools as the realization of the strategy per project, but it does not originate from there. 

Therefore, theoretical design proposition 5 and empirical design proposition 1 have been combined as 
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they both serve the goal of strategically driven products and a strategically aligned portfolio which 

makes the company accomplish their goals and ambitions. It has been formulated in Table 5.1.4 such 

that these propositions together represent the process of how it happens in practice, based on 

literature.  
 Table 5.1.4: Design proposition 6 

 Design proposition Process Based on* 

6 

In an organization that applies PM and PPM (C), product information should 

be derived from the strategy, which in turn should be determined by higher 

management (I) such that it can be implemented in PPM tools directly to make 

it more real-time and to help companies in the decision-making process (M), 

resulting in strategically driven products and a better strategically aligned 

portfolio, which makes the company accomplish their goals and ambitions (O).  

Combined 
TDP5 & 

EDP1 

*TDP= theoretical design proposition, EDP= empirical design proposition 

 

The last theoretical design proposition is supported by the cases in sub-chapter 4.1 and 4.2, as each 

organization uses a PM methodology that provides structure, and coupled to that is the regulated use 

of PM tools to create uniformity. A guideline of which tools, and how and when to use them is often 

written such that all teams have the same understanding about it, and comparisons are made more 

easily. A basis of PM tools from Table 3.2 is often used company-wide, while specific tools per unit or 

business line are added to process all relevant information per section. This helps people on the 

portfolio-level to compare the information about projects and have discussions about their future. 

 
Table 5.1.5: Design proposition 7 

 Design proposition Process Based on 

7 

In an organization that applies PM and PPM (C), PM tools should be deployed 

consistently (I), such that each piece of information that is gathered and 

categorized, is structured (M) and as a result, it allows to be accessed at the 

portfolio level (O). 

Supported 

Sub-

chapter 

4.1 & 4.2 

 

Furthermore, the last three empirical design propositions are kept as how they were formulated in 

chapter 4. These are found during the empirical research and therefore have no foundation in literature 

but the theoretical design propositions are neither contradictory. Hence, they are based on practical 

know-how that possibly is not discussed or captured in literature. They are labeled as “additional” and 

represent design proposition 8, 9, and 10 in Table 5.6.1. 

 
Table 5.1.6: Design proposition 8, 9, and 10 

 Design propositions Process Based on* 

8 

In an organization that applies PM and PPM (C), the third source of market-

based evaluation criteria should be research (I), such that estimations can be 

made regarding the market and the sales (M) and decisions are based on 

information as accurate as possible (O). 

Additional EDP4 

9 
In an organization that applies PM and PPM (C), they need to be able to add 

their own specific evaluation criteria in addition to the commonly used ones 
Additional EDP5 
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(I), such that each set of criteria can be adapted to the companies’ wishes (M) 

and projects are being evaluated on all company-relevant criteria (O). 

10 

In an organization that applies PM and PPM (C), as a project is getting started, 

the source of information should shift from systems to PM tools (I), such that 

estimated information can be improved with current information, (M) and the 

quality of the information increases (O). 

Additional EDP6 

*EDP= empirical design proposition 

 

5.2 Design requirements 
For the solution design to meet the necessary conditions, a multitude of design requirements is 

formulated in Table 5.2. These requirements and conditions make sure that the solution serves the 

needs of the clients, that it is feasible, and that it is generalizable. The subdivision that is denoted on 

the left-hand side of the table, addresses the type of requirement and is adapted from Van Aken et al. 

(2012) to ensure the diversity and totality of the set.   

 
Table 5.2: Design requirements and conditions for the solution design 

Design requirements  

Functional requirement 

The final solution should allow clients of Bicore to determine which information 

generated through the use of PM tools is useful to improve PPM 

The solution should be applicable to all users that wish to link PM to PPM 

independent of following a specific PM method 

Bottom-line, the solution should save time/effort from the user 

The solution should increase the uniformity of sources of information that provide 

the PPM tools with input  

User requirement 

Company-specific evaluation criteria should be possible to add 

The design should take into account differences between participants, 

in terms of competences and knowledge 

 

Boundary conditions 

The design should be in conjunction with the style and image of 

Flightmap 

 

The design should comply with the present business policies and 

contractual agreements of Bicore 

 

Design restrictions 

The design should change as little as possible in the current Flightmap and should 

only be considered an additionality 

The design should fit within the allocated time and budget constraints  

 

5.3 Conclusion 
In this chapter, the design propositions from chapters 3 and 4 have been analyzed, compared, 

combined, and adapted. A few aspects found during the empirical research contradicted the findings 

from the literature review, but in general, do the findings complement each other. Together they have 

been assembled into Table 5.1 that denotes the building blocks for the solution. In addition, the design 

requirements from Table 5.2 support the propositions in aligning the solution to the client’s needs. The 

next chapter describes how the solution is developed, how it works, how it can be implemented, and 

what organizations think about the designed solution.  
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6. Solution Design 
In order to help the clients of Bicore to create a link between PM -and PPM tools, and save effort and 

time that can be used elsewhere, a framework is designed called Useful Information Determination 

(UID) framework. The framework in this context is defined as a guide (i.e. a skeletal structure) to support 

the determination process of generated useful information by the use of PM tools and to make the link 

more direct between PM tools and PPM. This chapter explains how the design is developed, how it can 

be used to support organizations, how it can be implemented, and how it works. With the design 

propositions as a basis, the framework is developed with knowledge from a multitude of organizations 

and therefore it can be used both by Bicore’s clients and other organizations.  

 

First, the process of translating the design propositions -and requirements into a solution and how to 

use it is described. Then, the implementation of the solution into Flightmap has been described and 

discussed with employees from Bicore. Lastly, verifications of the framework have been executed with 

some of the respondents of the empirical research.  

 

6.1 Design of the UID framework 
During the development of the framework, the design propositions and requirements have guided the 

design process. The UID framework consists of three different stages. First, the generated outcome of 

each chosen PM tool has to be categorized. Second, the list of evaluation criteria has to be assembled 

according to the preferences and strategic objectives of the user and company, preferably mainly 

resulting from PM tools. Third, the deltas have to be interpreted and the evaluation criteria have to be 

connected to the PPM tools in order to help in the decision-making process. The framework is not 

working fully automatically but requires input and verification of the user. Recommendations are given 

according to the results of this research, but still, modifications are possible such that the framework 

can be adapted to each organization's specific usage of PM tools and evaluation criteria. In addition, a 

few appendices should be used as starting points when applying the framework. As a result, the UID-

framework together with the corresponding recommendations and appendices is identified as the final 

solution. When the framework has been used by a certain business line, section, or unit, wherein the 

usage and selection of PM tools is uniform, it only has to be addressed again when changes are made.  

 

In several iterations and with consult from Bicore, the final solution has been formed so that it is suitable 

for the PPM software Flightmap. The implementation and realization of this solution into the Flightmap 

software is depicted in section 6.1.5. Although the Flightmap software has been used to illustrate the 

application and implementation of the framework, it can also be embedded by other organizations in 

different programs. The following paragraphs describe how the design principles are translated into 

the framework, which also is summarized in Figure 6.1.  
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Figure 6.1: The UID-framework with the design principles as fundamentals, P = design proposition, EC = 

evaluation criteria 
 

6.1.1 Categorization 

As already discussed in Chapter 3, the outcomes that are generated through the use of PM tools can 

be subdivided into several different categories. The first phase of the framework focuses mainly on this 

categorization of PM tools and its outcomes. First, before the outcomes can be categorized, one has to 

know which PM tools are being used by the target group, and therefore they need to be identified. 

Accordingly, design proposition 7 states that PM tools should be deployed consistently and uniformly, 

leading to the identification of PM tools for the whole department, business line, or unit.  

 

Through the split of parent categories (i.e. activity, project, progress) into the evaluation criteria 

categories (i.e. financial, product, & market-based), each generated outcome when a PM tool is used, 

should be categorized first into the right parent category, and then defined regarding evaluation 

criteria, such that they can be processed differently (design proposition 2). When users want to define 

certain outcomes to an evaluation criterion that is not on the standard list, following design proposition 

9, they are allowed to add criteria such that each outcome can be defined.  

 

Then, to make sure that the outcomes are processed in such a way that they are usable and comparable, 

different underlying processes should be performed such as is largely depicted in Figure 3.6.3 

(theoretical model from literature review). Logically, non-useful information is not processed further. 

Then, based on design proposition 1, activity-specific information is aggregated on the items that are 

indicated such that it is converted into project information and made useful to serve as an input or pre-

input for PPM tools. The project and progress information regarding the product –and market-based 

evaluation criteria, and the direct ones, then are collected into the output list according to design 

proposition 5. This output list acts as the feed-through hatch between PM -and PPM tools regarding 

useful information and therefore contains the information that should be used in PPM for decision-

making.  



60 

 

6.1.2 Assembling the list of evaluation criteria 

The financial-based evaluation criteria need special treatment as they do not result directly from the 

use of a PM tool. Therefore, the wanted financial-based evaluation criteria should be selected, such that 

in accordance with design proposition 4, they can be calculated with the current information that is 

generated through the usage of PM tools as much as possible. Then the calculated results are 

transferred to the output list. 

 

Although this framework helps the user with determining which evaluation criteria can be obtained 

through the use of the current PM tools, projects might be evaluated on criteria that did not result from 

the framework yet. Which of the evaluation criteria are needed, is often determined by higher 

management as the strategy comes from them, and the strategic objectives for the products accordingly 

(design proposition 6). Projects that make it this far in the lifecycle of ongoing projects need to be 

strategically driven, and this can be achieved by evaluating projects on criteria that will steer the 

portfolio into the direction of a strategically aligned group of projects. Therefore, this step includes the 

definition of the strategic objectives regarding evaluation criteria such that the remaining ones can be 

sought for. This step brings the two worlds together regarding what information do I generate and can 

I use for decision-making, and what information do I want or need to make decisions with.   

 

Preferably most of the evaluation criteria originate from the use of PM tools as the quality of this 

information is higher than when it is being estimated. In order to help the user finding the remaining 

evaluation criteria, the source of inputs for the evaluation criteria should be split into current –and 

estimated information (design proposition 3). The current information namely should be obtained from 

PM tools as much as possible, and therefore there should be sought in that section first. Second, 

estimated information can be obtained from systems filled with historical data and experience records, 

and from research (design proposition 8). When the residual needed criteria are from the market-based 

category, the user should search in the research section, the rest should be collected from the systems 

section. All in all, in this step the overview is made of how and where to obtain the wanted evaluation 

criteria.   

 

6.1.3 Outcome 

A project that has already started also has a business case with evaluation criteria in it from when the 

project was initiated. When there is a match between the evaluation criteria resulting from the PM tools 

and the ones that were also estimated in the business case, the deltas can be calculated. When the delta 

is high, which means that an estimated number deviates a lot from the current result, the plan that was 

made in the beginning is probably not going to work out as planned, and this can initiate discussions 

regarding certain factors/subjects/projects. Based on design proposition 10, do these deltas represent 

the correction that has been made regarding evaluation criteria that were based on estimations. As the 

source of information shifts from systems to PM tools, the estimated information can be improved with 
current information, and the quality of the information increases simultaneously.  

 

In the last phase of the UID framework, the presentation of the outcome has to be defined regarding 

the evaluation criteria. The evaluation criteria can be used directly in PPM tools such as bubble 
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diagrams and checklists, but the target group has to define its preference. Further specification of the 

presentation of the outcome (e.g. axes in a bubble diagram or limits in a checklist) is done in later steps 

but this is not tied to the UID framework and can be executed in a PPM program like Flightmap. A more 

elaborate explanation of the framework is described in the next paragraph.  

 

6.1.4 The UID-framework 

Since now the fundamentals behind the UID-framework have been described, the framework itself can 

be explained in more detail. The following paragraph laid the basis of the implementation into the 

Flightmap software as illustrated in 6.1.5. As the framework should be implemented into a software 

program, the explanation below also is written as it would be applied there. The framework is depicted 

in Figure 6.1.4 once more without design propositions. 

 

 
Figure 6.1.4: the UID-framework 

 

In the first step, the PM tools that are currently used by the target group should be identified. The 

commonly used PM tools from Appendix K are proposed as options such that they can verify their use 

or not. The PDVSM lean tool has been left out of this list, as from the empirical research resulted that 

none of the cases used –or heard about it. Users have the option to add PM tools that are not included 

in the list, but then the guiding process for further categorization is minimal and up to the user. Now 

the user should categorize the generated outcomes of used PM tools into parent categories and 

thereafter into more specific subdivisions. Herefore, also Appendix K should be used, but now as a basis 

for this process as it is the translation of Table 3.3.2 into evaluation criteria and inputs thereof. 

Recommended parent categories according to the results of this research are given (i.e. activity, project, 

progress, non-useful, direct evaluation criteria), in agreement the user only has to verify. In 

disagreement, the user has the option to modify and/or change the parent category. Subsequently, the 

recommended evaluation criteria and inputs thereof per PM tool are also stated in Appendix K. Again, 

only verification is needed, but when disagreed, modifications and/or additions are possible. Some 

evaluation criteria are subjective ratings such as the level of innovativeness and product uniqueness. 

These have not been identified as the determination process thereof is company dependent. 

 

Now the activity-specific information should be aggregated into project information as discussed in the 

last sub-chapter. Then, for the third step of the UID-framework, the wanted financial-based evaluation 

criteria should be chosen. The information from step two should be used as much as possible in the 

formulas of the criteria, but sometimes additional information is needed (e.g. discount rate). The 
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financial, product, -and market-based evaluation criteria are then being collected into an overview. So 

at this point in time, the user already knows which evaluation criteria result from the use of the current 

PM tools. Preferably all evaluation criteria are obtained through the use of PM tools but this is not 

always possible. The fourth step in the framework is then to select which evaluation criteria still should 

be obtained according to the strategic objectives. The ones that remain and did not already result from 

the framework can be obtained in two ways. Or, they can be generated through the use of a PM tool 

that the target group is not using at the moment, or they have to be obtained elsewhere than PM tools. 

If the evaluation criteria possibly can be obtained from a PM tool, the organization should consider 

using it. With the second option, there are again two directions, i.e. systems and research. Then the 

organization should consider obtaining it from one of these, as discussed in the last sub-chapter.  

 

In the last step of the framework, the deltas can be calculated on the items that are indicated throughout 

the process. Then, these deltas can be compared between projects, and discussions can be started about 

the future of them. Finally, what makes the link more direct between PM and PPM, is the use of the 

generated outcomes in PPM tools. Therefore, to connect it all, should the user define which PPM tools 

he would like to use to support the PPM managers in the decision-making process. The Useful 

Information Determination process now has been executed, meaning that the transit of useful 

information from PM tools to PPM has been concretized and made more direct.  

 

6.1.5 Implementation of the solution in Flightmap 

Now that the build-up of the framework has been explained and its application as well, the 

implementation in Flightmap can be shown. Next to the solution in general, this implementation is one 

of the main deliverables of the research. The process described above has been used to create the 

screenshots in Figure 6.1.5, which depicts the 6-steps process in a software environment. In Figure 

6.1.5a the online environment of Flightmap has been included as an illustration, while the rest of the 

implementation is shown in Figure 6.1.5b without online illustration. Worth mentioning is that at step 

six an example of the linked evaluation criteria values of a project are shown such that the deltas can 

be calculated, but this should be done for the whole unit of analysis of the user if possible. Furthermore, 

after step six, further analysis of the information is possible in the existing services of Flightmap.   

Figure 6.1.5a: The first screenshot of the implementation in Flightmap 
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Figure 6.1.5b: Possible implementation of the final solution into the Flightmap software 

 

6.1.5.1 Validation of screenshots at Bicore 

To check whether the solution is implementable as shown in Figure 6.1.5, two employees of Bicore’s 

technical staff have been interviewed: the tech lead and the back-end developer. To start with, the 

solution can be sliced into smaller pieces such that one PM tool is chosen, one parent category, one 

evaluation criteria, and one PPM tool that is linked to that. This makes it implementable, as then 

multiplications and additions of that one line are possible, which ensures the build-up of the framework 

and the linkages between the steps in a structured manner. The starting point can be designed through 

developing generic models that extract the information from PM systems and thus the inputs of the 

solution are captured. Accordingly, algorithms can then be used to extract the evaluation criteria from 

the generated information since there is a recipe needed to obtain these specific values. This lays the 

foundation of the implementation, and the subsequent steps are not seen as difficulties while 

integrating. Although the implementation requires a lot of work, it is realizable and definitely can be 

used to create a product that adds value to clients.  

 

The level of abstraction of the screenshots is quite high and therefore it still needs to be concretized to 

make it fully implementable, but it already indicates a couple of benefits. Dependent per client, they 

upload excel sheets with their actuals every week/month/quarter. Besides the fact that this supports 

the time/effort the solution saves through making the link between PM and PPM more direct, the 

information from the excel sheet is transformed into items in the Flightmap software. Now, one does 

not know where the information comes from, but when using the UID-framework, one visualizes the 

obtaining process and therefore shows the origin of the information either. Further, sometimes more 

people want to be involved concerning portfolio processes in Flightmap, as often only the user that 

does the analysis understands what has been done. With the presented solution, people can be guided 

through these processes, and by doing that, more employees from the organization can get involved.     

   

6.2 Validation of solution 
The goal of solving the problem of Bicore’s clients has been aimed at developing the UID framework, 

which in turn is based on the design propositions and aims to meet the design requirements. To verify 

if the solution from above also serves this goal and whether the design requirements are met, additional 

interviews are held with respondents from organizations that also helped with the empirical research. 

In these interviews the UID framework was discussed, the illustrative implementation in Flightmap (i.e. 

sub-chapter 6.1.5), and how it should be implemented into their organization. After each interview, the 

feedback was processed into both the framework and the Flightmap implementation, where after the 
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framework was validated again. The next paragraphs describe the iterations and after the 4th interview, 

the validation process was ended.  

 

6.2.1 Validation one 

The first validation is performed with a respondent that also was interviewed during the empirical 

research. The interviewee understood the framework and was able to explain how it could be applied 

to their organization. The possible implementation into the Flightmap software was received positively, 

understandable, and applicable. Furthermore, the determination of useful information through the use 

of the framework is confirmed by the respondent, and thus this functional requirement is met. Although 

the business unit this interviewee is operating in, already is subtracting several evaluation criteria from 

PM tools, the structured determination process of the framework can help in identifying new 

possibilities regarding the generated information. In addition, the processes the unit already has in 

place are quite disordered so the presented framework would save time/effort. Now mainly a top-down 

approach is followed, while the framework follows a bottom-up manner and thus utilizes a different 

way of thinking. Also, the respondent mentioned a different way of using a certain PM tool, which 

supports the adaptability of the framework to the organizations’ wishes and methods.  

 

Next to the supports and confirmation, the interviewee also mentioned a possibility for improvement. 

Namely, the framework is standardized and includes concepts and terms that might differ in each 

organization, but mean the same. Therefore, it might be useful to add an info pop-up when you hover 

over a certain term/concept. By doing this, misconceptions are made less easy, and the guiding process 

when using the framework will improve. Before the next validation was executed, the improvement was 

implemented into the screenshots that are used during the sessions, and it is added as a 

recommendation in the next chapter. The modification is already visible in section 6.1.5 but was not 

shown during this first validation.  

     

6.2.2 Validation two 

The second validation was also performed with a respondent that already was interviewed during the 

empirical research. The interviewee understood the framework and was able to explain how it could be 

applied to their organization. Coupled to this, are that the screenshots in the Flightmap software were 

received positively, understandable, and applicable, and the framework does what it intends to do. The 

respondent mentioned the time/effort that can be saved through using this framework, and that the 

link between PM and PPM is more direct, which supports the managers in the decision-making process. 

During this interview also a different way of using a PM tool was mentioned, which supports the fact 

that the UID-framework needs to be customizable for each organization, and that it cannot be generally 

served on a silver platter. 

 

Besides the positive acknowledgments concerning the framework, also a point of discussion was 

mentioned by the second interviewee. Namely, some values of evaluation criteria can be obtained 

through the use of several different PM tools (e.g. time-to-market from a Gantt chart, baseline plan, and 

critical path analysis), but which of them is the leading one, or if the average should be calculated from 

the results, is not clear. Although some tools are interdependent and thus the generated information 
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probably will be similar, others have different inputs and processes and thus their generated 

information might differ as well. The determination process of which information is preferred from 

which tools when there are several options, is an opportunity for future research as this study did not 

focus on that aspect. 

  

6.2.3 Validation three 

The third validation was also performed with an earlier interviewed respondent, but the organization 

where he works for is not a client of Bicore, which created the possibility to test the framework with a 

firm that does not use the Flightmap software to execute PPM. The interviewee understood the 

framework and was able to explain how it could be applied to their organization. In addition, the 

Flightmap implementation was received positively, and although they do not use the program, the 

added value and advantages of the UID-framework were confirmed. The respondent mentioned the 

effort/time that can be saved through using this solution but also denotes the support it can have for 

decision-makers to substantiate their decisions. A clear path can be followed, which is re-executable 

and structured, where certain information can be extracted from PM tools to evaluate projects with, 

such that the goals of the portfolio can be met.    

 

One interesting finding, that was also mentioned by the first respondent, was the different approach 

regarding collecting information for decision-making that this framework utilizes, compared to how 

organizations collect it now. The contrast in thinking that this framework brought to light, was that 

normally the company looked at which information the PPM manager wants to evaluate projects with 

and then this was searched for in the organization, while this framework looks at what you have and 

generate, and subsequently what you can do with it. This has been added to the practical 

recommendation section as it contributes to a different perspective on how organizations can obtain 

information for the support of decisions. In addition, it supports the argument that the framework saves 

time/effort as now one does not have to search back into the organization for the needed information 

at the PM tools section, as one already knows what useful information is being generated by their 

usage. 

 

6.2.4 Validation four 

The fourth validation of the solution has been performed with one of the most loyal clients of Bicore as 

they were one of the first to use the PPM software. The respondent was also interviewed during the 

empirical research and understood the implementation of the framework into the Flightmap software 

clearly. Since the organization is already a customer of Bicore for such a long time, they possibly might 

have walked the path of the framework through the years in slow-motion in an unstructured and slowly 

constructive manner. Now the company knows which evaluation criteria are needed and where to get 

them from, but this has been a long development process, specified to their business. As a result, the 

respondent acknowledges the structure the framework provides, the increase of information quality it 

can provide, and the time/effort that it can save. The interviewee concludes, big hierarchical 

organizations that are stuck in their way of reporting can be triggered by using the framework to gain 

new insights regarding already existing information, and for new customers, it adds value regarding 

what should be used to perform PPM effectively and efficiently. This has been added together with the 
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contribution of 6.2.3 to the practical recommendation section as it describes the practical benefits when 

the framework is utilized.    

   

6.2.5 Design requirements 

During the validating interviews, there has been asked whether the design requirements from Table 

5.2 are met through the UID-framework. All the respondents confirmed that the framework does where 

it is meant for, that it is applicable regardless of which PM method is being followed, and that it saves 

time/effort from the user. About the fourth functional requirement, there can be concluded that the 

uniformity of sources increases when newly generated useful information is being determined. When 

an organization already has such a process in place, it mainly provides structure, clustering, and a 

retraceable path, but the source remains the same. The other requirements have been taken into 

account during the design process and are verified by an expert within Bicore.   

 

6.3 Conclusion 
In this chapter, the development of the final solution has been explained, which is based on the 

condensed set of design propositions. As a result, the UID-framework from Figure 6.1 has been created 

and its implementation into the Flightmap software has been illustrated in screenshots in sub-chapter 

6.1.5. How this framework should be implemented by following the six steps, is translated into 

recommendations per step such that each organization can do this but still has the freedom to fine-

tune it according to their specific requirements. In sub-chapter 7.2, these recommendations are 

collected into a table such that a clear overview is made. The improvement that was discovered during 

the validation sessions also has been included as a recommendation into Table 7.2. Consequently, the 

necessary modification shown in the screenshots in 6.1.5 was made before validation two, and the 

additions for future research and practical recommendations have been incorporated in the next 

chapter either. Furthermore, the results from the interviews were positive as the framework fulfills the 

requirements of the users and it serves the goal it is designed for. 
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7. Conclusion 
In this concluding chapter of the research, the research question is answered, the final solution is 

presented and described, the implications are discussed, and the suggestions for future research and 

the limitations of this research are denoted.  

 

7.1 Answer to the research question 
PM tools are being applied by all the clients of Bicore and PPM is performed simultaneously. Together, 

they form the core of this research as they represent the main topics, and the solution is aimed to help 

these clients regarding the link between them. Throughout the research, there has been tried to make 

this link more direct and to optimize and improve the information-flow process from PM to PPM. The 

aim of using this technique was to answer the following research question:  

 

“How can organizations determine which information generated by NPD team’s use of project 
management tools is useful for improving the portfolio management effectiveness?” 
 
Although organizations perform PPM in their own way and different PM methods are being followed, 

there are common denominators that can help companies in determining which information generated 

by NPD team’s use of PM tools is useful to improve the PPM effectiveness. These results are obtained 

through building models and deriving propositions from the systematic literature review and empirical 

research. Combined into a framework, it is ensured that the research question is answered and that it 

is applicable for each organization regardless of being a Flightmap customer. The key components of 

this framework answer the research question in threefold.  

 

First, the framework explains what can “improve the portfolio management effectiveness”, which is the 

optimization of information exchange between PM and PPM such that more accurate, easier decisions 

within and between projects are made. Part of this decision-making process is the evaluation of projects 

regarding evaluation criteria. Evaluation criteria are used in PPM to support portfolio managers in 

making decisions regarding projects and their future. These criteria are often used in PPM tools such 

as checklists, scoring models, and visual models to prioritize projects, allocate resources, and start and 

help with discussions about the continuation of projects. So when these evaluation criteria and inputs 

thereof are obtained through the use of PM tools, they make the link between PM and PPM more direct 

and help to improve the PPM effectiveness.  

 

Second, the framework explains which “information that is generated is considered as useful”. In the 

literature review, the thorough analysis regarding each PM tool has been executed (Appendix B) and 

therefrom resulted that risks, scope, costs, benefits, time, and direct evaluation criteria are generated 

through the use of PM tools and useful for PPM. These items and inputs thereof, are used to represent 

evaluation criteria, which has turned out to be the common denominator of what is needed in PPM 

tools (Appendix E). Meanwhile, from the empirical research resulted that indeed the aforementioned 

items are generated through the use of PM tools and useful for PPM. On which of these items is 

emphasized, should be determined by the strategy, client needs, and previous experiences. 
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Consequently, this information is used in PPM tools as evaluation criteria to help PPM managers with 

decision-making and the support thereof.   

 

Third, the framework explains the “How can organizations determine” part through categorization. 

Organizations should categorize the generated outcomes of used PM tools into parent categories and 

thereafter into more specific subdivisions (step two in UID-framework). According to the literature 

review, the useful parent categories are activity, project, progress, and direct evaluation criteria. 

Subsequently, when the generated output can be classified as a product, financial, -or market-based 

evaluation criterion or inputs thereof, it is considered useful.  

 

The process of the framework, which starts with identifying the currently used PM tools and ends with 

helping in decision-making within and between projects, is translated into six steps. This framework, 

which requires input and verifications from the user, is explained in the next paragraph. 

Recommendations per action are given such that each organization can implement the framework. The 

realization and implementation of the solution into the Flightmap software can be found in section 

6.1.5. 

 

7.2 Final solution 
The six-steps framework is developed to generate an answer to the research question and can be used 

by companies to implement a useful information determination process regarding PM tools and PPM. 

The fundamentals underlying this framework, are Appendix B that has been used to analyze the 

generated outcomes when PM tools are used, and Appendix E for analyzing the information that is 

needed for PPM tools. By means of evaluation criteria, the link has been established between the two 

management types. The framework is depicted in Figure 7.2.  

 

 
Figure 7.2: UID-framework, EC = evaluation criteria 

 

The framework that has been developed consists out of three stages and six steps accordingly. How 

these steps should be implemented into a software program such that it can be specified to an 

organization, is translated into recommendations per action in Table 7.2. The improvements that 

resulted from the validation sessions are also included in this table as recommendations. Together with 

Figure 7.2, the Flightmap implementation from chapter 6 was made, which was received positively by 

the interviewees of the validations. Therefore, implementation of the UID-framework and its 

corresponding recommendations in any other software program is possible, as there is enough 
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customization space for modifications and different usages of PM tools and evaluation criteria are 

possible.  

 

All in all, the research was initiated to help the clients of Bicore to link PM –and PPM tools. This has 

been done through developing a framework that helps organizations in determining and defining what 

that link is, and how it can be used to make decisions. As the clients of Bicore already use Flightmap, 

the proposed framework only has to be implemented once. Then an extra feature is added to the 

software, which extends the PPM decision support tool.  

 
Table 7.2: Recommendations on implementing UID-framework 

 Step 1-6 Recommendations 

1 
Select the PM 

tools 

Make a selection of which PM tools are being used by the unit of analysis. Start with the 

list of commonly used PM tools from Appendix K. 

Add currently using PM tools that are not on the list.  

2 

Define the 

generated 

outcomes 

Use Appendix K as a starting point, and verify if the generated outcomes are assigned to 

the right useful parent categories according to your usage of each PM tool. Modify when 

not agreed with the table. 

Assign the generated outcomes of the newly added PM tools to a useful parent category. 

This can be activity, project, progress, direct evaluation criteria, or non-useful. 

Use Appendix K as a starting point, and verify if the generated outcomes are assigned to 

the right evaluation criteria or inputs thereof, according to your usage of each PM tool. 

Modify or add, when not agreed with the table. 

Compare the descriptions of the evaluation criteria from Appendix D with the ones from 

your organization, such that misconceptions are made less easy, and the guiding process 

when using the framework will improve. 

Assign the generated outcomes of the newly added PM tools to an evaluation criterion or 

an input thereof. Use Appendix D, which includes commonly used evaluation criteria, as a 

starting point. 

Aggregate the activity information on the items that are indicated.  

Collect the product –and market-based, and direct evaluation criteria into an output list. 

3 

Select the 

financial-based 

evaluation 

criteria 

Make a selection out of the financial-based evaluation criteria from Appendix D that are 

preferred to obtain. 

Calculate the financial-based criteria as much as possible with information that is generated 

in the previous step. Additional information that is necessary to complete the formulas 

should be filled in.   

Collect the calculated financial-based evaluation criteria into the same output list as the 

product –and market-based, and direct evaluation criteria.  

4 

Define strategic 

objectives 

regarding 

evaluation 

criteria 

Show the output list with the evaluation criteria that are generated through the use of the 

current PM tools, next to the remaining not yet obtained evaluation criteria.  

Select which remaining evaluation criteria that are not generated through the use of the 

current PM tools, are needed according to strategy. 

5 
Complete the 

list of 

Check with the use of Appendix K if the remaining but wanted evaluation criteria can be 

subtracted from certain PM tools. If yes, consider using it. 
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evaluation 

criteria 

When the evaluation criteria cannot be obtained from a PM tool and it is from the market-

based category, obtain it through research. 

When the evaluation criteria cannot be obtained from a PM tool and it is from the product-

based category, obtain it from the systems that are often filled with historical data and 

experience records.  

6 

Interpret the 

deltas, and 

connect the 

PPM tools  

Check whether the resulting evaluation criteria already have been estimated in the business 

case. If yes, deltas can be calculated that represent the deviations from the actuals 

compared to the estimations.  

Define to which PPM tools the evaluation criteria should be connected. 

 

7.3 Implications of the research 
Both PM and PPM have been fairly investigated in the literature, but theory regarding the link of both 

was quite lacking. This research mainly focused on the missing link and together with the developed 

framework, contributions to both theory and practice have been generated. Accordingly, in the 

upcoming sub-chapters, the theoretical implications and practical recommendations are discussed. 

 

7.3.1 Theoretical implications 

The first contribution to literature is regarding the categorization of the generated outcomes of PM 

tools when they are used. The studies of Besner & Hobbs (2006, 2008a), Fernandes et al. (2013), and 

Tereso et al. (2018) already developed a theory about which PM tools are commonly used. The results 

of this research complement these studies, and it adds the categorization of the generated outputs of 

PM tools to it. The categorization of the output of the selected PM tools can be found in Table 3.3.2, 

the translation of this table into evaluation criteria in Appendix K, but the thorough analysis of the total 

information flow per tool can be found in Appendix B. This categorization can be applied to any PM 

tool in order to find out whether its generated output needs to be processed to become useful, is directly 

useful, or if it is non-useful for PPM. Coupled to this, is the subsequent aggregation process of the 

activity-specific information and the calculation process of the financial-based criteria such that this 

information eventually can be used in PPM as well. Therefore this theory fulfills a gap concerning the 

link between PM and PPM as the useful generated outcomes from PM can be used in PPM.   

 

The second theoretical implication that adds to the literature is what is seen as useful information for 

PPM and generated through the use of PM tools. Meaning, the overlap from the thorough analysis of 

the generated output of PM tools when being used (Appendix B), and what is needed in PPM to improve 

the effectiveness (Appendix E) namely, evaluation criteria and inputs thereof. These can be extracted 

from PM tools, and then used in PPM tools, which makes the link more direct, more stable, and thus 

makes the decisions based on more reliable information. This complements and adds to the theory of 

Cooper et al. (2000) that the use of PPM tools is the right step in achieving effective PPM. Therefore 

this theory fulfills a gap concerning the link between PM and PPM as the evaluation criteria are acting 

as the information transit system between the two.  

 

The third contribution of this research theoretically wise mainly complements and adds to the studies 

of Hart et al. (2003), Schmidt et al. (2009), Henttonen et al. (2015), and Meskendahl (2010) as a 
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complete overview of applicable evaluation criteria is compiled through combining a multitude of 

sources from literature (Appendix D). Therefore the list of commonly used evaluation criteria adds to 

the understanding of what information acts as part of the information transit system between PM and 

PPM. 

 

7.3.2 Practical recommendations 

Next to the aforementioned theoretical implications, also practical recommendations resulted from the 

current research. PPM managers and project teams from organizations should use the UID-framework 

to determine which information generated by the use of PM tools is useful for improving the PPM 

effectiveness. With the use of the UID-framework, the source of the determined information is secured, 

and the supply of information is more direct. This contributes to the theory of Cooper et al. (2000) that 

when decisions are based on more reliable and more complete information, they are less questionable 

and easier to make. The UID-framework supports organizations in providing this kind of information 

to the portfolio-level for the decision-making process. A little more specific, from the validation sessions 

resulted that big hierarchical organizations benefit from utilizing the framework in terms of getting 

triggered about new insights regarding already existing information. For new customers, it adds value 

regarding what should be used to perform PPM effectively and efficiently. Furthermore, utilizing the 

framework contributes to a new way of obtaining information for the support of decisions, as 

consequently an organization looks at what they use and have, and what they can do with it instead of 

first looking at what is needed, and then starting to search for it. 

 

Second, the evaluation criteria that are used in PPM for decision-making and that start discussions 

about the future of projects, should preferably be obtained from PM tools as much as possible. Namely, 

the source of evaluation criteria can be divided into two streams, estimated and current information. 

Estimated information is mainly used in business cases after the initiation of the project and it is often 

based on historical data and experience records, so the quality of this info is relatively low. Meanwhile, 

the current information is generated through the use of PM tools and thus up-to-date according to the 

newest info available. This means that its quality is higher compared to the estimated information and 

therefore preferred. Third, there is recommended to make a comparison between current and estimated 

information of each project, such that deltas can be calculated that represent the deviations between 

the two. The higher the delta, the more the information changed, and although this can be either 

positive or negative, it triggers the start of interesting discussions regarding certain factors, subjects, 

and projects.  

 

Finally, next to the general solution consisting of the UID-framework with its corresponding 

recommendations and appendices, it can be implemented into the Flightmap software (i.e. section 6.1.5) 

such that a newer version of Bicore’s web-based service includes this tool for its clients. This would 

mean that Bicore can serve its customers better and that a function is added that helps them in 

extinguishing themselves from competitors, and therefore the software becomes more attractive for 

prospective leads. For the clients of Bicore, a white paper has been written that describes the 

functioning of the solution and how it can contribute to the organizations’ PPM practices. While the 

implementation into PPM software takes some time and thus its benefits are expressed over the long-
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term, the white paper can be handed out to clients right away and therefore add value in the short-

term. 

 

7.4 Limitations & Future research 
As no study is completely flawless or inclusive of all possible aspects, the limitations that influenced 

the interpretation of the findings from this research are presented, as well as suggestions for future 

research.  

 

First, with the UID-framework there is tried to make a generic solution for every company such that it 

is a finished but also immediately applicable tool. Meanwhile, the UID-framework is not a tool that only 

has to be filled in and then automatically the useful information comes out of it. Hence, some input and 

verification from the user are needed as the selection and determination of PM tools and evaluation 

criteria can differ between organizations, business lines, or units. A reason for this is the multiple 

interpretations and ways of use of PM tools, but also because of the focus of this research on only the 

commonly used PM tools and evaluation criteria. All in all, a framework resulted together with 

recommendations on how to implement it, but it still has room left for organizations to fine-tune and 

specify the process. An opportunity for future research would be to implement the solution into a big 

organization and validate quantitatively whether the results agree with this research. Then statistically 

wise, more can be said about the effects of the solution regarding saving time/effort and making the 

link between PM and PPM more direct. Quantitative research can validate the strength of the 

relationships and whether there are missing links, parts, or other explaining factors.  

 

Second, the results of the interviews from the empirical research were not always as complete as aimed 

for. In general, there has been aimed to interview two persons per organization but only 57% of the 

cases could provide a second respondent. Because of this, biases within the findings could exist and 

answers could not be verified. One person from PM and one from PPM was asked for, but when only 

one person per case was available he clearly stated to have extensive knowledge about both topics. 

Furthermore, at Case B the interviewee did not have the time to answer the questions regarding PM, 

and at Case A not all information was obtained regarding their use of evaluation criteria. From Case C 

only the research part of the organization has been questioned, which influenced their answers 

proportionally because some of the NPD activities were not carried out by them, but by the development 

part of the company. Unfortunately, the development unit was not able to participate in this research. 

On the other hand, Case C was the organization that provided documentation to support their answers, 

which brought the ability to compare the interview data with their document.   

 

Third, the research focused only on the domain of NPD and innovation, which narrowed the scope but 

also excluded the applicability of the solution in other domains. Other sorts of portfolios then go paired 

with other industries, and possibly also other evaluation criteria are used. For example, a human 

resource portfolio is evaluated on different aspects than an NPD portfolio and also different PM tools 

are being used. This possibly requires a different view on the useful information determination 

framework but also on PPM. Therefore, this might be an opportunity for future research such that there 

can be investigated whether the structure of this framework is equally applicable in other domains.  
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Fourth, the COVID-19 crisis during the execution of this research influenced the study in several 

aspects. One limitation that might be caused by the crisis, is the inability to provide triangulation of the 

data by means of combining three sources with the multiple case study. Only one case was ready to 

share documents that backed up their answers. The other cases did not want to do this due to 

confidentiality reasons. A possible reason for this is that all the interviews were forced to be held online 

and virtually. When these interviews were being held in person, respondents might have shared such 

records easier as they were within reach of the items, and then thus the threshold would have been 

lower.  

 

During the validation sessions, a suggestion for future research was found. Sometimes, scores of the 

same evaluation criteria can be obtained from different PM tools, but their values differ accordingly. 

Then the question arises which of them is the most accurate, or if they should be aggregated and 

averaged. The determination process of which score of information is preferred from which tools when 

there are several options, should be researched in the future as this was out of scope for this study.  

 

Finally, according to literature, agile and lean approaches are being applied to PM to a large extent 

(Sońta-Drączkowska & Mrożewski, 2019). Consequently, these approaches have been included in this 

study, but from the empirical research resulted that the companies stay true to the more traditional PM 

tools. Agile tools are being applied in software regularly, but its application in the hardware-sections of 

the included organizations is still scarce. A possible reason for this is that mainly large organizations 

have been interviewed and such relatively new approaches are not easily implementable in hierarchical 

organizations. An opportunity for future research would be to investigate the link between agile/lean 

and PPM at smaller organizations that already have these approaches in place. The link between the 

tools of both can then be examined more thoroughly, and its results can extend this study and the 

framework.    
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Appendices 

Appendix A: Descriptions per included PM tool  
 

Tools Description 

Earned value 1, 2  Earned value measures whether the work performed on a project has been 

performed consistently with customer requirements as well as product 

specifications. 

Earned Value = sum of the planned value of completed work  

Planned value = The authorized budget assigned to scheduled work 

House of quality 3 A matrix that converts customer preferences into engineering specifications. 

Task list 4 A project consists of a collection of tasks. The first step in planning a project is to 

list the tasks that make up the project. For most development projects, the team 

will not be able to list every task in great detail; too much uncertainty remains in 

the subsequent development activities; however, the team will be able to list its best 

estimate of the remaining tasks at a general level of detail. 

Design structure matrix 4  A useful tool for representing and analysing task dependencies. A matrix wherein 

each task is assigned to a row and a corresponding column. The rows and columns 

are named and ordered identically, task’s input dependencies are indicated by 

placing (X) marks in its row to indicate on which other tasks (columns) it depends. 

Product breakdown 

structure 1, 5 

It is a tool to break large projects down into sub-projects. Most products are made 

of components, which are composed of parts. Each part may be divided into 

subparts and so on until the elementary parts are reached. 

Critical chain  

schedule 6  

A CCS is a network diagram that strives for accomplishment of drastically faster 

and more reliable schedules. It uses several unique approaches. First, the CCS 

focuses on the critical chain, the longest path of dependent events that prevents 

the project from completing in a shorter time. Unlike the critical path, the critical 

chain never changes. Second, its activity durations are estimates with 50 percent 

probability. For this reason, they are significantly shorter than those used in other 

scheduling tools, which are often with 95 percent probability. Third, in contrast to 

the critical path, the critical chain is defined by the resource dependencies.  Fourth, 

buffers are built to protect the critical chain during the course of project 

implementation. 

PERT 6, 7 (Program Evaluation and Review Technique): An event-oriented network analysis 

technique used to estimate project duration and cost when there is a high degree 

of uncertainty in estimates of duration times and costs for individual activities. 

TE = (a + 4m + b)/6 
a = optimistic time/cost estimate 

b = pessimistic time/cost estimate 

m = most likely time/cost estimate 

Gantt chart 4, 6 The Gantt chart is a scheduling tool that shows when the project and each activity 

within the project start and end against a horizontal time scale. Horizontal bars 

represent the start and end of each task along the time line. The filled-in portion of 

each bar represents the fraction of the task that is complete. The vertical line shows 

the current date.  
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Product backlog 6, 8 The product backlog is a prioritized listing of all items that may be developed at 

some point in the future. These items represent the customers’ requirements. The 

Product Owner is responsible for the contents, prioritization, and availability of the 

Product Backlog. The Product Backlog is dynamic; management constantly changes 

it to identify what the product needs to be appropriate, competitive, and useful. 

Sprint backlog 6 A sprint backlog contains specific tasks that will be performed during a sprint in 

addition to the customer-centric features, from the product backlog, that are 

associated with those tasks. Items on the sprint backlog do not need to be 

prioritized because they have been committed to for a particular sprint release. 

Task board 6, 9 Gives a visual representation of the work being done and the progress made 

towards completing those tasks using sprint details. It is used to organize tasks into 

categories based upon their stage of completion, for example: “User story”, 

“Tasks to Do”, “Tasks in Progress”, and “Tasks completed”. 

Sprint burndown  

chart 6  

A sprint burn down chart generally displays the total quantity of work or tasks 

needing to be completed versus the time allotted to complete a sprint. 

PDVSM 10 By mapping the value stream, you can visualize the entire process, which then 

supports fundamental process reinvention that requires you go forward to the most 

critical step—developing a future state value stream map. The current state is the 

foundation. The future state is the vision of where you want to go. 

Scope statement 6 The scope statement is a written narrative of the goals, work, and outcomes of a 

project. It defines the project and becomes the basis for making decisions and 

decision trade-offs during project planning and execution. A good scope statement 

is necessary to guide a project to successful completion. 

Requirements  

analysis 11  

Requirements are validated and analysed to clarify their meaning, to elaborate 

upon – and to develop – detailed technical specifications, and to plan the tasks 

necessary to meet requirements. During termination the deliverables are analysed 

to determine if the requirements have been met. 

Lessons learned/post-

mortem 1, 7 

This is a tool to figure out what went wrong and what went right in the past project 

or phase, and what the impacts were. This is done with the new product team and 

can be specified to certain aspects of the project such as, risks, or communication. 

If this is done during the project, teams can directly apply their lessons learned.  

Progress report 6, 12 The progress report allows the exposure of the main problems that the sponsor 

should be aware of. In addition, it gives information to the stakeholders of the area 

that need action and the problems they must solve. Progress reports are documents 

that should evidence work progress and deviations from the planned timeline, 

scope, and cost.  

Kick-off meeting 13 The Project Kick-Off Meeting is the formal announcement to the organization that 

this project has been planned and approved for execution. This meeting happens 

only once on each project — at the beginning of the project, after the project plan 

and project itself have been approved but before any work has been done. It is not 

only a get-acquainted meeting for the team members, but it’s also your opportunity 

to get the project off to a good start. 

Change request 2 A formal proposal to modify any document, deliverable, or baseline.  

Milestone planning 6 This scheduling tool shows milestones against a time scale in order to signify key 

project events and to draw stakeholder attention to them. A milestone is defined as 

a point in time or event whose importance lies in it being the climax point for many 

converging activities. 



84 

 

Work breakdown 

structure 1, 2 

A hierarchical decomposition of the total scope of work to be carried out by the 

project team to accomplish the project objectives and create the required 

deliverables. At the top is the product or output of the project, and everything below 

it builds “up” to the product. The product at the top represents the final product 

or service outcome of the project, performing to specification and accepted by the 

sponsor, client, and/or user. 

Statement of work 1 The statement of work is a narrative description of products or services to be 

supplied by the project. For internal projects, the project initiator or sponsor 

provides the statement of work, based on business needs, product, or service 

requirements. For external projects, the statement of work can be received from 

the customer as part of a bid document, (e.g., a request for proposal, request for 

information, or request for bid) or as part of a contract. 

Activity list 2 A documented tabulation of schedule activities that shows the activity description, 

activity identifier, and a sufficiently detailed scope of work description so project 

team members understand what work is to be performed. 

Baseline plan 1, 7 The term baseline is a basic project management concept discussed in most project 

management texts: it is the committed scope, schedule, budget, risk, and so on 

against which the project team will monitor its actual performance. The baseline is 

the point of departure for monitoring and tracking the process. 

Client acceptance  

form 13  

A form that includes set criteria and requirements by the client about what the 

project has to fulfil before the project can go to the project closing phase.  

Project charter 1, 6 The project charter is a tool that formally authorizes a project and serves as the 

contract between the project manager and the organization. The project charter 

provides the project manager with the authority to apply organizational resources 

to project activities. 

Responsibility 

assignment matrix 2 

A responsibility assignment matrix (RAM) is a grid that shows the project resources 

assigned to each work package. It is used to illustrate the connections between 

work packages or  activities and project team members. 
Communication plan 14 A plan on how you will communicate effectively as your project matures. 

Predetermination of how stakeholders should interact to achieve maximum 

efficiency as they move through the project life cycle. 

Customer satisfaction 

surveys 1 

Surveys to check whether customer requirements are met and to receive the voice 

of the customer. 

Progress meetings 6 Periodic progress meetings instill the discipline and regularity in reviewing strides 

that are being made on the execution of a project. They should be called on a 

regular basis—once a month for a long project or once a week for a short project, 

for example. The baseline plan is being compared with the actual performance. 

Project issue log 13 The Issues Log is a dynamic document that contains all of the problems that have 

arisen during the course of the project and have not yet been resolved. The 

resolution of these problems is important to the successful continuation of the 

project. 

Critical path analysis 6 The critical path method is a network diagram technique for analyzing, planning, 

and scheduling projects. It provides a means of representing project activities as 

nodes or arrows, determining which of them are “critical” in their impact on 

project completion time, and scheduling them in order to meet a target date at a 

minimum cost. 
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Cost-benefit analysis 2 A financial analysis tool used to determine the benefits provided by a project 

against its costs. 

Probability-impact matrix 

(risk analysis) 6 

It is a tool to assess whether the severity of impact and the probability of 

occurrence is high, medium, or low for each of the risks identified. The matrix is 

simply a 5 × 5 (sometimes 4 × 4) matrix, with risk probability represented along 

one axis (in this case the vertical axis) and risk impact along the other axis. For 

each of the cells representing the probability that a risk event will occur, the 

probability levels (or scale) must be represented. In like manner, the impact that a 

risk event may have on one or more of the project objectives must be represented 

in each of the risk impact cells. 

Description by: 1 Barkley (2008), 2 PMI (2013), 3 Pons (2008), 4  Ulrich, Eppinger, Yang (2019), 5 Griffin & 

Somermeyer (2007), 6 Ledwith & O’Callaghan (2002), 7 Martinelli & Milosevic, 8 Schwaber (2004), 9 Cooper & 

Sommer (2016), 10 Morgan & Liker (2006), 11 Besner & Hobbs (2006), 12 Costa et al. (2017), 13 Wysocki (2011), 14 

Heagney (2016)  
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Information input Tools Information output when being used 

- Quality specifications 

- Customer needs 

- Budget costs 

Earned Value 1 How much work that has been accomplished at any given time in the project has earned its value 

(meets the dual test of quality, customer satisfaction, and conformance to specification) 

- Customer needs (“Whats”) 

- Performance measures 

“House of quality” for QFD 5 - Design conflicts 

- Customer needs ranked on importance 

- Prioritized performance measures, a higher score indicates that this would be a more 

advantageous measure to work on than one with a lower score. 

- Tasks of the project 

- Duration (estimate) 

- Predecessor (links or dependencies) 

- Resources 

Task list 1 Overview what has to be done, with which resources and how long it probably is going to take. 

Also the links and dependencies are shown. The list works most of the time as input for other PM 

tools such as Gantt Chart and DSM 

- Tasks of the project (possibly adapted from task list) 

- Links and dependencies (possibly adapted from task 

list) 

Design structure matrix 4 - Sequential tasks 

- Coupled tasks 

- Parallel tasks 

- Product components Product Breakdown Structure 7 - Overview that represents the relationship between a product and its components.  

- Activities (can be adapted from WBS) 

 

Critical Chain (schedule) 7 - Project duration 

- The sequencing of activities 

- Slack times 

- Progress 

- When to make resources available 

- Buffers (project, feeding) 

- Critical chain (the sequence of dependent events that keeps the project from completing 

in a shorter time) 

- Optimistic time (or cost) estimate 

- Pessimistic time (or cost) estimate 

- Most likely time (or cost) estimate 

PERT 2, 7 - Expected time (or cost) of activity duration 

- Project activities (can be adapted from WBS) 

- Start and end of each task along timeline 

Gantt chart 7, 13 - Overview of timeline for project activities (project schedule) 

- Overlapping tasks 

- Customer wants and needs (requirements) 

 

Product backlog 7, 8  - A prioritized list of the requirements for the system or product being developed by the 

project including an estimate of the effort to complete the item 

- Items from the product backlog Sprint backlog 7, 9 A list of: Priority features 

- Product increments 
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- Task to be completed in the current sprint 

- Tasks to be completed in the current sprint assigned 

to employees 

Task board 7 (“Kanban 

board”) 

- Visualization of the work and progress of each team member working on the tasks over 

the duration of the sprint 

- Time period of sprint 

- Remaining work or tasks needing to be completed  

Sprint Burndown chart 7, 9 - Behind-schedule tasks 

- Accurate estimates of the overall progress 

- If team-members are under- or over-executing across the sprint 

- Which product or product family with its level of 

detail required 

- Start and end points 

- The value the company delivers to the customer in 

the process 

- Map framework from activity logs 

Product development Value 

stream mapping 10 

- Cause and effect relationships 

- Where to reduce waste and where it comes from 

- Overlapping concurrent product development activities and how to effectively manage 

this 

 

- Business purpose 

- Project goals 

- Project work statement (product statement for NPD 

projects) 

- Deliverables 

- Key milestones 

- Major constraints 

- Exclusions of the scope 

Scope statement 7 - Comprehensive vision of what encompasses a project 

- Overview of versatile dimensions of project assignment 

- Requirements (possibly adapted from stakeholder 

analysis and project charter) 

Requirements analysis 2, 11 - Clarified, elaborated, and developed technical specifications 

- What to do to meet requirements 

- If the requirements have been met 

- Experiences of the team 

- Documented information on the project cycle (WBS, 

Scope, Schedule, Risk Management plan, Project 

budget, etc.) 

Lessons learned/post-mortem 

1, 7 

- What went right that should be considered best practice and used during every project or 

phase 

- What went wrong and should be used as a leading indicator metric of project or phase 

problems 

- What should be done differently on the next project or phase 

- Project baseline (scope, cost, and schedule for 

example) 

- Actual state of the project (derived from work results, 

earned value analysis or schedule tools for example) 

Progress report 7 - The status of the project, reporting on the scope, cost, and time variance 

- Significant accomplishments 

- Identified issues 

- Predicting trends 

- Actions required to overcome issues, risks, and reverse negative trends.  

- First version of project schedule 

- Project plan 

- Tasks from critical path (CPA/CPM) 

Kick-off meeting 13 - Work packages 

- Team operating rules 

- Final project schedule and project plan 
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- Project definition statement 

- Change request identification information 

- Change request detail 

- Impact assessment 

- Alternative solutions 

- Recommendations and approval decision 

Change request 7, 13 - The impact of the change 

- Alternative ways to implement the change 

- Recommendations 

- If the change is rejected, approved, or deferred to a later date or event 

- Time scale 

- Milestone names 

- Time positions of milestones  

(Can be adapted from detailed schedule for achieving the 

milestones) 

Milestone planning 6, 7 (chart) - Pictorial model of the project planning  

- Visual overview of project progress 

- Project requirements 

- Project life cycle phases 

- Major deliverables/ 

Elements 

- Resources or costs of the project 

Work Breakdown Structure 1, 7 - Schematic overview of which tasks and activities need to be carried out in order to 

achieve the major deliverables and in the end the project goal 

- Small manageable outcomes 

- The cost or resources to complete the project work 

- Risks 

- Business need 

- Product scope description (requirements and 

characteristics of the product or service) 

- Strategic plan  

Statement of work 1, 2, 7 - Comprehensive vision of what encompasses a project 

- Overview of versatile dimensions of project assignment 

- Activities (most of the time adapted from WBS) Activity list 2 - Overview of which activities (effort needed) need to be carried out in terms of time and 

resources to complete the work packages and reach the end goal 

- Task list or Activity list or Scope statement or WBS 

(Scope baseline) 

- Gantt chart or Milestone chart (Schedule baseline) 

- Cost estimate for the project (Cost baseline) 

- Risk plan (Risk baseline) 

Baseline plan 13  - Visual representation of the different baselines (scope, schedule, cost, & risk)  

 

- Requirements 

- Criteria 

Client acceptance form 13 - If the project meets the clients requirements and criteria 

- Improvement opportunities 

- Features to be added 

- Functions to be modified 

- Statement of work 

- Business case 

- Enterprise environmental factors 

- Agreements 

Project Charter 1, 2  - Project purpose or justification 

- Measurable project objectives and related success criteria 

- High-level requirements 

- Assumptions and constraints 

- High-level project description and boundaries 
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- High-level risks 

- Summary milestone schedule 

- Summary budget 

- Stakeholder list 

- Project approval requirements 

- Assigned project manager, responsibility, and authority level 

- Name and authority of the sponsor or other person(s) authorizing the project charter 

- Project players (employees) 

- Project activities or work packages 

Responsibility assignment 

matrix 7 

- Overview of who is responsible for what becomes established with responsibility 

designators per person involved 

- What will be communicated 

- When it must be done 

- How the communication will be accomplished 

- How often the communication must occur 

- Who owns the communication 

- To whom the communication is addressed 

Communication plan 14  - Who the stakeholders are 

- Communication paths 

- Levels of data dissemination 

- Guidelines or protocols for the team 

- Customer requirements 

- Project information 

Customer satisfaction surveys 1 - Running account of customer reactions to the progress of the project work 

- Baseline plan 

- Actual performance 

Progress meetings 7 - The variance between the baseline and actual performance 

- What the issues are causing the variance 

- What the trend and prediction of the end performance will be (scope, schedule, cost) 

- What new risks have been discovered that may affect the end performance 

- What actions need to be taken to bring performance back in line with the baseline (if 

needed) 

- ID number 

- Date logged 

- Description of the problem 

- Impact if not resolved 

- The problem owner 

- Status 

- Outcome 

Project issue log 13 - Actions that need to be taken to resolve the issues 

- How earlier issues have been resolved (which will be kept in mind for future activities 

and issues) 

- Activities (can be adapted from the WBS) Critical path method/analysis 1 - Project durations  

- The sequencing of activities 

- Slack times 

- Progress 

- When to make resources available 



90 

 

- Critical paths (identifies the linkage of interdependent tasks in a project that will take the 

longest time to complete, e.g., any delay in the critical path delays the project as a whole) 

- Project information (such as goals, time period, and 

measurements) 

- (optional: probability of success factor) 

Cost benefit analysis 5, 7 - How much the project costs to implement 

- How much the project contributes to the company bottom line 

- If the project outcome, in terms of achievement of specific business objectives, is worth 

investing in 

- Risks 

 

Probability-impact matrix (Risk 

analysis) 7 

- Prioritized “short” list of project risks that the team can manage 

- Overall risk level of the project 

Sources of in -and outputs: 1 Barkley (2008), 2 PMI (2013), 3 Pons (2008), 4  Ulrich, Eppinger, Yang (2019), 5 Griffin & Somermeyer (2007), 6 Ledwith & O’Callaghan (2002), 7 Martinelli & 

Milosevic, 8 Schwaber (2004), 9 Cooper & Sommer (2016), 10 Morgan & Liker (2006), 11 Besner & Hobbs (2006), 12 Costa et al. (2017), 13 Wysocki (2011), 14 Heagney (2016) 
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Appendix C: Descriptions per included PPM tool and their input models  
PPM tool Description 

Scoring models 1 Decision-makers rate projects on a number of questions that distinguish superior 

projects, typically on 1-5 or 0-10 scales. Add up these ratings to yield a quantified 

Project Attractiveness Score, which must clear a minimum hurdle. This Score is a 

proxy for the “value of the project” but incorporates strategic, leverage and other 

considerations beyond just financial measures. Projects are then rank-ordered 

according to this score until resources run out. 

Checklists 2 Checklists are similar to the criteria of scoring models, but the outcome of checklists 

is a ‘yes or no’ answer to the questions, where each project must achieve a certain 

number of ‘yes’ answers to proceed or obtain funding. 
Bubble diagram 1 Visual representation of projects as bubbles on a two-dimensional grid. The axes 

vary and can be determined by the user. An appropriate balance in numbers of 

projects (and spending) can be sought. 

Pie charts 1 Shows your spending breakdowns as slices of pies in a pie chart. Popular pie charts 

include a breakdown by project types, by market or segment, and by product line or 

category. 

Strategic buckets 3, 4 Setting up “buckets of resources” to ensure the right mix and balance of projects 

(by project type, and across market segments and technologies). Projects within each 

bucket are ranked, from top priority to low. Projects are then funded from the top of 

the list within a bucket until the resources in that bucket are exhausted. Projects 

lower in the list may be killed or put on hold until resources come available. Once a 

resource bucket is defined, portfolio managers are free to move resources around 

within the bucket based on go/kill decisions and prioritizations, as long as the total 

bucket allocation is not exceeded. 

Product roadmap 5 An effective way to map out a series of development initiatives over time in an attack 

plan, often five to seven years into the future. A roadmap is simply a management 

group ‘s view of how to get to where they want to be or achieve their desired 

objective and it provides place-marks for specific future development projects. 

Resource limit 1 It is a threshold line based on resources available for a certain amount of projects. 

Projects that are above the line, receive resources but the rest of the project is put 

on hold or killed. Adding one more project requires that another be deleted. 

Resource capacity 

analysis 6 

This analysis attempts to quantify your projects’ demand for resources (usually 

people, expressed as person-days of work) vs. the availability of these resources. 

Financial models Description 

IRR 7 Internal rate of return, annual percentage that is used as a decision making tool. The 

IRR decision criterion suggests accepting a project if and only if the IRR is greater 

than the cost of capital (usually, the market rate) and ranking competing projects via 

their IRR’s; the higher a project IRR, the higher its rank.  

NPV 8 Net present value: NPV is the sum of the ‘‘real’’ cash flows from a project over time. 

This is expressed mathematically as NPV= ∑ (CFt/(1+i)t), t = 0,. . . , n, where CFt = 

CFb,t - CFc,t, CFb,t is the cash flow of benefits at time t; CFc,t is the cash flow of costs 

at time t; and i is the cost of capital (i.e.,  the annual interest rate). Projects with the 

largest NPV are approved first. NPV analysis does consider the time value of money 

as it provides results in deflated dollars (or as economists say, ‘real’ or ‘current’ 
dollars). 
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Payback period 8 Payback period: PP is the length of time necessary for the net cash benefits or inflows 

from a project to equal the net costs or outflows of the project. The project with the 

shortest payback period gets funded first, then the next shortest, until the resources 

are exhausted. This metric ignores the time value of money (i.e., the value of a dollar 

today is not the same as its value tomorrow). 

ROI 8 Return on investment: ROI is net income divided by investment, where net income 

for a project is the expected earnings, and investment is the value of the investment 

in the project. Projects with the largest ROI are approved first. This metric also 

ignores the time value of money. 

ECV 1, 3 ECV= [(PV*Pcs – C) * Pts – D]. The Expected Commercial Value method uses 

decision-tree analysis, breaking the project into decision stages – for example, 

Development and Commercialization. Define the various possible outcomes of the 

project along with probabilities of each occurring (for example probabilities of 

technical and commercial success). The resulting ECV is then divided by the 

constraining resource (as in the NPV method), and projects are rank-ordered 

according to this index in order to maximize the bang for buck. The method also 

approximates real options theory, and thus is appropriate for handling higher risk 

projects. 

Productivity Index 3, 4 A financial tool with a difference, which attempts to maximize the economic value of 

the portfolio, subject to personnel or financial resource constraints. PI = NPV/Money 

remaining to be spent.  

Discounted cash flow 6 One method for providing an estimate of the current value of future incomes and 

expenses projected for a project. Future cash flows for a number of years are 

estimated for the project, and then discounted back to the present using forecast 

interest rates. 

Agile financial models 

or inputs 

Description 

Proximity Metric 4 The percent of the stage that is completed. Proximity Metric = Sprints Done/(Sprints 

Done + Estimated Sprints Remaining) 

Burndown Chart 4 It captures the project team’s speed and progress by showing how fast the team is 

“burning through” the sprints agreed to for a given project. 

Agile-Stage-Gate ECV 4 It provides a realistic financial model for handling incremental or stepwise 

investment in a new-product project, in the form of a decision tree approach that 

evaluates the investment a step at a time.  

ECV = (R x P) – (C x RMFactor) 

RMFactor = 1 / N x (1 – P) / (1 – P(1/N)) 

Productivity Index 4  

 

(Agile-Stage-Gate ECV 

as the project’s value) 

It gauges the economic well-being of a project in real time. When the PI is used to 

prioritize projects for ambiguous projects, ECV should be used to calculate it.  

Productivity Index  = ECV/Money remaining to be spent, or 

Productivity Index = ECV/Number of work days left to be done 

Description by: 1 Cooper & Edgett (2001), 2 Ahmad et al. (2016), 3 Cooper & Edgett (2008), 4 Cooper & Sommer 

(2020), 5 Kahn et al. (2013), 6 Belliveau et al., (2002), 7 Magni (2010), 8 Flaig (2005) 
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Appendix D: Descriptions per commonly used evaluation criteria  
Market-based criteria Description 

Customer acceptance 1, 2, 3 Proportion of customers that is willing to use the product 

Customer satisfaction 1, 2, 3 Rating of how satisfied customers are 

Sales in units 1, 2 Number of products sold 

Market share 1, 3 Proportion of market that is captured by the firm 

Revenue 1, 3 Amount of revenue the product generates 

Sales growth 1, 2 Growth of revenue the product generates 

Market potential 1, 2 Estimated maximum total revenue the product can generate 

Portfolio fit 2 Rating of how well the product fits into the target portfolio 

Chance to be first to market 2 Likelihood to be the first firm that launches the type of product 

Market growth 2 Growth of the market to which the product belongs 

Financial-based criteria Description 

Break-even time 1, 2, 3 Time it takes to earn back the development costs 

Profit 1, 2, 3 Profit that the product will generate 

IRR 1, 2, 3 Internal rate of return, measuring the profitability of potential investment 

ROI 1, 2, 3 Return on investment 

Margin 1, 3 Measurement of profitability; profit/revenue 

Stay within budget 1, 2 Scoring whether the project is developed within its development budget 

NPV 2 Net present value 

Risk taking 3 Rating of amount of risk involved 

Product-based criteria Description 

Product performance 1, 2 Scoring of how well the functional requirements are met 

Product quality 1, 2 Scoring of how well the non-functional requirements are met 

Time-to-market 1, 3 Time it takes to launch the product 

Introduced in time 1 Evaluation whether the product is launched in time 

Development costs 3 Total development costs of the product 

Level of innovativeness 3 Scoring of how innovative the product is 

Technical feasibility 1, 2 Scoring of how feasible the development of the product is 

Product uniqueness 1 Scoring of product uniqueness  

Potential for patents 2 Estimation if the product can be protected via patents 

Technical synergy 2 Scoring of how well the projects complement each other 

Mentioned by: 1 Hart et al. (2003), 2 Schmidt et al. (2009), 3 Henttonen et al. (2015) 
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Information input Tools or input models Information output when being used 

Various measures are possible but these are typical main 

criteria: 

- Strategic alignment 

- Product advantage 

- Market attractiveness 

- Ability to leverage core competencies 

- Technical feasibility 

- Reward  vs. risk 

Scoring models 1, 5 List with projects that are prioritized on the project attractiveness score. This score is based on the 

evaluation criteria in the scoring models. So the projects that score the highest project attractiveness 

according to the set criteria are the highest on the list as well.  

Set of yes/no questions where projects are evaluated on. The 

evaluation criteria are often the same as for scoring models but 

then converted into yes/no questions. In the study by Ahmad et 

al. (2016) all the companies used the following criteria: 

- Product lead time 

- Customer preference 

- Competitive situation 

Checklists 8 The amount of yes’s a project gets represent the height of it when prioritizing (ranking) or when a 

minimum threshold of yes’s is determined beforehand the amount of yes’s means if the project will 

be killed or not.  

Popular dimensions of a visual model like a bubble diagram: 

1. Risk vs Reward 

2. Newness 

3. Ease vs Attractiveness 

4. Strength vs attractiveness 

5. Cost vs timing 

6. Strategic vs benefit 

7. Cost vs benefit 

Bubble diagrams/Pie charts 2, 5 Visual overview of balance and alignment of the portfolio. They depict the current portfolio and 

where the resources are going – the “what is”. These diagrams/charts provide a useful beginning 

for the discussion of “what should be” – how should your resources be allocated.  

Prioritized list of projects and 

projects often sorted by: 

- Strategic goals 

- Product lines 

- Project type 

- Familiarity matrix 

- Geography 

Strategic buckets 3, 5 Overview of links between spending and business strategy. Comparison and ranking of projects that 

compete for the same resources (per bucket).  
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- Market sector 

- Any meaningful division 

- Objectives (business and product innovation strategy) 

- Development initiatives (projects) over time 

Product Roadmap 2, 4 Map of major initiatives (which are strategically driven) along a time-line – the product roadmap. 

So, the initiatives in the roadmap will be executed and resources will be allocated.   

- Prioritized or ranked list of projects 

- Resources required per project 

- Maximum resources available 

Resource limits 2 A list of projects where resources are allocated to because they fall in the range of the resource limit 

- Prioritized project list 

- Detailed plan of action for each project with the 

number of person-days of work (or work-months), and 

which group will do the work per activity 

- Capacity available in total for each group or 

department 

Resource capacity analysis 2, 9  

(demand created by your active 
projects) 

- Prioritized-list-of-projects with the points where the demand of resources exceeds capacity 

- If you have too many projects 

- Which department or group is the constraining one 

- Where the project limit should be (the point beyond which projects in the prioritized list 

should be put On Hold) 

- New product goals 

- Person-days required to achieve this goal 

- Capacity available in total for each group or 

department 

Resource capacity analysis 5, 9 

(demand generated by your 
business’s new product goals) 

- Gap between demand and capacity 

- How realistic your goals are 

- If resources need to be added 

- If people need to be reassigned 

- Costs/year 

- Benefits/year 

- NPV 

IRR 6 How attractive a project is for a company to invest in and it can be compared to other projects 

although they have different absolute sizes.  

- Discount rate 

- Costs/year 

- Benefits/year 

NPV 5 The height of the NPV represents the value of the project. When projects are compared and ranked 

on NPV, the higher the NPV the higher the value.   

- Net cash benefits/year 

- Net costs/year 

Payback Period 7 It indicates when the net cash benefits equals the net costs of a project. When projects are compared 

and ranked on PP, the shorter the PP, the more likely that resources will be allocated to that project.  

- Net return 

- Investment 

ROI 5, 7 The profitability of a project, the height indicates how profitable the project is for the company. 

When projects are compared and ranked on ROI, the higher the ROI, the more likely that resources 

will be allocated to that project.  

- Probability of Technical success 

- Probability of commercial success 

- Development costs remaining in the project 

- Commercialization (Launch) costs 

- Present value of project’s future earnings (discounted 

to today) 

ECV 2, 8 The height of the ECV represents the expected commercial value of each project to the corporation. 

The higher the ECV, the more value it has for the company.   
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- NPV 

- Money remaining to be spent 

Productivity Index 3 The output represents the economic well-being of a project in real time. The higher the PI, the more 

likely the project receives a “go”.  

- Discount rate 

- Costs/year 

- Benefits/year 

Discounted cash 

Flow 5 

The output represents the cash-flow of the project of coming years with the discount rate in mind. 

The height and development of the cash-flows give an overview of how well the project is doing and 

if it needs to be continued or killed.  

- Sprints done 

- Estimated sprints remaining 

Proximity Metric 3 Progress toward the target 

- Required sprints 

- Work-effort (person-days) 

Burndown Chart 3 If the project is on schedule 

- Reward (payoff from the project) 

- Probability of success 

- Cost of the project 

- Risk-mitigating factor 

- Number of iterations 

Agile-Stage-Gate ECV 3 The real (economic) value of the project at any point in time during the project. The more the project 

progresses, the more information becomes clearer and thus a better judgement can be made 

whether it deserves a “Good” or a “Bad” (Fail/Kill) stamp.  

- ECV 

- Money remaining to be spent/Number of work days 

left to be done 

Productivity Index 3  (ECV as 

the project’s value) 

- The value added to a project for each additional unit of spending or work effort expended 

on it.  

- The higher the PI, the more likely the project receives a “go” and the higher it will be on 

a prioritization list. 

Sources of in –and outputs:   1 Coulon et al. (2009), 2 Cooper & Edgett (2001), 3 Cooper & Sommer (2020), 4 Kahn et al. (2013), 5 Belliveau et al., (2002), 6 Magni (2010), 7 Flaig (2005), 8 Cooper et 

al. (2001), 9 Cooper et al. (2002)
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Appendix F: Interview guide 
Respondent information:  

- Function title?  

- For how many years have you performed this function? 

- How large is the development part of the organization? (# of developers in total) 

Project management 

 

Q1: Do you use a project management methodology? Like, PRINCE2, scrum, etc? 

 

Q2: If yes, what influence does this have on managing projects?  

 

Q3: Do you use project management techniques and tools?  

 

Q4: Which project management tools do you use often, and how? 

 

Q5: Does the whole organization use the same project management tools? 

 

Q6: Which, for PPM useful information, does the use of project management tools generate? 

 

Q7: How do you determine which information is useful? 

 

Q8: What do you further do with that generated useful information? 

 

Portfolio management 

 

Q9: How do you take portfolio decisions? Who takes them, how, how frequent, according to an  

approach? 

 

Q10: Do you use portfolio management tools? 

 

Q11: Which portfolio management tools do you use often, and how? 

 

Q12: How do you determine which information is needed for the use of PPM tools? 

 

Sources of information  

 

Consider the process depicted in the slides i.e. the appendix (first big picture, then walking through it step-by-step, 

explanation of the steps is being done verbally) 

 

Q13: First, do you have these strategic inputs for PPM tools as well? If yes, how do you obtain that strategic 

information? (For example, for a product roadmap, the objectives are needed where the company wants 

to be with its products in a few years, its business objectives) 
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Q14:  In a product roadmap, also product information is needed about which products will be developed in the 

coming years to reach the objectives. Do you have this product information as an input for PPM tools as 

well? If yes, how do you obtain this information? 

 

Q15:  Information is needed in the form of evaluation criteria to take decisions within portfolio management. 

These can be categorised into product, market, & financial evaluation criteria. Let’s talk about them 

separately. First, do you use these financial-based evaluation criteria as well? If yes, how do you obtain 

the financial-based evaluation criteria (e.g. NPV, ROI, IRR)? 

 

Q16:  How do you obtain the information that is needed for the calculation of such financial models? 

 

Q17:  Also for product-based evaluation criteria, first, do you use these as well, if yes, how do you obtain that 

information (e.g. time-to-market, product quality, introduced in time)? 

 

Q18:  Also for market-based evaluation criteria, first, do you use these as well, if yes, how do you obtain that 

information (e.g. customer satisfaction, portfolio fit, sales in units)? 

 

Q19:  How do you obtain information that is per activity and not per project? 

 

Q20:  Do you think that information per activity, can be aggregated into information per project, such that it 

can be used as evaluation criteria? (For example, the aggregation of time durations per activity, resulting 

in the time-to-market of the whole project) 

 

Q21:  Did I forget to ask something about the link between PM and PPM that you think is relevant?  
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Appendix G: Interview coding scheme 
Category Code Description 

Project management 

Method The method that is possibly used by the organization 

Tooling Evaluation of the PM tools used by the organization 

Structure 
The structure of how tools are applied through the 

organization 

     PM information 

Selection 
The selection of, for PPM useful information generated 

through the use of PM tools 

Determination 
The determination of what information is considered as 

useful 

Processing The processing of the generated information  

Decision-making 

Process The decision making process of the organization 

Frequency The number of decision-making moments per time period 

Termination The final termination decision of a project or idea 

 

PPM tools 

 

Choice Evaluation of the PPM tools used by the organization 

Inputs The determination of what inputs are needed for PPM tools 

Direct inputs of PPM 

tools 

Strategic 
The usage and origin of strategic information that is needed 

as input for PPM tools 

Product 
The usage and origin of strategic information that is needed 

as input for PPM tools 

Evaluation criteria 

Financial The usage and origin of financial-based evaluation criteria  

Pre-input 
The usage and origin of the inputs of financial evaluation 

criteria 

Product The usage and origin of product-based evaluation criteria 

Market The usage and origin of market-based evaluation criteria 

Activity-information 
Origin The usage and origin of activity-specific information 

Aggregation The possibility to aggregate activity-specific information 
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Appendix H: Detailed results per case A - G 

Category Code Illustrative results – Case A 

Project 

management 

Method 
We have an own PM method with elements of six sigma and lean 

manufacturing but it does not have a certain label. 

Tooling Check appendix I.  

Structure 

Everybody uses the same tools to create uniformity and such that no 

misconceptions are made. Especially in such a big organization as this it is 

necessary.  

PM 

information 

Selection 
When do not do anything with the generated information when certain PM 

tools are used, we ask ourselves if we should continue using these tools. 

Determination 
The PM manager is responsible for the total package of all the elements that 

have to be collected from each project to fill PM tools with. 

Processing 

This information is being collected by the PM manager or by the PMO, 

subsequently everything is being evaluated in strategic meetings where 

several disciplines come together.  

Decision-

making 

Process 

We have tactical and strategic review meetings. In the strategic we discuss 

the roadmaps and strategic plans for the upcoming year. In the tactical 

ones there mainly is discussed if a development process should be started 

or not. 

Frequency 
Strategic review are being held once every three months, and the tacticals 

are monthly.  

Termination 
We mainly decide this during the formerly mentioned meetings, first we 

look at the strategy and then if they comply with gates. 

PPM tools 

Choice Check appendix J.  

Inputs 

We tried to take a balanced set, so we use financial, market, risico, and 

strategic parameters, and like this we try to find a balance between 

different criteria.  

Direct inputs 

of PPM tools 

Strategic 
This information comes from the strategy-plan that we made 1,5 years ago 

and this can be adapted during the strategic review meetings. 

Product 
We have a customer centric approach where we determine the needs of 

the client, what does he need, and how can we translate that into products. 

Evaluation 

criteria 

Financial 
We just calculate those thing, en we try to use Flightmap for this. How you 

calculate a discounted cashflow, we have rules for that.  

Pre-input 
A part of this information comes from the market-based evaluation 

criteria, so there is a stream that flows from market to financial as it were. 

Product 

These criteria are mainly based on former projects. When something 

costed a certain amount in the past, the costs of a similar project will be 

similar as well.  

Market Sometimes it is just experience information and that are fixed percentages.  

Other No 

Activity-

information 

Origin 

This results from a meeting together with the project leader and other 

people. So this can be a kick-off or other sort of meeting, but also a WBS is 

used often. 

Aggregation 

If you aggregate all the detail activities that happen regarding resources, 

money, and time, this is possible indeed. Subsequently we check if this 

corresponds with the original plan, or label it as a new plan.  
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Category Code Illustrative results – Case B 

Project 

management 

Method - 

Tooling - 

Structure - 

PM 

information 

Selection - 

Determination - 

Processing - 

Decision-

making 

Process 

Decisions are made by the portfolio owner. We look at the health of a 

portfolio, and then we try to make a decision about it. This is always done 

on the advice of the portfolio board, which contains 3 to 7 people.  

Frequency 

2 to 4 times a year we check from the view of PPM if the portfolio is in 

balance, if it has enough value, if it is strategically aligned, do we have too 

many projects? That kind of issues  

Termination 
This is a continuous process, and before a project starts, it has to meet 

certain criteria. 

PPM tools 

Choice Check appendix J 

Inputs 

The strategy determines which information is necessary to steer the project. 

So we start with the strategic model, what we want to achieve, and then we 

translate this into KPI’s, and then we make them measurable. 

Direct inputs 

of PPM tools 

Strategic 

We have strategic building blocks, so when a project does not contribute to 

a strategic building block, then the project should not be executed, despite 

the chance of earning a few million from it. 

Product 
We use product information but eventually, is the how less important than 

the what, what you are going to deliver.  

Evaluation 

criteria 

Financial 

Profits, IRR, ROI, margin, and NPV are obtained from the business case, 

which is made from gate 2 and onwards. De PM manager is responsible for 

the completed business case, but the content mainly comes from finance, 

sales, and NPD.  

Pre-input 

The calculation information and percentages come from the finance 

department, but the rest such as the costs and benefits come from the 

project itself through using the principal toolbox and the business case 

wherein a cost-benefit analysis is implemented. The discount rate and that 

kind of numbers are being determined by finance, based on historical data 

and expectations of the future 

Product 
We use all of them. This information comes from the PM manager, who in 

turn obtains it from his team and from the principal toolbox.  

Market 

Market-share is obtained through market research, customer satisfaction 

and customer acceptance is collected through conversations, but we also 

base things on historical records.  

Other No. 

Activity-

information 

Origin 

It is obtained from the kick-off meeting, the details are being discussed 

during this meeting and the input thereof is bringing the right people 

together. 

Aggregation Time, costs, and quality are aggregable, not much more than that. 
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Category Code Illustrative results – Case C 

Project 

management 

Method 
We have our own PM methodology, but it is mainly based on the PMBoK 

Guide. We only merged two phases into one and made adjustments.  

Tooling Check appendix I. 

Structure 
We have standard companywide tools which everybody is supposed to use, 

although we like to push the boundaries which makes us critical. 

PM 

information 

Selection 
Definitely the cost-benefit analysis, also the risks, and we want to find out 

what the right scope is for the project and the portfolio.  

Determination 

So I think in a very high-level sense, you want to optimize your portfolio for 

the value, so that’s why the cost-benefit analysis is relevant, but you 

don’t just want to go for the highest value, because effort goes paired with 

it. I think you know the one dollar one-day Ferrari comparison, in one day 

you cannot make a Ferrari with one dollar, so there the effort and the risk 

analysis comes in. We also want to make a scope and a requirement list to 

be able to make things executable, because the purpose of PPM is in the 

end to translate things into an executable list of items. 

Processing 

What happens today is that we have people assigned to compare different 

type of products in their head. They make a certain balance in their heads 

and it is not really stored somewhere.  

Decision-

making 

Process 

The portfolio managers propose a portfolio and take into account the cost-

benefit, budget, etc. Then they compare it in their heads, and discuss it 

during a series of strategic meetings.  

Frequency 
The proposal is discussed twice a year, in a series of strategic meetings 

where we keep converging every time. 

Termination The PPM manager decides if a project is being included or not. 

PPM tools 

Choice Check appendix J. 

Inputs 
It is related to the challenge we have, I think we balance the four PPM goals, 

but it is not clear how the balance is exactly made. 

Direct inputs 

of PPM tools 

Strategic 
The information comes from the strategy department, so we have strategic 

priorities for 5-8 years, but we also have a strategy for our own unit.  

Product 
We get this information from the product roadmap, which in turn is 

developed together with information from customers.  

Evaluation 

criteria 

Financial 
We mainly generate options, and in other departments these criteria are 

used more often to pick the best ideas. 

Pre-input 

Mainly the cost-benefit analysis generates this information from PM. We 

also push a lot of technologies, so when it is new-to-the-world, it contains a 

lot of value. 

Product 
We need to develop certain ideas and make them do things we cannot do 

now, and then translate it into product performance is a good input for us. 

Market 
We do not use this in our department, not really. Only in the product 

roadmap as we just spoke about, these are used by other departments. 

Other 
I think the competence development, so being ready and moving the 

company to the new competences is one of the core roles of research. 

Activity-

information 

Origin 
Everything is subdivided into smaller parts, and big departments are 

coupled to these parts to execute them. 

Aggregation Aggregation is possible because it is also subdivided first. 
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Category Code Illustrative results – Case D 

Project 

management 

Method 
We use IPMA as a basis. With IPMA we try to reduce the insecurities 

regarding questions that are still unanswered. 

Tooling Check appendix I. 

Structure 

We have several variants, and thus not the same tools are used throughout 

the whole company. It depends on the size of the project, although there are 

certain tools that are companywide. 

PM 

information 

Selection 

We look at where the risks are, the revenue that project generate 

individually, which in turn are aggregated for the portfolio. Also the impact 

on society is an important factor. 

Determination 

These are being determined through our strategy, and from there the main 

points are selected. So from PM to PPM mainly financial, progress, and 

impact information is considered as useful.  

Processing 
We aggregate them per project such that we get a good overview per 

portfolio and some info is transferred to systems and other departments. 

Decision-

making 

Process 

We divided our mission into 9 units, and within each unit there is a roadmap. 

Then there is being looked at what projects need to be carried out to realize 

the points on the roadmap. All the portfolios are being reviewed as well in 

different meetings.  

Frequency 
The units are reviewed once per three/six months, and the projects are 

being reviewed every month.  

Termination 

In the monthly meetings project are being evaluated according to certain 

criteria, but in the portfolio reviews a forward looking perspective is taken 

regarding realization of the strategy. 

PPM tools 

Choice Check appendix J. 

Inputs 
We executed a process to find out what the relevant criteria are for our 

company with the strategic goals and the company culture in mind.  

Direct inputs 

of PPM tools 

Strategic 
There is a parent roadmap with the 9 units, which in turn is coupled to  the 

mission of the company, which is determined by higher management. 

Product 

We derive this information from the strategy, we try to find out what 

products need to be realized to accomplish our or our clients’ goals. So the 

strategic and product information have a lot to do with each other.  

Evaluation 

criteria 

Financial 
We obtain these from PM and in a discussion with the PM and PPM 

managers there is decided about the budget allocation. 

Pre-input 
It is hard for us to estimate how much a product is going to yield, but this 

mainly is based on historical records from systems.  

Product This information mainly comes from knowledge and experience.  

Market 
We mainly take this information from financial systems, since market 

research isn’t possible sometimes as we operate in not yet existing markets.  

Other 

What I missed was the impact evaluation criterion, so next to the risks and 

the value it is also very important for us to evaluate the social gain of a 

project or product. 

Activity-

information 

Origin 
Projects get divided into smaller parts, through a top-down manner with 

risks, revenue, time and progress. 

Aggregation Aggregation of information is possible since we already do it in this way.  



104 

 

 

Category Code Illustrative results – Case E 

Project 

management 

Method 
We have our own specific process but it is mainly based on Stage-Gate, 

PMBoK, PRINCE2, and similar methods. 

Tooling Check appendix I, but the agile tools are also upcoming in hardware. 

Structure 

We have a basis of PM tools that are being used company wide, but within 

some business lines one is used more often than the other and each business 

line can give it a twist such that it is serves their needs.  

PM 

information 

Selection 

How the project is defined, so we look at the scope or requirements, the 

planning so time and progress, the risks, and the information that comes 

out of a cost-benefit analysis regarding the price of the product. 

Determination 

Sometimes I think about it and then I discover something that I think we 

need. But sometimes it is also the other way around and then higher 

management decides what they would like to use, and when that is a 

recurrent thing, then we make the link.  

Processing 

If we have our high-level process, in there is a description of what PM and 

PPM is but also what the inputs and outputs are. So one can see explicitly 

what comes out of PM, and what goes into PPM. 

Decision-

making 

Process 
We have gate meetings regarding projects and strategic meetings wherein 

the markets for the strategic buckets are chosen. 

Frequency 
It depends on the business line, but once per three months the gate meetings 

are held and the strategic meetings once a year.  

Termination 
In the gate meetings the decisions are made on project-level if they meet 

the criteria, and in strategic meetings decisions are made on bucket-level. 

PPM tools 

Choice Check appendix J. 

Inputs 

Well through the years people have written down what makes sense to use 

as evaluation criteria, they have discussed about it and we fine-tune this list 

each year as a yearly lessons-learned.  

Direct inputs 

of PPM tools 

Strategic 
We obtain this information from the yearly strategic meetings we have with 

higher management. 

Product 
Information about our ongoing projects is obtained from the PM system, 

but future projects are derived from strategic blocks in a PowerPoint.  

Evaluation 

criteria 

Financial We use most of these criteria, and we obtain them from the business case. 

Pre-input 
It comes from the business case, but this is filled from multiple directions 

such as estimated financial info from marketing, and R&D from PPM. 

Product 
The time-to-market, introduced in time, and development costs result from 

our PM system, but for new projects it is based on the past.  

Market 

Sales in units and market share is coming from the marketers, and they 

obtain it from the market. So they try to estimate the units on the basis of a 

certain market share and the SAM and the TAM, and together with the price 

this results in the revenue. 

Other 
Competency of personnel maybe should be implemented as sometimes one 

or two persons are the bottleneck to execute projects simultaneously. 

Activity-

information 

Origin 
We receive this information with a few detours or 1-on-1 from the 

roadmaps. So in a top-down manner this is subdivided. 

Aggregation 
In most cases this information is aggregable but requirements is difficult to 

add up for example.  
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Category Code Illustrative results – Case F 

Project 

management 

Method 
We use our own project management process (PMP), which is a 

combination of Stage-Gate and IPMA but with a twist of our organization. 

Tooling Check appendix I.  

Structure 
The basic PM tools that should be used are posted on the PM site, and in these tools, 

a deviation can occur depending on which corner you belong to. 

PM 

information 

Selection 
So from a PPM perspective we mainly look at the costs/benefits, the time, 

like is it really possible to achieve our goal and the risks.  

Determination 

On PPM-level you only have a few wheels that you can turn, so how do I 

divide my money among the projects, is the risk profile still in our favor with 

a reasonable chance of succeeding, and is the time goal still realistic. 

Processing 
Basically, we made it mandatory for employees to save their key data in a 

database and we made the definitions of it very clear for comparability. 

Decision-

making 

Process 

We made a standard guideline wherein is described how everybody needs 

to execute PPM in the same way, with the same boundary conditions and 

strategic goals.  

Frequency 
Strategic meetings are held once a year since these also go paired with our 

project process, and the operational ones are held one every 1-3 months. 

Termination 

So we have two moments, in the strategic ones the balance of projects is 

checked, do we need new ones, and do they all need to proceed. In the 

operational ones, the progress of projects and necessary accelerations or 

decelerations are discussed.  

PPM tools 

Choice Check appendix J. 

Inputs 
This results from the strategy, so basically we discuss upfront how we are 

going to realize our strategic goals and what guidelines are needed. 

Direct inputs 

of PPM tools 

Strategic 

In a process that lasts 9 months, higher management works on the strategy 

with a blueprint for the whole company as a result. This blueprint contains 

the 3 to 5 years strategy and then it is being translated into different goals 

for each business unit and portfolio. So in general it has already been 

decided which projects should be executed to reach which goals. 

Product 
This is a realization of the strategy and this can be found in the product 

roadmap, but often these product details are already in personnel’s heads. 

Evaluation 

criteria 

Financial 
Well, we have a standardized business case and when you fill it in, then all 

these financial criteria will result from it automatically.  

Pre-input This information mainly comes from PM and the database where it is stored. 

Product 
We obtain this information through market intelligence, and we put quite 

some time into understanding and estimating the market. 

Market 

In many markets, we know what these numbers are, but when we want to 

operate in new markets, we hire consultants or new employees to obtain 

knowledge of that market. 

Other Sometimes the goals of a manager are superior to our evaluation criteria.  

Activity-

information 

Origin 
For each product, we make a product tree to see where we are in the value 

chain, so we do this completely top-down. 

Aggregation 

Some people use a WBS and go so far to divide it in costs per working 

package, so when you aggregate that you have it from your project, and in 

this way, you can also do it for your portfolio. 
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Category Code Illustrative results – Case G 

Project 

management 

Method 
We use the PMBoK Guide, at least that is the basis and this made sure that 

we have a certain structure in our projects. 

Tooling Check appendix I.  

Structure 
We use the same tools everywhere, although I think that we also allow 

variations or fine-tuning per department. 

PM 

information 

Selection 
We describe the clients’ needs through defining the scope and we also use 

the cost-benefit analysis information, earned value as well, but mainly scope. 

Determination So we determine which information is useful concerning the scope.  

Processing 

We store it in an excel database that we upload in Flightmap such that 100 

men at the same time can fill the sheet, while only 1 person analyzes 

Flightmap. 

Decision-

making 

Process 

Our procedure for PPM contains a scope initiation committee, and a scope 

steering committee. The first focuses more on each individual project and 

the steering committee focuses more on strategic-level and the long-term. 

Frequency 

The scope initiation meetings are held once every two weeks, and the scope 

steering committee comes together every 4 to 8 weeks, depending on the 

type of business (i.e. short-term or long-term) 

Termination 
Only the scope steering committee makes decisions in the beginning phase 

to see whether a project really is important and if it should be pursued. 

PPM tools 

Choice Check appendix J. 

Inputs 

Through the years we checked a multitude of important factors that we 

want to balance against each other, and those are mainly financial but we 

also try to evaluate other factors subjectively.  

Direct inputs 

of PPM tools 

Strategic 

We have a company roadmap that is driven by several items. Regulations 

are the most important one, then we have competitor benchmarking, and 

we look together with the customer which problems they run into.  

Product 

What we try to do is to propose a scope, a solution that contributes to the 

total product, so we shall divide the scope into pieces such that each piece 

can be executed by groups, and when you aggregate again it contributes to 

the end-product. 

Evaluation 

criteria 

Financial 
Yes, we use a lot of them and we get them from just filling in the inputs for 

the calculations of those criteria such as an ROI. 

Pre-input 
We obtain them from estimations that are created with quotes from 

suppliers, historical data, and information from other departments. 

Product 
Internally we try to rate the products ourselves regarding innovativeness 

and product uniqueness for example.  

Market 

We have a lot of dealers that are part of bigger organizations and who get 

paid to map all this market-based information, so they scan the market and 

feed this back to our product planning department. 

Other With which future suppliers and partners you want to do business with. 

Activity-

information 

Origin 
I divide the scope into little pieces and determine which teams will realize 

the items, subsequently do the teams decide which steps are needed. 

Aggregation 

It is possible, and we developed our own tool that tries to aggregate several 

items into a bigger whole, although it does not operate perfectly either. So 

it really is a customized solution.  
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Appendix I: Usage of PM tools per case 
Case A B C D E F G  
PM tools for NPD        62% 

Earned value 0  0 0 1 0 1 33% 

House of quality 1  1 0 0 1 1 67% 

Task list  0  0 0 1 1 1 50% 

Design structure matrix  1  0 0 1 1 1 67% 

Product breakdown structure  1  0 0 1 1 1 67% 

Critical chain schedule  0  0 0 1 1 1 50% 

PERT  0  0 0 1 1 1 50% 

Gantt chart  1  0 0 1 1 0 50% 

Critical path analysis  0  0 1 1 1 1 67% 

Milestone planning  1  0 1 1 1 1 83% 

Work breakdown structure  1  1 1 1 1 1 100% 

         
Agile tools        67% 

Product & sprint backlog  1  0 0 1 1 1 67% 

Task board  1  0 0 1 1 1 67% 

Sprint burndown chart  1  0 0 1 1 1 67% 

         
Lean tool        0% 

Product Development Value Stream Mapping (PDVSM)  0  0 0 0 0 0 0% 

         
Traditional PM tools        78% 

Scope statement  1  0 1 1 1 1 83% 

Requirements analysis  1  0 1 1 1 1 83% 

Lessons learned/post-mortem  1  0 0 1 1 1 67% 

Progress report  0  1 1 1 1 1 83% 

Kick-off meeting  1  1 1 1 1 1 100% 

Change request  1  0 0 1 1 1 67% 

Statement of work  1  1 0 1 1 1 83% 

Activity list  0  0 0 1 1 1 50% 

Baseline plan  1  1 1 1 1 1 100% 

Client acceptance form  1  0 1 1 0 1 67% 

Project charter  1  1 1 1 1 1 100% 

Responsibility assignment matrix  1  0 0 1 1 1 67% 

Communication plan  1  1 0 1 1 1 83% 

Customer satisfaction surveys  1  0 0 1 1 1 67% 

Progress meetings  0  1 1 1 1 1 83% 

Project issue log  0  1 0 1 1 1 67% 

Cost-benefit analysis  1  1 0 1 1 1 83% 

Probability-impact matrix (risk analysis) 0  1 0 1 1 1 67% 

         
Usage of tools (%) 67% ? 36% 33% 94% 91% 94% 69% 
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Appendix J: Usage of PPM tools and evaluation criteria per case 
Case A B C D E F G  
Scoring models 1 1 1 1 1 1 1 100% 

Checklists  1 1 0 1 1 1 1 86% 

Bubble diagrams/pie charts  1 1 0 1 1 1 1 86% 

Product roadmap  1 1 1 1 1 0 1 86% 

Strategic buckets  0 1 0 1 1 1 0 57% 

Resource limit  1 1 0 1 1 1 1 86% 

Resource capacity analysis 1 1 1 1 1 1 1 100% 

         
Usage (%) of PPM tools 86% 100% 43% 100% 100% 86% 86% 86% 
 
Evaluation criteria         
Financial-based criteria         
Break-even time  0 0 0 0 1 0 17% 

Profit  1 1 1 1 1 1 100% 

IRR  1 0 0 0 1 0 33% 

ROI  1 0 1 1 1 1 83% 

Margin  1 0 1 1 1 1 83% 

Stay within budget  0 1 1 1 1 1 83% 

NPV  1 0 0 1 1 1 67% 

Risk-taking  0 0 1 1 1 1 67% 

         
Usage (%) of financial-based criteria  63% 25% 63% 75% 100% 75% 67% 

         
Product-based criteria         
Product performance  1 1 1 1 1 1 100% 

Product quality  1 1 1 1 1 1 100% 

Time-to-market  1 0 1 1 1 1 83% 

Introduced in time  1 0 1 1 1 0 67% 

Development costs  1 0 1 1 1 1 83% 

Level of innovativeness  1 1 1 1 1 1 100% 

Technical feasibility  1 0 1 1 1 1 83% 

Product uniqueness  1 1 1 1 1 1 100% 

Potential for patents  1 0 1 0 0 1 50% 

Technical synergy  1 0 1 1 1 1 83% 

         
Usage (%) of product-based criteria  100% 40% 100% 90% 90% 90% 85% 

         
Market-based criteria         
Customer acceptance  1 0 1 1 0 1 67% 

Customer satisfaction  1 0 0 0 0 1 33% 

Sales in units  1 0 1 1 1 1 83% 

Market share  1 0 0 1 1 1 67% 

Revenue  1 0 1 1 1 1 83% 

Sales growth  1 0 1 1 1 1 83% 
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Market potential  1 0 1 1 1 1 83% 

Portfolio fit  1 0 1 0 1 0 50% 

Chance to be first to market  0 0 0 0 0 0 0% 

Market growth  1 0 0 1 1 1 67% 

         
Usage (%) of market-based criteria ? 90% 0% 60% 70% 70% 80% 62% 

         
Total usage (%) of evaluation criteria ? 86% 21% 75% 79% 86% 82% 71% 
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Appendix K: Translation of Table 3.3.2 into evaluation criteria 
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