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Management summary 
A fundamental characteristic of the industrial economy is that it follows a linear pattern of take-make-

dispose. In other words, products are produced from newly extracted resources and disposed of after use 

(MacArthur, 2013). Within the past decennia, the intention has risen for companies to move towards a 

more sustainable way of operating and the production and development of more sustainable products 

(MacArthur, 2013). However, effectively developing a portfolio of sustainable products is proven to be 

difficult because of its significant implementation barriers and high complexity (Diaz Lopez, Bastein, & 

Tukker, 2019; Rossi, Germani, & Zamagni, 2016). Because of its complexity, contradictory aspects, and 

considerations within the context of a total product lifecycle, the decision-making for selecting and 

prioritizing innovation projects needs guidance to make decisions that fit with the business's strategic 

sustainability objectives. In other words, the decision-making clarity needs to be increased within the 

innovation portfolio to accommodate achieving objectives towards more sustainable development. 

Increasing decision-making clarity can be achieved by determining specific and measurable objectives, 

based upon the sustainability-focused innovation strategy, for innovation projects (Schultz, Salomo, 

Brentani, & Kleinschmidt, 2013). The governance of these quantifiable objectives for the strategic 

alignment of initiatives with the innovation strategy is the task of portfolio management (Edgett, 2013). 

Portfolio management, or within this research innovation portfolio management (IPM), uses processes 

and tools that review projects for selection, prioritization, resource allocation, and implementation of the 

business strategy. The goals of IPM are value maximization of the innovation portfolio, the balance of 

project types in the innovation portfolio (in terms of risk, the radicality of the innovation, timeline, and 

diversification), the number of active projects, and the aforementioned strategic alignment of the 

innovation portfolio with the strategic objectives of the company (Cooper, Edgett, & Kleinschmidt, 1997a; 

Cooper, Edgett, & Kleinschmidt, 1997b; Cooper, Edgett, & Kleinschmidt, 2002). The area of IPM, which is 

the function that links strategy formulation with strategy implementation (Danila, 1989; Cooper, Edgett, 

& Kleinschmidt, 1999; Loch & Pich, 2001; Kavadias & Chao, 2007; Meskendahl, 2010; Kavadias & Chao, 

2013), could be essential for the integration of sustainability in innovation projects. 

However, the literature has not come to the point of developing a generalizable IPM methodology for the 

integration of businesses’ sustainability objectives into the IPM system (Pinheiro, Jugend, Filho, & 

Armellini, 2018; Schipper & Gilbert Silvius, 2018). Additionally, a limited amount of literature studies the 

concept of IPM and its role in developing a more sustainable innovation portfolio in an explorative 

manner. This provided an opportunity for this master thesis research. 

This master thesis regards exploratory research. Its goal is to identify the current state of literature and 

practice on IPM, sustainability, and the integration of sustainability into the IPM system to contribute to 

this area of literature. The goal of exploring this subject is to understand current literature developments 

and its limitations and explore needs in practice to integrate sustainability in the IPM system. In order to 

guide this study towards this goal, the following main research question was proposed: 

“How can sustainability be integrated into the innovation portfolio management system?” 

Based on the literature review, it was found that the existing literature on integrating sustainability 

aspects into the IPM system, specifically as a top-down approach, is currently limited. This research 

contributes to the literature by clarifying the vital link between developing sustainability strategies and its 

integration in IPM. Additionally, this research identifies the current limitations of literature and its 

applicability in practice and maps the current needs as found in practice to integrate sustainability into 
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the IPM system. It was found that most research is focused on sustainable product development practices 

(Pinheiro, Jugend, Filho, & Armellini, 2018), or focus on integrating sustainable decision-making for 

innovation projects under specific circumstances (Andreasik, 2013; Cruz-Reyes, et al., 2013; Daneshpour, 

2017; Trenado, Romero, Cuadrado, & Romero, 2014). It was found that the existing generic frameworks 

for integrating sustainability into the IPM system: 

- Do not overcome all proposed challenges for developing and integrating strategies for sustainable 

decision-making (Waas, et al., 2014), which are the interpretation, information-structuring, and 

influence of sustainability into the business. 

- They are dependent on the empirical characteristics for its implementation and effectivity 

(Dobrovolskienè & Tamoŝiunienè, 2015). 

- They are not tested in diversified markets (Brook & Pagnanelli, 2014). 

- Provide limited guidance for applications as they are not tested in practical applications.  

- Are independent of methodologies, criteria, and field application (Khalili-Damghani & Sadi-

Nezhad, 2013). 

This study underlines that practice specifically requires guidance for structurally integrating sustainability 

as interpreted for the organization's specific business context, with the proper information-structuring, 

so that it influences the IPM system and its decision-making to achieve a more sustainable innovation 

portfolio (Waas, et al., 2014). Based on this principle, this study combines the proposed methods of 

sustainable IPM into one conceptual generic IPM system model that focuses on strategic sustainability 

integration into the IPM system. By proposing the conceptual generic IPM system model, this study 

contributes to the literature of sustainable IPM by clarifying the crucial implications of sustainability 

integration based on the literature and empirical study. It makes these implications explicit for increasing 

comprehension and contributes to identifying gaps in literature and practice for integrating sustainability 

into IPM for researchers and practitioners to act upon. 

The main theoretical implication identified based on the model is that practice needs guidance for 

developing sustainability indicators that support decision-making in a structured manner that fits with the 

business context. Sustainability assessments could provide a method for expressing sustainability in terms 

of value for developing strategic objectives and the development of measurable sustainability indicators 

(Brook & Pagnanelli, 2014; Dobrovolskienè & Tamoŝiunienè, 2015; Khalili-Damghani & Sadi-Nezhad, 2013; 

Waas, et al., 2014). The indicators and their weight in decision-making could be differentiated based on 

the type of innovation (Brook & Pagnanelli, 2014), the structuring of the IPM processes, and its 

sustainability orientation. 

For practice, this study's main implication is the importance of a clear interpretation of sustainability for 

the business context, supported by a proper information-structuring. This is underlined by the developed 

model that involves the strategy development process and proposes the importance of translating 

strategic objectives into an innovation strategy that is operationalized into indicators and weights for a 

proper selection and prioritization methodology employed by IPM. A sustainability assessment could help 

operationalize the firm's sustainability objectives and help express sustainability in strategic value, 

supporting sustainability interpretation and the development of measurable KPIs or indicators. 

Developing an innovation program specifically for achieving sustainability objectives could focus and help 

increase efforts towards a more sustainable innovation portfolio. 
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This research's main limitations are limited data triangulation, as the multiple-case study only involved 

interviews as the primary data input and the conceptual nature of the developed model. Future research 

is proposed on: 

- The bottom-up integration of sustainability. 

- Research towards value orientations of stakeholders and decision-makers, and their influence on 

the integrational process of sustainability into the IPM system. 

- Research on methods and tools for sustainable value assessments based on the type of 

interpretation and orientation of businesses regarding sustainability. 

As a final remark, it should be clarified that the developed conceptual model and this research only cover 

integrating sustainability into the IPM system and does not consider other methods and research fields 

for the development of more sustainable innovation projects. The model is based on the existing IPM 

literature and contributes to the challenge of sustainability integration by presenting a ‘plug-in’ solution 

for the existing IPM system. Additional recommended future research would be to empirically test the 

conceptual sustainable IPM model and compare its effectiveness to different approaches. Including 

approaches developed within related research fields such as business model innovation, new product 

development, and project management to develop more sustainable projects and achieve sustainability 

objectives. 
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1. Introduction 

1.1 Introduction to the research subject 
A fundamental characteristic of the industrial economy is that it follows a linear pattern of take-make-

dispose. In other words, products are produced from newly extracted resources and disposed of after use. 

This pattern is supported for decades by declining resource prices and high labor costs (MacArthur, 2013).  

Within the past decennia, the intention has risen for companies to move towards a more sustainable way 

of operating and the production and development of more sustainable products (MacArthur, 2013). This 

intention fits with the societal and environmental changes that influence customers' buying behavior 

towards sustainable products over less sustainable products, even at higher costs (Du, Yalcinkaya, & 

Bstieler, 2016; Eling, 2020; Lee & Tang, 2018). Besides customers, the increasing ethical pressure on 

individuals is another reason for this movement. It motivates, among others, high potentials to choose for 

companies actively taking their responsibility (Lee & Tang, 2018; Eling, 2020). Reasons within the 

production and supply chain to move towards more sustainable operations originate from uncertainty 

caused by increasing volatility and resource prices. Implementing a more sustainable supply chain could 

decrease uncertainty and decrease costs (MacArthur, 2013). These changes together cause that 

companies no longer see sustainability as an expensive side practice, but rather as a way of creating value 

that could become a competitive advantage (Bocken, Farracho, Bosworth, & Kemp, 2014; Berns, et al., 

2009; Eling, 2020). 

The reasons for the movement towards more sustainable products is therefore clear; however, effectively 

developing a portfolio of sustainable products is proven to be difficult because of its significant 

implementation barriers and high complexity (Diaz Lopez, Bastein, & Tukker, 2019; Rossi, Germani, & 

Zamagni, 2016). These barriers are partially caused by the complexity of defining a sustainable product 

and what objectives should be considered in decision making within sustainable product development 

(Eling, 2020). Academic research has agreed that the goals of developing sustainable products should be 

in line with balancing the three sustainability dimensions of the triple bottom line, which are economic, 

environmental, and social sustainability, within the total product life-cycle (Calik & Barbudeen, 2016; 

Eling, 2020; Elkington, 1999; Kusi-Sarpong, Gupta, & Sarkis, 2018; Maxwell & Van der Vorst, 2003; Watson, 

Wilson, Smart, & Macdonald, 2018). Products should be environmentally, socially, and economically 

sustainable, considered from the production until the end of life of the product and its reuse of materials. 

However, these sustainability aspects cause objectives and decisions in sustainable product development 

to be interrelated and (in some cases) contradictory (Dyllick & Hockerts, 2002; Eling, 2020). Contradictions 

and interrelations decrease decision-making clarity (Schultz, Salomo, Brentani, & Kleinschmidt, 2013). 

Because of its complexity, contradictory aspects, and considerations within the context of a total product 

lifecycle, the decision-making for selecting and prioritizing innovation projects needs guidance to make 

decisions that fit with the business's strategic sustainability objectives. In other words, the decision-

making clarity needs to be increased within the innovation portfolio to accommodate achieving 

sustainability-oriented strategic objectives. Increasing decision-making clarity can be achieved by 

determining specific and measurable objectives, based upon the sustainability-focused innovation 

strategy, for innovation projects (Schultz, Salomo, Brentani, & Kleinschmidt, 2013). The governance of 

these quantifiable objectives for the strategic alignment of initiatives with the innovation strategy is the 

task of portfolio management (Edgett, 2013). Portfolio management, or within this research innovation 

portfolio management (IPM), uses processes and tools that review projects for selection, prioritization, 
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resource allocation, and implementation of the business strategy. The goals of IPM are value maximization 

of the innovation portfolio, the balance of project types in the innovation portfolio (in terms of risk, the 

radicality of the innovation, timeline, and diversification), the number of active projects, and the 

aforementioned strategic alignment of the innovation portfolio with the strategic objectives of the 

company (Cooper, Edgett, & Kleinschmidt, 1997a; Cooper, Edgett, & Kleinschmidt, 1997b; Cooper, Edgett, 

& Kleinschmidt, 2002). The area of IPM, which is the function that links strategy formulation with strategy 

implementation (Danila, 1989; Cooper, Edgett, & Kleinschmidt, 1999; Loch & Pich, 2001; Kavadias & Chao, 

2007; Meskendahl, 2010; Kavadias & Chao, 2013), could be essential for the integration of sustainability 

in innovation projects. 

1.2 Problem context and relevance 
Even though sustainability currently is an important topic of discussion and is even considered one of the 

most critical challenges of our time within project and portfolio management literature (Gilbert Silvius, 

Kampinga, Paniagua, & Mooi, 2017), research on integrating sustainability into the IPM system is currently 

limited. Most studies present frameworks that are more affiliated with other research areas, such as NPD 

(Pinheiro, Jugend, Filho, & Armellini, 2018) or literature on portfolio management that is not focused on 

innovation projects (Al-Kilidar, Davis, & Kutay, 2011). Other studies present research on the integration 

of sustainability into IPM performed under specific circumstances of innovation projects. Examples of 

these particular circumstances are projects submitted by external parties (Andreasik, 2013) or publicly 

funded projects (Cruz-Reyes, et al., 2013). Finally, studies on innovation and innovation management 

involve specific innovation environments such as open innovation environments (Daneshpour, 2017; 

Trenado, Romero, Cuadrado, & Romero, 2014). 

Studies that focus on integrating sustainability into the IPM system have presented valuable results for 

developing integrational frameworks. However, also present limitations in terms of generalizability as the 

results are mainly based on single-case studies, present empirical context-dependent methods, or are not 

comprehensive enough for application in practice (Brook & Pagnanelli, 2014; Dobrovolskienè & 

Tamoŝiunienè, 2015; Khalili-Damghani & Sadi-Nezhad, 2013). Studies on developing sustainability 

strategies (Waas, et al., 2014) and follow-up studies (Schipper & Gilbert Silvius, 2018) indicate that the 

challenges are more elaborate than presented within these frameworks. Additionally, they propose a 

need for tools supporting the impact of integrating sustainability into the IPM system. Contradictions and 

interdependencies of objectives in sustainable decision-making, and the influence of businesses’ 

sustainability objectives on innovation project outcomes, such as the effects on the economic 

sustainability of new products and industry, market and product-type interdependencies (Eling, 2020), 

could be the reason for the lack of these tools.  

Overall, the literature shows that IPM could play a vital role in integrating sustainability. However, the 

literature has not come to the point of developing a generalizable IPM methodology for the integration 

of businesses’ sustainability objectives into the IPM system (Pinheiro, Jugend, Filho, & Armellini, 2018; 

Schipper & Gilbert Silvius, 2018). Additionally, a limited amount of literature studies the concept of 

innovation portfolio management and its role in developing a more sustainable innovation portfolio in an 

explorative manner. This provides an opportunity for this master thesis research. 
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1.3 Research objective and research questions 
This master thesis regards exploratory research. The goal is to identify the current state of literature and 

practice on innovation portfolio management, sustainability, and the integration of sustainability into the 

innovation portfolio management system to contribute to this area of literature. The goal of exploring this 

subject is to understand current literature developments and its limitations and explore needs in practice 

to integrate sustainability in the IPM system to develop an integrative model. 

In order to guide this study towards this goal, the following main research question is proposed: 

“How can sustainability be integrated into the innovation portfolio management system?” 

In order to answer the main research question, five sub-research questions answer the main research 

question collectively. The first three sub-research questions will be answered through a literature review, 

and sub-research questions four and five will be answered through a multiple-case study. The first sub-

research question serves a dual purpose: to provide the needed knowledge on innovation portfolio 

management and its processes in general and explore innovation portfolio management's function in 

integrating strategic objectives. 

1. What is the function of Innovation Portfolio Management in integrating strategies, and how is it 

structured within the organizational context? 

The second sub-research question involves developing knowledge on sustainability, developing strategies 

for sustainability, and its challenges. Answering the first and second sub-research questions will provide 

the basis for the third sub-research question. 

2. How can sustainability be conceptualized within the context of the innovation portfolio, and how 

could its conceptualization support the strategic continuation within the Innovation Portfolio 

Management system? 

The third sub-research question involves a literature review on existing literature that describes models 

for integrating sustainability from a strategic perspective into the IPM system and discusses its 

implications for developing a sustainable IPM system model. 

3. How can sustainability be measured within innovation projects and placed within the structuring 

of Innovation Portfolio Management processes? 

The fourth sub-research question includes the results of the multiple-case study. Answering this sub-

research question develops an understanding of the influence of current IPM practices on integrating 

sustainability. 

4. How is the challenge of integrating sustainability currently perceived and conceptualized in 

practice, and how does it fit with the current innovation portfolio management system? 

Finally, the last sub-research question also includes the results of the multiple-case study. It focuses on 

methods and tools used and proposed in practice for the integration of sustainability. 

5. How do methods and tools for measuring sustainability support integrating sustainability into the 

Innovation Portfolio Management system in practice? 
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1.4 Thesis outline 
The remainder of this report is organized as follows. Chapter 2 includes this research methodology, which 

describes the outline of the research design and its steps. Chapters 3 to 5 involve the literature review 

that answers the first three sub-research questions, which serve as input for developing the multiple-case 

study research. Chapter 6 involves the results of the multiple-case study and answers the final sub-

research questions. Chapter 7 presents the discussion that includes the developed final model and 

elaborates on this research's conclusions and contributions, both for theory and practice. Finally, Chapter 

8 presents the conclusions of this research by answering the research questions, presenting the limitations 

of this research, and suggestions for future research. 



 
5 

2. Methodology 
This chapter describes the research methodology that consists of both a literature review and empirical 

research. This chapter will first elaborate on the research design. The successive paragraphs will elaborate 

on the data collection, data analysis, and the controllability, validity, and reliability of this research. 

2.1 Research design 
This master thesis regards exploratory research. The goal is to identify the current state of literature and 

practice on innovation portfolio management and integrating sustainability into the innovation portfolio 

management system. Because of its exploratory nature, this research concerns a qualitative approach, for 

which no new hypotheses are included (Bloomberg, Cooper, & Schindler, 2011). However, this research 

can be used as a source for the development of new hypotheses. This research first presents a systematic 

literature review that develops a shared understanding and assesses the current state of the subject's 

literature in an explorative manner. The systematic literature review answers sub-research questions 1, 

2, and 3, presented in Chapter 1 and elaborated upon in Chapter 2.2 of this report. The empirical research 

answers sub-research questions 4 and 5, which are presented in Chapter 2.3 of this report. By answering 

the sub-research questions, the systematic literature review and empirical research combined contribute 

to answering the main research question, which is presented in Chapter 1. The empirical research involves 

a multiple-case study. This method fits the nature of this research seeking an explanation for a 

contemporary circumstance, with no control over behavioral events, and the how and why type of 

research questions developed for this research (Yin, 2018). Because of the diverse nature of innovation 

portfolio management processes in practice and approaches in defining and increasing sustainability 

practices, this research studies 15 cases exploratively. Based on the literature review's conclusions and 

the empirical results, a model was developed and presented within the discussion section.  

Figure 1: Research process and data sources 
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Figure 1 visualizes the iterative research processes and the data sources for the specific steps to clarify 

the research process.  

Paragraph 2.2 further elaborates on the methods and data sources used for the systematic literature 

review. Paragraph 2.3 elaborates on the methods and data sources used for empirical research. 

2.2 Systematic literature review 
This research will develop a shared understanding of the concepts and discover and synthesize the current 

literature on integrating sustainability into the innovation portfolio management system through a 

systematic literature review. The systematic approach ensures the reproducibility, quality, and 

transparency of this research (Tranfield, Denyer, & Smart, 2003). As Chapter 1 proposed, the literature 

review will answer the following sub-research questions: 

1. What is the function of Innovation Portfolio Management in integrating strategies, and how is it 

structured within the organizational context? 

2. How can sustainability be conceptualized within the context of the innovation portfolio, and how 

could strategic goal setting support strategic continuation within the Innovation Portfolio 

Management system? 

3. How can sustainability be measured within innovation projects and placed within the structuring 

of Innovation Portfolio Management processes? 

The literature review involves two stages, which are the data collection stage and the synthesis phase. 

Paragraph 2.2.1 and 2.2.2 further elaborates on the separate stages. 

2.2.1 Stage 1: Data collection 
The collection stage included exploring the problem space to get acquainted with the existing literature 

and subjects and assessing the subject area's size and leading topics. The exploration led to the 

development of search terms, and inclusion and exclusion criteria for collecting the data were developed 

to ensure relevance and qualitative data. Additionally, this systematic approach ensures reproducibility 

and transparency of this research. The first exploration of the data was relatively unguided for its 

explorative nature and mainly included synthesis articles, books, and articles involved in the concepts of 

IPM and sustainability integration. Table 1 shows an overview of the keywords used for the data collection 

based on exploring the data. 

Table 1: Keywords of sub-research questions 

Searches for relevant literature were performed within electronic databases that include scientific articles 

within the relevant topics. These electronic databases included: Scopus, JSTOR, and Google Scholar. 

Literature was identified by searching with specific keywords and maintaining inclusion and exclusion 

Sub-research question Keywords 
Research question 1 Innovation portfolio management, innovation portfolio structuring, continuation of strategy, 

innovation strategy, innovation portfolio management goals, innovation portfolio 
management decision-making process. 

Research question 2 Sustainability, sustainable development, triple-bottom-line, sustainable development goals, 
sustainability assessment, sustainability indicators, sustainable decision-making, sustainability 
strategy development. 

Research question 3 Sustainability innovation portfolio management framework, sustainable innovation project 
selection, sustainable resource allocation, sustainable project prioritization, strategic 
sustainability integration. 
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criteria. Using inclusion and exclusion variables ensures the relevance and quality of articles included in 

this literature review (Tranfield, Denyer, & Smart, 2003). The literature review comprises peer-reviewed 

articles written in English, published within the period of 1997-present. This period involves the period in 

which an increased level of attention to the subject of IPM is given for its published best practice research 

establishers of IPM methods such as Cooper and Edgett (1999). The complete set of inclusion and 

exclusion criteria are visualized below in Table 2. After applying the inclusion and exclusion criteria on 

found literature, the literature was screened for inclusion. First, the abstracts and titles were read and 

screened on relevance, and after that, a second screening involved reading the literature's introduction 

and conclusion.  

Table 2 Applied inclusion and exclusion criteria in a systematic literature review 

Inclusion Exclusion 

Peer-reviewed articles Literature reviews 

English Irrelevant field of study 

Relevant subject area Irrelevant topic 

Period 1997-present  

Besides exploring literature within search engines, the supervisors of this master thesis suggested several 

papers, titles, and authors. Proposed literature was also further extended through forward and backward 

snowballing. 

Finally, forward and backward snowballing was applied to the selected literature. Backward snowballing 

was performed by analyzing references in articles collected through the search engines based on the 

proposed keywords and inclusion and exclusion criteria. Forward snowballing was performed with Scopus, 

Google Scholar, and Web of Science databases' functionalities. 

2.2.2 Stage 2: Synthesis of findings in the literature 
The second stage resulted in an overview of selected literature, from which data was structured and 

analyzed in cooperation with the supervisors of this master thesis. The sub-research questions are 

answered by analyzing and synthesizing the findings to combine and compare the selected literature's 

knowledge on integrating sustainability-oriented strategic objectives into IPM decision-making. This led 

to the development of conclusions and recommendations presented within the literature review chapters 

(chapters 3 to 5 of this report). 

2.3 Empirical analysis 
This thesis research involved empirical research conducted in the form of a multiple-case study analysis 

through in-depth semi-structured interviews with specialists and practitioners within the function of 

innovation portfolio management. The method proposed by (Yin, 2018) provided the basis for the design 

of this multiple-case study research. A description of the cases involved in this case study research can be 

found in Table 3. 

The following sub-research questions were answered within the empirical research: 

4. How is the challenge of integrating sustainability currently perceived and conceptualized in 

practice, and how does it fit with the current innovation portfolio management system? 

5. How do methods and tools for measuring sustainability support integrating sustainability into the 

Innovation Portfolio Management system in practice? 
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2.3.1 Stage 1: Data Collection 
A multiple-case study has gathered the data to answer the empirical research questions through 15 

qualitative semi-structured interviews. Appendix A provides the interview protocol used for structure and 

guidance during the interviews and ensures that all essential subjects were discussed. These subjects 

concerned background questions regarding the interviewee, questions regarding the structure of their 

IPM processes on portfolio and project level, the strategic function of IPM within their organization, their 

orientation regarding sustainability, and methods and tools for integrating sustainability or other strategic 

objectives into their IPM system.  

The interview protocol was developed based on the literature review and was validated by the 

supervisors. The interviewees all work within organizations, either profit or non-profit, that have methods 

for IPM in place, and their functions all involve IPM decision-making processes. The interviewees have 

backgrounds in diverse markets, making the sampling representative and variable on the dimensions of 

theoretical interest (Seawright & Gerring, 2008); this could cause for case independency (Gerring, 2001). 

The empirical research aims to verify and extend the literature study by discovering and validating 

previous results. Table 3 briefly introduces the cases. 

Table 3: Case descriptions multiple-case study 

Case Company description Functional description 

A 
A workspace environment facilitator that designs, produces, and facilitates office 
furnishing internationally with its headquarters in the Netherlands. 

Innovation Manager 

B 

A software developing and consultancy company for strategic IPM processes that 
advises and develops software that assists decision-making processes by providing 
strategic analyses and visualizing the innovation portfolio's results and pathways. 

Chief Technology Officer, IPM 
Expert, and IPM Consultant 

C 
A production company of advanced, high-performance materials from polymer 
yarns and fibers within a large variety of markets, with B2B customers only.  

Director of Marketing & 
Innovation 

D 
A producer and solution provider within diverse industries and markets, with its 
expertise being fermentation and other biobased processes. 

Director of Research 
Excellence 

E 
A specialty chemical provider that delivers value-adding effects on materials for 
process efficiency and product performance, such as coatings, polymers, polymer 
additives, and other solutions for the development of advanced materials. 

Director of Research & 
Technology 

F 
A specialized nutrition producer based on dairy products for early life and medical 
nutrition, and currently a producer of plant-based nutritional products.  

Director of R&D Processes and 
Organization 

G 
A family-owned company that is a producer and solution provider of animal 
nutrition within the agricultural sector. 

Chief Executive Officer 

H 
A power supplying company, active in B2B and B2C markets, with a strong focus on 
providing renewable energy. 

Innovation Leader 

I 

A producer and solution provider of maritime equipment, such as vessels for 
offshore, dredging, and wet mining markets. Mainly they provide specialized 
solutions in which they implement their innovations. 

Manager of Development & 
Innovation 

J 
A provider of modular conveyor solutions. Active globally within diverse markets, 
with its headquarter located in America. 

Europe General Manager 

K 

Developer and total solution provider of food processing systems focused on the 
poultry market. 

Innovation Director of New 
Technology and Digital 
Transformation 

L 
A healthcare provider that includes care in nursing homes, home care, and a 
hospital. Their innovation is mainly targeted at scaling innovations and technologies 
into their diverse operations. 

Healthcare Innovation 

M 
An independent scientific research organization that is focusing on applying 
knowledge to boost the competitive strength of the Dutch industry. 

Director of Strategic Analysis & 
Policy 

N A family-owned company that develops and supplies paint products.  Chief Executive Officer 
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O 

A public organization that provides drinking water, purifies wastewater and is 
responsible for other water management activities in a region in the Netherlands.  

Program Manager 

2.3.2 Stage 2 – Synthesis of findings 
The empirical data have been analyzed using coding following a template approach characterized by 

utilizing existing concepts and theories (Van Aken, Berends, & Van der Bij, 2007). The coding process 

involved first and second-cycle coding methods. The first coding cycle involved preliminary investigation 

in the form of a literature review and has resulted in a starting-list of research-generated codes and 

categories used for the first analysis of the data, which is defined as ‘provisional coding’ (Saldaña, 2015, 

p. 144). For validation and a ‘reality check’ for the starting list to not be influenced too much by the coder's 

perspective and ideas, the supervisor reviewed the starting list, whereafter it was revised accordingly. The 

next step was coding three initial cases to validate and check the fit of the coding with the cases and 

prevent the risk of fitting the qualitative data in categories that may not apply in the form of premature 

coding (Saldaña, 2015). Premature coding could prevent the researcher from being open to alternative 

thinking (LeCompte & Schensul, 1999). This has led to an initial coding scheme presented in Appendix B: 

Coding scheme Table 20 and is applied to all cases.  After the data was analyzed and quotes were 

connected to the initial coding starting-list, a second recoding cycle was iteratively carried out to create a 

coding list that goes more into the subject's depth. This helped to discover new subjects and themes that 

were not considered initially. This has generated codes at a lower aggregation level through a coding 

method defined as ‘sub coding’ (Saldaña, 2015, p. 78) until saturation was reached. The final coding list 

has been provided in Appendix B: Coding scheme in Table 21 of this report. 

The coding was the initial step of data structuring. Based on this structuring, the data has been analyzed 

to answer the sub-research questions. This has led to conclusions and recommendations that are 

presented in Chapter 6 of this report.  

2.4 Model design 
Based on the synthesis of the literature review findings and the empirical research, its conclusions and 

recommendations were aggregated into a model design that integrates sustainability into the IPM system. 

The model design, conclusions, and recommendations are discussed in Chapters 7 and 8 of this report. 

This model is generic and is independent of specific contextual settings. The testing of this model was 

infeasible in the time available for this thesis. However, theoretical and managerial conclusions have been 

formed based on this model.  

2.5 Controllability, reliability, and validity 
Controllability refers to the extent to which the results of the study are controllable. This research 

controllability is assured by the development and extensive elaboration on the methodology used to 

perform this research. Within the empirical research, the conclusions are supported by referring to the 

specific cases that have led to these conclusions. The conclusions are supported by direct quotes from the 

interviews performed. Additionally, transcripts, raw coding data, and tapes are available upon request, 

for which it is made possible to verify the researcher's analyses. 

Reliability refers to the independence of the results so that if the research were to be performed with the 

same methodology, the results would not differ from the current study (Yin, 2018). Reliability can involve 

the researcher's reliability, the instruments, and the respondents (Van Aken, Berends, & Van der Bij, 

2007). The researchers' reliability is assured by discussing the coding results with the supervisor. 
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Additionally, standardization is applied by setting data collection procedures to ensure all data is analyzed 

in the same manner. A software package allows for the coding and analysis of data systematically (Van 

Aken, Berends, & Van der Bij, 2007). Finally, conclusions have been discussed both while analyzing the 

data and after proposing the final results with the supervisors to ensure the development of conclusions 

is performed reliably. The respondents' reliability is ensured by selecting a diverse set of interviewees, 

active in diverse markets, with different views on the subject, and the condition that their function is 

directly involved with IPM decision-making. This ensures an objective perspective on the subject (Van 

Aken, Berends, & Van der Bij, 2007).  

Finally, validity refers to the research findings’ accurateness (Creswell & Miller, 2000; Creswell, 2014). 

Validity has been taken into account by employing several strategies. Firstly, the interview protocol was 

partially developed based on previous research on subjects that can be directly linked to this thesis 

research subject. Secondly, the first concept of the interview protocol is validated by all supervisors of this 

research who are experts on both performing qualitative research and are experts on sustainability and 

Innovation Portfolio Management. Thirdly, based on the interviews, data collection procedures have been 

evaluated and improved iteratively after every interview. Additionally, the first interview performed 

concerned an interview with an expert on IPM, which was used as a validation method for the interview 

protocol. Finally, results were discussed with the supervisors to identify possible ambiguities of the results 

and identify the supervisors' conceptions and experiences that link with the results for the development 

of conclusions. 
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3. Innovation Portfolio Management; the definition, the strategic 

function, and the structuration 
This chapter answers the first sub-research question, “What is the function of Innovation Portfolio 

Management in integrating strategies, and how is it structured within the organizational context?” using 

a literature review. This chapter contains three sections. First, this chapter defines Innovation Portfolio 

Management and discusses its strategic function. Secondly, this chapter defines the goals of effective 

Innovation Portfolio Management. Finally, it discusses the structuring of Innovation Portfolio 

Management processes in the organizational context. This is the first chapter of three consequent 

chapters of the literature review. Chapter 4 will elaborate on the concept of sustainability, the 

development of sustainability strategies, and the role of Innovation Portfolio Management in this matter. 

Chapter 5 elaborates on the existing literature on the integration of sustainability into the Innovation 

Portfolio Management system. 

3.1 Innovation Portfolio Management 
For businesses to sustain their competitive advantage, having an effective Innovation Portfolio 

Management (IPM) system in place is essential (Mugge & Markham, 2013; De Brentani, Kleinschmidt, & 

Salomo, 2010; De Maio, Verganti, & Corso, 1994). Innovation Portfolio Management (IPM) constitutes the 

management function that makes go/stop/on-hold decisions regarding innovation projects by evaluating, 

selecting, and prioritizing these projects while taking the portfolio as a whole into account. This regards 

innovation projects that constitute the firm’s entirety of New Product Development (NPD) projects 

(Cooper, Edgett, & Kleinschmidt, 1999), Research and Development (R&D) projects, and in some cases, 

process innovation projects. IPM aims at improving the overall portfolio value (Cooper, Edgett, & 

Kleinschmidt, 1999; Cooper, Edgett, & Kleinschmidt, 2002a; Cooper, Edgett, & Kleinschmidt, 2002b). The 

IPM has a strategic function as it operationalizes the focus of the organizational innovation efforts 

determined by their corporate strategy (Meskendahl, 2010; Morris & Jamieson, 2005). 

IPM is widely discussed within literature because of its current strategic and increasingly important 

function (Artto & Dietrich, 2004; Dietrich & Lehtonen, 2005; Patanakul & Milosevic, 2009). However, 

before Cooper, Edgett, and Kleinschmidt executed a study among various industries to establish the state 

of development of IPM in the late 1990s’, the literature mainly constituted financial portfolio theories and 

operations research. The function of IPM was mainly focused on the optimization of single project efforts 

(Meifort, 2016). Cooper, Edgett, and Kleinschmidt’s study have caused IPM research to shift to a more 

strategic perspective, as they demonstrated the importance of IPM on implementing corporate strategies 

by linking strategy formulation to strategy implementation by allocating resources (Danila, 1989; Cooper, 

Edgett, & Kleinschmidt, 1999; Loch & Pich, 2001; Kavadias & Chao, 2007; Meskendahl, 2010; Kavadias & 

Chao, 2013). This paradigm shift on the subject of IPM led to the following widely used definition that 

applies to the current state of development of IPM, developed by Cooper et al. (1999): 

“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 deprioritized; and resources are allocated and reallocated to the active 

projects.” (Cooper, Edgett, & Kleinschmidt, 1999, p. 355) 
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Cooper et al. (1999) define the portfolio decision-making process as follows: 

“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. It is an encompassing or overlapping process of several 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, 

1999, p. 355) 

Even though now IPM has a common definition, the concept of Innovation Portfolio Management has 

been, and still is, studied under several names. Examples are, “Innovation Portfolio Management” 

(Meifort, 2016), “Portfolio decision-making” (Kester, Hultink, & Lauche, 2009), “Portfolio Management” 

(Cooper, Edgett, & Kleinschmidt, 1997a), “R&D Portfolio Management” (Menke, 2013). This research uses 

the term Innovation Portfolio Management (IPM) or IPM system within the boundaries of the definition 

by Cooper et al. (1999). 

3.2 The strategic function of Innovation Portfolio Management 
IPM is a strategic decision-making management function that efficiently and effectively manages the 

portfolio of innovation projects according to the corporate strategy (Cooper, Edgett, & Kleinschmidt, 

1999; Meskendahl, 2010). Strategic objectives have a vital function in the structuring of the decision-

making processes of IPM. This is a logical link, as the corporate strategy describes how a firm will be 

operating within a specific market to sustain a competitive advantage compared to its competitors 

(Meskendahl, 2010). This involves “a coherent set of mutually reinforcing policies or behaviors aimed at 

achieving a specific competitive goal” (Pisano, 2015, p. 44). In literature, aligning the IPM system with the 

corporate strategy has been proven to have a direct positive link with future profitability (Mikkola, 2001) 

and market effectiveness (Cooper, Edgett, & Kleinschmidt, 1999; Kester, Hultink, & Griffin, 2014). The 

importance of IPM is outlined within a multitude of studies on IPM (e.g. (Archer & Ghasemzadeh, 1999; 

Artto & Dietrich, 2004; Morris & Jamieson, 2005; Grundy, 1998) as it enhances the probability of actually 

realizing the creation of value (Menke, 2013). Additionally, it provides transparent decision-making 

(Cooper, Edgett, & Kleinschmidt, 1999), which actively contributes to decision-making clarity that leads to 

better market performance (Schultz, Salomo, Brentani, & Kleinschmidt, 2013). 

To ensure that the corporate strategy is aligned with the operational functions and with IPM, generally 

speaking, the corporate strategy is cascaded down from the strategic top to the operational level within 

projects. The corporate strategy is formed by the mission and vision of the business (Archibald, 1992). It 

specifies the strategic direction that constitutes what markets to be operational in and what the business 

aims to achieve in these markets with a predefined allocation of resources (Varadarajan, 2018). The 

corporate strategy is cascaded down to the strategic business units (SBU) (Grant, 2005), in which the 

business strategy is designed to deliver and maintain a competitive advantage by guiding its functional 

levels that include IPM (Aalto, 2001; Varadarajan, 2018). The operationalization of the business strategy 

for the IPM department is translated into an innovation strategy that guides the IPM processes for 

strategic continuity on the innovation project level (Kaiser, Arbi, & Ahlemann, 2015; Morris & Jamieson, 

2005). 
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Figure 2 represents a visual representation of the continuity of strategy in a hierarchical structure that 

shows the integration of this process and the corresponding guiding departments and strategic 

reformulations from a top-down perspective. The model is an adaptation of the model by Morris & 

Jamieson (2005) and shows aspects of Turner’s model (1999). Additionally, aspects of a model by Kaiser 

et al. (2015) are integrated into the model presented in Figure 2. The model by Kaiser et al. (2015) includes 

information processing aspects from the strategic level to the innovation project level.  

Figure 2: Representation of Hierarchical Continuity of Strategy based on (Morris & Jamieson, 2005)  

3.2.1 The innovation strategy 
Resource allocation via IPM is part of implementing the strategic initiatives into the portfolio and project 

level and is considered a building block for strategy implementation (Shenhar, Dvir, Levy, & Maltz, 2001; 

Meskendahl, 2010). As indicated in Figure 2, the literature suggests that the innovation strategy guides 

the IPM processes. The employment of an innovation strategy is most common among top IPM 

performers (Barczak, Griffin, & Kahn, 2009; Cooper, Edgett, & Kleinschmidt, 2004; Killen, Hunt, & 

Kleinschmidt, 2008). Additionally, Pisano (2015) states that without an innovation strategy, improvement 

efforts within innovation processes can cause incoherent structures that could deteriorate an 

organization's innovation system. The innovation strategy aligns the innovation system, including the 

goals of the innovation efforts. It provides a clear understanding of how innovation goals contribute to 

the corporate strategy and the role of innovation (Cooper & Edgett, 2010). However, it is not limited to 

what a firm wants to achieve with its innovation efforts. It also includes a plan of action on how to achieve 

it by defining the strategic focus and execution strategy by making strategic and tactical portfolio decisions 

while committing the resources as defined within the innovation strategy (Cooper & Edgett, 2010). 

Varadarajan (2018) proposes the following definition for innovation strategy:  

“Innovation strategy is a firm’s relative emphasis on different types of innovations and the associated 

pattern of resource allocation, in alignment with its strategy at the corporate, business unit and functional 

levels.” (Varadarajan, p. 161). 

Based on this interpretation of the innovation strategy and the proposed model as presented in Figure 2 

it forms the layer within the hierarchy of strategies that guide IPM decision-making to operationalize 



 
14 

strategic objectives (Meskendahl, 2010; Shenhar, Dvir, Levy, & Maltz, 2001). IPM aims to operationalize 

strategic objectives into the portfolio of innovation projects directly. 

3.3 The Innovation Portfolio Management Goals 
IPM involves the management of resource allocation to innovation projects by several decision-making 

processes (Cooper, Edgett, & Kleinschmidt, 1999). By guiding and governing the decision-making 

processes on the initiation and advancement of innovation projects, IPM aims to eliminate poor projects 

within early maturity stages so that a minimum amount of resources is wasted (Cooper, Edgett, & 

Kleinschmidt, 2002). The effectiveness of the decision-making processes are dependent on the quality of 

the information and data upon which decisions are made; therefore, IPM also aims to improve the quality 

of the information and data that is gathered from the innovation projects for future decision-making what 

makes it an iterative process (Cooper, Edgett, & Kleinschmidt, 2002). 

The execution of the decision-making processes are highly dependent on the business context. Therefore, 

no general approaches exist in practice (Cooper, Edgett, & Kleinschmidt, 2001). However, IPM considers 

four generalized main goals independent of a company’s business context (Cooper, Edgett, & 

Kleinschmidt, 2002). These goals are value maximization, portfolio balance, the right number of projects, 

and the portfolio's value maximization. Table 4 elaborates on the IPM goals in more detail. 

Table 4: Goals of Innovation Portfolio Management 

A study by Kester et al. (2014) concluded that the IPM goals formulated in Table 4 are highly 

interdependent. Specifically, balancing the portfolio and having the ‘right’ amount of projects are 

conditions to achieve strategic alignment and value maximization. Therefore, the IPM goals should not be 

integrated as separate considerations in developing the IPM processes and should all be adhered to in 

balance to fit with the business context (Cooper, Edgett, & Kleinschmidt, 1999). Besides the business 

context, each criterion's importance should be valued along with the sensemaking capabilities of actors 

involved, and, specifically, the formulation and implementation of the corporate and innovation strategy 

in general (Christiansen & Varnes, 2009). 

Goals of Innovation Portfolio Management 
 

Strategic alignment 

The innovation projects should have a strategic fit with the business’s 
strategy, both in terms of the content of the project as in terms of the 
spending breakdown across the portfolio (Cooper, Edgett, & Kleinschmidt, 
1997a; Cooper, Edgett, & Kleinschmidt, 1997b; Kester, Hultink, & Griffin, 
2014). 

Portfolio balance 

The portfolio should be balanced by assessing the innovation projects 
alongside parameters deemed crucial for the businesses’ innovation 
activities. Examples could be incremental versus radical projects, specific 
markets to be served, or product categories (Cooper, Edgett, & Kleinschmidt, 
1997a; Cooper, Edgett, & Kleinschmidt, 1997b; Kester, Hultink, & Griffin, 
2014). 

Value Maximization 

Maximizing the overall portfolio value, as defined by the specific company. 
For for-profit businesses, an example is a return on investment; however, this 
could also be other strategic objectives (Cooper, Edgett, & Kleinschmidt, 
1997a; Cooper, Edgett, & Kleinschmidt, 1997b; Kester, Hultink, & Griffin, 
2014). 

The ‘right’ number of projects 

Because of the limited resources available, the ‘right’ number of projects be 
selected for efficient and effective resource allocation without going over 
budget and hindering further project development by the lack of resources 
(Cooper, Edgett, & Kleinschmidt, 2002). 
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3.4 The Innovation Portfolio Management process structuring 
IPM is a function that involves multiple decision-making processes that together have the function of 

operationalizing strategic objectives into the innovation portfolio (Meifort, 2016). The decision-making 

processes involve four key decision-making functions: project selection, project prioritization, resource 

allocation, and business strategy implementation (Cooper, Edgett, & Kleinschmidt, 1998). For these 

processes to be effective and efficient, the structuring of these processes is of importance. Currently, no 

standard framework of structuring IPM processes exists within the literature, as for the structuring of the 

decision-making processes has not been established as a standard construct (Killen, Hunt, & Kleinschmidt, 

2008; Von Ahsen & Heesen, 2009). The processes are highly business context-dependent and differ in 

many aspects (Cooper, Edgett, & Kleinschmidt, 2001; Kerzner, 2004). However, to discuss the structuring 

of IPM processes, two generic IPM frameworks are presented in the following paragraphs. The 

frameworks are selected based on their strategic focus, generalizability, and because they contain all 

processes involved in IPM as defined within this research. Additionally, the selection is based on the 

relevance and usage of the frameworks in the IPM literature. 

3.4.1 Generic IPM framework 1: Framework for Project Portfolio Selection (Archer & 

Ghasemzadeh, 1999) 
The framework of Archer et al. (1999) is developed to represent an integrated framework that 

incorporated flexibility and logical series of activities within distinct stages while considering the full 

participation of the decision-makers (Archer & Ghasemzadeh, 1999). It describes three consequent stages, 

which are: pre-process, portfolio selection process, and post-process. Different activities are to be 

executed within each stage to select, evaluate, prioritize projects, and adjust the portfolio and resource 

allocation accordingly. Additionally, Archer & Ghasemzadeh (1999) propose several methodologies for 

executing the activities; however, they underline the possibility of integrating specific decision-making 

tools applicable for the specific business that support the evaluation and selection of projects to the 

business context. The guidelines and type of resource allocation are based upon strategic development 

and are presented as methods for aligning processes with strategy. Figure 3 presents the framework by 

Archer & Ghasemzadeh (1999). 

 

Figure 3: Project Portfolio Selection Framework (Archer & Ghasemzadeh, 1999)  
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Because this model involves pre-processing activities (visualized in the oval boxes in Figure 2), the model 

allows for the re-evaluation of the portfolio if new projects, changes in strategic focus, revisions to 

resource availabilities, and changes in the environment arise (Archer & Ghasemzadeh, 1999). The portfolio 

selection process (visualized in the heavily outlined boxes) shows a clear separation of single-project and 

portfolio analysis and includes a process for portfolio adjustment. Finally, the post-process activities 

(visualized in the lightly outlined boxes) assure the iterative nature of the model by reevaluating the 

analysis of single-projects and the portfolio and allow for changes to be made to the process (Archer & 

Ghasemzadeh, 1999).  

3.4.2 Generic IPM framework 2: Portfolio Review Dominant approach (Cooper, Edgett, & 

Kleinschmidt, 2000) 
Cooper et al. (2000) portfolio-review approach build upon a Stage-Gate® approach that divides an 

innovation project into separate maturity stages based on the development stages of an innovation 

project. Before a project transitions to the next stage of maturity, it has to pass a ‘gate,’ an evaluation 

that considers if the project is continued, put on hold, or stopped. It determines its priority concerning 

the other projects within the innovation portfolio. Cooper et al. (2000) 's portfolio review dominant 

approach focuses mainly on the portfolio review and not on a single-project review. Additionally, this 

process does not frequently evaluate the projects; however, all innovation projects in the portfolio 

compete against each other as the whole portfolio is up for (re)evaluation. This approach does not involve 

an integrated review process within all gates of the Stage-Gate® process. It is developed as a separate 

overarching review process besides project reviews that consider all projects that have reached a maturity 

level in which data is available, which is, in most cases, the second maturity gate and beyond. The portfolio 

review sessions are generally held 2-4 times a year. The single-project review gates within the Stage-Gate® 

process, which are held continuously, only serve as checks for projects proceeding on schedule and budget 

(Cooper, Edgett, & Kleinschmidt, 2000). Figure 4  visualizes the portfolio review dominant approach. 

 

Figure 4: Portfolio Review Dominant Approach (Cooper, Edgett, & Kleinschmidt, 2000) 
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3.4.3 Analyzing the IPM structure 
The IPM structures, as presented in Figure 3 and Figure 4, provide a basic process structure for combining 

project selection, project prioritization, resource allocation, and implementation of business strategy. 

These frameworks' structures do not directly represent the framework of IPM processes in practice 

(Cooper, Edgett, & Kleinschmidt, 2001). However, it visualizes the primary considerations and 

interconnections between IPM processes and how and in what maturity stages the portfolio and 

individual projects are generally reviewed. As defined in this chapter, the structure of IPM processes is 

and should be dependent on the business context. This means it should fit with both the internal and 

external environments of these businesses, as it has an effect on the operationalization of the selection 

and prioritization methodology the organization employs (Cooper, Edgett, & Kleinschmidt, 2001; 

Meskendahl, 2010). The effectiveness of the adapted structures in practice can be analyzed upon four 

aspects directly linked with the IPM goals and, therefore, the portfolio success, according to Meskendahl 

(2010). These are the consistency of the portfolio planning with the strategic planning, the diligence in 

selecting the portfolio, the degree of formalization of the process involved, and the degree of integration 

(Kahn, Barczak, & Moss, 2006; Meskendahl, 2010) that form the operationalization of the organizational 

context in the structuring the IPM processes. Due to the relatedness of consistency and diligence of the 

portfolio planning, these aspects will be described as the strategic fit within the remainder of this thesis 

research. The following paragraphs describe the aspects for analyzing IPM structuring by Meskendahl 

(2010) shortly. 

3.4.3.1 Strategic fit 

Consistency of the IPM structure with the corporate and business strategy 

The consistency of the IPM structuring refers to the degree of linkage between the strategic planning 

process and the portfolio planning process and considers the degree to which the business drivers and 

portfolio goals originate from the strategic objectives, which is one of the goals of IPM (Park, Hartley, & 

Wilson, 2001; Meskendahl, 2010). Therefore, it is a direct measurement of strategic fit and contributes to 

one of the goals of IPM; strategic alignment. The consistency considers the integration of strategic 

objectives as developed by the business within their IPM decision-making processes. Additionally, it 

contributes to the balance of a portfolio, as defined within the corporate strategy and portfolio success 

(Cooper, Edgett, & Kleinschmidt, 1999; Meskendahl, 2010). 

The diligence of the IPM structure 

The IPM structure's diligence refers to the overall appropriateness for selecting the ‘right’ projects and if 

it aligns with the direction of the future portfolio that is envisioned by the organization (Meskendahl, 

2010). This is measured by reviewing the methods and interdependencies of projects that are considered 

within the IPM processes, and the balance of the considerations of innovativeness and timing of projects 

in the portfolio (Archer & Ghasemzadeh, 1999; Cooper, Edgett, & Kleinschmidt, 2000; Meskendahl, 2010). 

Therefore, diligence is a measure of the comprehensiveness of considerations, project characteristics, and 

interdependencies. The portfolio must have a clear direction and overall fit with the organizational 

objectives. Optimizing the diligence of the IPM structuring should be an ongoing process. The IPM 

structure should, therefore, have the functionality of reiterating its analysis processes for decision-making 

as suggested by the generic frameworks of both Archer et al. (1999) and Cooper et al. (2000) to keep the 

decision-making processes aligned with the corporate strategy (Kaiser, Arbi, & Ahlemann, 2015). It, 

therefore, in addition to the consistency, assures the strategic fit. 
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3.4.3.2 Formalizing the IPM structure 

Formalizing the IPM processes has been a topic of discussion within literature and practice. Literature 

studies emphasize the importance and positive effects on efficiency as it clarifies the process and makes 

the process transparent and consistent (Archer & Ghasemzadeh, 1999; Cooper, Edgett, & Kleinschmidt, 

1999; Martinsuo & Lehotonen, 2007; Meskendahl, 2010). Additionally, high formalization increases 

overall portfolio success, mostly, though not exclusively, when complexity is high (Teller, Unger, Kock, & 

Gemünden, 2012). The formalization of an IPM structure and its processes are essential in the single-

project review and the portfolio review processes for both new projects and existing projects. However, 

the degree of formalization should be considered a curvilinear effect, where formality should not hold 

back the flexibility and necessary introduction of new informal initiatives in the IPM and NPD processes 

(Kahn, Barczak, & Moss, 2006). Meskendahl (2010) proposes to measure the degree of formalization 

based on the degree of overall process formalization, the transparency of rules and processes, the 

accuracy of evaluation, the objectivity of decision-making criteria, and the consistent application of the 

formalities. 

3.4.3.3 Integration of stakeholders in the IPM structure 

IPM decision-making affects the organization as a whole; therefore, stakeholders of the IPM success are 

found within many departments of the organization (Cooper, Edgett, & Kleinschmidt, 2001; Kahn, Barczak, 

& Moss, 2006). Therefore, the integration aspect of the IPM structure refers to the involvement of an 

organization's different functions, and if their perspectives are accounted for within the IPM processes 

(Archer & Ghasemzadeh, 1999; Meskendahl, 2010). 

 

 

 

 

 

 

 

 

 

 

 

  

Answering sub-research question 1:  

“What is the function of Innovation Portfolio Management in integrating strategies, and how is it 

structured within the organizational context?” 

The IPM system aims to balance and maximize the portfolio's value by strategically aligning the portfolio 

of innovation projects while managing the right amount of projects. IPM is essential for implementing 

corporate strategy, as it links strategy formulation with strategy implementation by its decision-making and 

resource-allocating function. The innovation strategy guides IPM decision-making and is based on the 

corporate strategy to implement the innovation portfolio's strategic objectives. IPM is a strategic decision-

making management function of the innovation portfolio. The decision-making processes involve 

evaluating, selecting, and prioritizing innovation projects, and are structured based on the business 

context, wherefore there is no standard construct. However, IPM structuring can be measured on four 

aspects: the consistency, diligence, degree of formalization, and integration of stakeholders of the IPM 

structure. 
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4. The concept of sustainability and IPM 
This chapter answers the second sub-research question, “How can sustainability be conceptualized within 

the context of the innovation portfolio, and how could its conceptualization support the strategic 

continuation within the Innovation Portfolio Management system?” through a literature review. This 

chapter consists of three sections. The first section discusses the importance of IPM for integrating 

sustainability. The second section elaborates on the concept of sustainability and discusses its 

conceptualization for the innovation portfolio. Finally, this chapter concludes by discussing the challenges 

of developing sustainability strategies and integrating them. 

4.1 Sustainability integration 
Sustainability has been an important topic of discussion in general for the last 20 years (Sabini, Muzio, & 

Alderman, 2019). This fits with the societal and environmental changes that influence customers' buying 

behavior towards the preference of sustainable products over less sustainable products, even at higher 

costs (Du, Yalcinkaya, & Bstieler, 2016; Eling, 2020; Lee & Tang, 2018). Besides customers, the increasing 

ethical pressure on individuals, in general, is another reason for this movement. It motivates, among 

others, high potentials to choose for companies actively taking their responsibility (Lee & Tang, 2018; 

Eling, 2020). Reasons within the production and supply chain to move towards more sustainable 

operations originate from uncertainty caused by increasing volatility and resources. Implementing a more 

sustainable supply chain could decrease uncertainty and decrease costs (MacArthur, 2013). These 

changes together cause companies no longer to recognize sustainability as an expensive side practice, but 

rather as a way of creating value that could become a competitive advantage, and exploiting sustainable 

practices could guarantee future success (Bocken, Farracho, Bosworth, & Kemp, 2014; Berns, et al., 2009; 

Eling, 2020). 

Chapter 3 of this research report already discussed the role of IPM within the strategic structure. It has 

the function of integrating and operationalizing the corporate strategy by making decisions upon the 

continuation of the corporate strategy, i.e., the innovation strategy, so that portfolio of innovation 

projects is aligned with the corporate strategy (Kaiser, Arbi, & Ahlemann, 2015; Morris & Jamieson, 2005). 

IPM helps realize strategic objectives; IPM could help integrate sustainability and capture its strategic 

value (Meskendahl, 2010; Schipper & Gilbert Silvius, 2018; Shenhar, Dvir, Levy, & Maltz, 2001). 

4.2 The concept of sustainability 
Businesses struggle with the concept of sustainability and especially with bringing the concept into 

practice (Hope & Moehler, 2014). One of the causes could be that there is no consensus within the 

literature about its definition. Sustainability is a concept that can be explained in several ways, and over 

100 definitions are presented by scholars (Aarseth, Ahola, Aaltonen, Økland, & Andersen, 2017). This 

research focuses on sustainable development in innovation projects due to its fit with businesses' 

innovation practices. 

Sustainable development is most commonly defined in a report by the World Commission on Environment 

and Development (WCED), in a report known as the Brundtland Report in 1987 (Aarseth, Ahola, Aaltonen, 

Økland, & Andersen, 2017). This report defines sustainable development as the following: “Development 

that meets the needs of the present without compromising future generations' ability to meet their own 

needs” (World Commission on Environment and Development, 1987, p. 41). Dyllick and Hockerts (2002) 

proposes the following translation for corporate sustainability: “Meeting the needs of a firm’s direct and 
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indirect stakeholders (such as shareholders, employees, clients, pressure groups, communities), without 

compromising its ability to meet the needs of future stakeholders as well” (Dyllick & Hockerts, 2002, p. 

131). Even though sustainable development has an agreed-upon definition, the definition itself is not very 

explicit. It has caused the rise of studies towards a more common understanding and a more explicit 

definition that helps comprehend the various aspects of sustainable development. Elkington (1994), for 

example, has outlined the importance of integrating environmental thinking into the aspects of social, 

political, and economic activity (World Commission on Environment and Development, 1987). On this 

basis, he has proposed the triple-bottom-line, which is formulated initially as an accounting tool that looks 

objectively to the ‘bottom line’ of the three dimensions of social, economic, and environmental 

sustainability in order to make up the balance between the three (Elkington, 1999).  

Scholars within the field of sustainable development agree that the overall objective while focusing on 

sustainable development should be for new products to be sustainable in terms of the triple-bottom-line 

(Calik & Barbudeen, 2016; Elkington, 1999; Eling, 2020; Kusi-Sarpong, Gupta, & Sarkis, 2018; Maxwell & 

Van der Vorst, 2003; Muñoz-Pascual, Carla, & Galende, 2019). Within the business world, the Circular 

Economy (CE) is a popular concept that, besides the triple-bottom-line, causes excitement for 

comprehending sustainable development aspects (Blomsma & Brennan, 2017). CE aims to revise the 

traditional economy that could be defined as the ‘linear economy,’ by focusing production away from the 

usage of raw materials and move towards the usage of recycled material (MacArthur, 2013). Therefore, 

CE is more focused on societies' macro-level, affiliated with business model redesign (Gilbert Silvius, 

Kampinga, Paniagua, & Mooi, 2017). Therefore, CE encompasses the concept of integrating sustainability 

as a concept as it involves, and therefore encompasses the purpose of this research. However, businesses 

that move towards CE to develop and achieve sustainability strategies could develop their principles upon 

the concept of CE. The popular movement towards CE influences the development and the type and 

magnitude of strategic objectives businesses aim to integrate. Therefore, within the empirical analysis 

presented in Chapter 6 and the literature review on integrating sustainability-oriented strategic goals in 

IPM decision-making presented in Chapter 5, this thesis research will not exclude the concept of CE. 

However, this research's primary focus remains on integrating sustainable development in the context of 

the managing process of IPM to develop innovative projects that positively impact the three dimensions 

of the triple-bottom-line, or sustainable innovation projects (Calik & Barbudeen, 2016). Table 5 elaborates 

on the dimensions of the triple-bottom-line to increase understanding of the concept.  

Table 5: Elaboration of the dimensions of the Triple-Bottom-Line  

Dimension Description 

Economic dimension 
Focus on the company's economic sustainability to ensure a cash cow for sufficient liquidity and 
an above-average return for its shareholders (Dyllick & Hockerts, 2002).  

Social dimension 

Focus on positively impacting the individual and societal stakeholders, both in- and outside of the 
value chain. This includes, among others, employees of the organization, suppliers, distributors, 
customers or end-users, and society in general (Eling, 2020; Gauthier, 2015; Hansen, Grosse-
Dunker, & Reichwald, 2009; Juntunen, Halme, Korsunova, & Rajala, 2019; Tello & Yoon, 2008). 

Environmental 
dimension 

Focus on having no harmful impact or diminishing harm to the overall natural environment, 
including the atmosphere, geosphere, hydrosphere, and biosphere (Eling, 2020; Polonsky, 2011). 

Even though the triple-bottom-line has helped understand what aspects are involved within sustainable 

development, it has also been criticized for the three dimensions being highly interrelated and affecting 

each other in the development of sustainable objectives (Dyllick & Hockerts, 2002; Eling, 2020).  

This causes challenges within decision-making, as its dimensions could contradict and even mutually 



 
21 

exclude opportunities for increasing innovation projects' sustainability (Eling, 2020; Sabini, Muzio, & 

Alderman, 2019). It is, therefore, necessary to define innovation projects on a continuous spectrum of 

more or less sustainable, as it is deemed to be impossible to achieve the highest level of sustainability on 

all separate dimensions for the vast majority of projects (Eling, 2020; Nielsen & Wenzel, 2002). 

To further quantify and help steer sustainable development and develop strategic goals, the international 

community has adopted Sustainable Development Goals (SDGs) as a template approach towards a global 

understanding of sustainable development (Open Working Group of the General Assembly on Sustainable 

Development Goals, 2014). The SDGs involve 17 goals that could be placed within the dimensions of the 

triple-bottom-line, social sustainability (human well-being), environmental sustainability (well-being of 

the planet), economic sustainability (moving towards better economic climates in third world countries). 

Each goal has several targets formulated for 2030 within the specific goal (Open Working Group of the 

General Assembly on Sustainable Development Goals, 2014). Even though the SDG’s give direction, they 

are not clearly demonstrated in order for them to be achieved within the business sector in the context 

of commercial priorities and activities (Janoušková, Hák, & Moldan, 2018; Sullivan, Thomas, & Rosano, 

2018). Within the context of business innovation activities, they need to balance their strategic focus with 

specific business objectives while taking environmental and social expectations in mind (Delin, Jingbo, & 

Taohua, 2017). After that, these objectives can be translated into selection criteria for innovation 

portfolios so that the projects and prioritization can be aligned with the organizational strategy (Hope & 

Moehler, 2014), as discussed in Chapter 3 and presented in Figure 2. For the purpose of developing 

sustainable innovation strategies, Eling (2020) proposes a set of innovation objectives within the separate 

dimensions of the triple-bottom-line while taking an organizational context in mind. These objectives are 

presented in Table 6.  

Table 6: Innovation objectives within the dimensions of the triple-bottom-line (Eling, 2020). 

Dimension Objectives 

Economical dimension Lower development and product costs 

Higher development speed 

Higher customer value 

Higher competitive advantage 

Social dimension Preserving human rights 

Preserving or increasing human / societal health and wellbeing 

Preserving or increasing human/societal wealth 

Environmental dimension Preventing or reducing the use / making sustainable use of resources 

Preventing or reducing pollution of land, water, and air 

Preventing or reducing the destruction of ecosystems (land or marine) 

Preserving and protecting living species 

Setting objectives in line with the dimensions of triple-bottom-line help stakeholders to comprehend the 

strategic goals and directions of the organization that focuses on sustainability (Kock & Georg Gemünden, 

2016), and is found to be necessary for more effective sustainable development in the organizational 

activities (Maxwell & Van der Vorst, 2003). Strategic goal setting also provides strategic clarity, focus, and 

guidance in innovation activities and decision-making on prioritizing innovation projects (Kock, Heising, & 

Gemünden, 2015; Talke, Salomo, & Kock, 2011). Therefore, it is a critical starting point for developing 

more sustainable innovation projects (Del Giduice, et al., 2017), and to be able to connect innovation 

efforts with the broader business goals (Cooper & Edgett, 2010). 
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Based on this conclusion, this thesis research takes strategic goal setting as the basis for integrating 

sustainability into the IPM system in line with the proposed top-down strategic continuation in Chapter 

3. Chapter 5 further discusses this subject from the literature, and Chapter 6 discusses this subject in 

practice. 

4.3 Challenges for integrating sustainability 
Studies that discuss the development and integration of strategic goal setting for sustainability (or 

sustainability-oriented strategic objectives) explain that businesses encounter several challenges in 

developing and integrating strategies within their business context (Waas, et al., 2014). These challenges 

are argued to be interpretation, information-structuring, and influence of sustainability-oriented strategic 

objectives as further elaborated in Table 7 (Hallstedt, Ny, Robèrt, & Broman, 2010; Waas, et al., 2014). 

Table 7: Challenges for the development and integration of strategies for sustainable decision-making (Waas, et al., 2014; Hugé, 
Waas, Eggermont, & Verbruggen, 2011) 

Challenges for the development of strategies for sustainable decision-making 

Interpretation 
Interpreting sustainability considering the organization’s principles given a socio-environmental 
context. 

Information-structuring 
The multi-dimensional complexity of sustainability should be structured into operational 
information units (for example, indicators) and communicated correctly to feed the decision-
making processes. 

Influence 
Sustainability information should exert a real influence on decision-making and the actual 
implementation of sustainable development. 

 

Among other concepts, the SDG’s for example give a certain amount of interpretation, information-

structuring and could be used as a method for measuring the efforts of businesses for it to be able to 

influence their strategy development processes. However, the considerations of sustainability aspects are 

bound to be dependent on the strategic context (Baumgartner, 2014; Martens & Carvalho, 2017), which 

could mean it is not possible to develop a universal set of sustainability-oriented targets or indicators 

(Gilbert Silvius, Kampinga, Paniagua, & Mooi, 2017). Concepts like the SDG’s can merely guide companies. 

This means that sustainability-oriented strategic development could be developed based on the SDG’s. 

However, they need to be adapted for the organizational context in terms of interpretation, information-

structuring, and methods for integrating so that its influence in decision-making is assured. 

Within the IPM department context, which involves multiple decision-making processes, overcoming 

these challenges is of great importance. The IPM departments optimize their processes to achieve 

strategic alignment and portfolio balance while striving towards value maximization and maintaining the 

right amount of projects, which are the goals of IPM. Primarily the goal of value maximization needs 

interpretation of the valuation of sustainability, as increased sustainability (within its social and 

environmental aspects) does not directly generate financial/business success or customer value in all 

cases (Martinsuo & Killen, 2014). This could cause businesses to prioritize projects that generate financial 

value, business success, or customer value higher than projects that score high on the social and 

environmental sustainability dimensions that could provide strategic value (Martinsuo & Killen, 2014). 

Strategic value is currently not extensively considered within portfolio decision-making processes, as it is 

not as sure as financial and commercial measures (Martinsuo & Killen, 2014). However, within project 

success criteria, a broader view of project benefits has already been taken into account (Atkinson, 1999; 

Shenhar, Dvir, Levy, & Maltz, 2001). Strategically aligned interpretation, with the right information 
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structuring and assigned influence and strategic value on social and environmental aspects of 

sustainability is therefore critical for moving towards integrating sustainability into the IPM system. 

4.3.1 Sustainability assessment 
In order to overcome the challenges as presented in Table 7, Waas et al. (2014) suggest that a 

sustainability assessment tool could be helpful, as this uses the organizational context as the basis for 

developing and designing strategies towards sustainable development. Additionally, they suggest a 

sustainability assessment could be a ‘powerful decision-supporting tool’ for four purposes that help 

overcome the challenges as formulated in Table 7. Namely, it generates information for decision-makers 

and shows pathways for action instead of only setting goals (Bond & Morrison-Saunders, 2012; Waas, et 

al., 2014), and operationalizes sustainable development within the context of the firm. Sustainability 

assessment is a learning process; which creates opportunities for change in decision-making. Finally, it 

helps to structure information in order to be able to comprehend the complexity of sustainable 

development and helps integrating it into decision-making as it encourages the connection between 

strategic and lower subjected assessments and links assessment methodologies (Waas, et al., 2014). 

In order to support the sustainability assessment results, to support goal setting, and as suggested within 

the challenges as formulated in Table 7, sustainability indicators could provide a base for decision-making. 

It could help structure and operationalize information, so that knowledge and missing knowledge can be 

identified and interpreted (Waas, et al., 2014). Summarized, Waas, et al. (2014) suggest that by 

performing a sustainability assessment and by developing sustainability indicators, firms can: 

“Operationalize sustainable development for a given system in a particular socio-environmental context 

and, as such, attribute meaning to the concept, going beyond abstract formulations and definitions; 

generate and communicate complex sustainability information, in a well-structured manner informing 

decision-making, including to demonstrate accountability and allow benchmarking; facilitate continuous 

(social) learning among involved stakeholders and decision-makers; identify knowledge and data gaps. 

(Waas, et al., p. 5527)” 

The development of a sustainability assessment is complex; scholars have not yet agreed on an ideal 

sustainability assessment methodology. However, generic characteristics can be present within 

developed guidelines and characteristics and summarized into four categories (Waas, et al., 2014). These 

are presented in Table 8. What aspects exactly should be involved within the sustainability assessment 

and the exact development of sustainability indicators, however, is currently a topic of discussion among 

scholars. 
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Table 8: Characteristics of an ideal sustainability assessment methodology (Waas, et al., 2014). 

Categories of characteristics Description 

Fostering sustainability 
objectives 

The sustainability assessment should be adapted according to the sustainability objectives as 
a holistic or integrative perspective while dealing with establishing normativity, participation, 
transparency, and acting upon change (Waas, et al., 2014). 

Adopting a holistic 
perspective 

The sustainability assessment should be considering the system as a whole in an integrative 
manner, which includes the assessment of change and its trends and drivers on an 
appropriate time horizon and scope. 

Incorporating sustainability 
in the assessment process 

The sustainability assessment should be executed under active leadership with broad 
participation of stakeholders and experts while providing transparency regarding data, 
methods, and the decision-making process to minimize potential conflicts of interest. The 
assessment process should be considering the normative nature of sustainability, responsive 
to change while avoiding irreversible risks, and favoring a precautionary approach. 

Supporting decisions 

To support the decisions, the assessment should be formal, transparent, involve 
sustainability impacts and alternatives for decision-making, based upon the conceptual 
sustainability frameworks and its indicators, and iterative. Effective communication should 
be established by using the right methods and tools for the organizational context. Learning 
and improvement should be a continuous process. 

Employing a sustainability assessment, the firm can understand the organizational context and discover 

possible pathways on how to act upon it. This could guide decision-making for the development of 

strategic objectives towards sustainable development. It provides strategic clarity that is an essential 

factor of decision-making quality (Kock & Georg Gemünden, 2016) explained in 4.2. Additionally, it could 

allow for benchmarking, which helps corporate goal-setting improve its performance (Maltz, Bi, & 

Bateman, 2016).  

4.3.2 Sustainability indicators 
Besides the understanding, the integration and operationalization of the results is another important topic 

of discussion. After integrating sustainability assessment and developing strategic objectives, it should be 

further integrated into the organization to measure its progress and for businesses to benchmark their 

performance on sustainability within their operating market so that it is possible to iterate upon these 

objectives. Measuring the operationalized objectives helps overcome the challenges as formulated in 

Table 7, which are interpretation, information structuring, and influence, as indicators can be used for the 

assessment of specific objectives. They should be employed as a unified communication and reporting 

method to measure and compare projects along similar metrics that could provide a solid base for 

decision-making (Müller, Martinsuo, & Blomquist, 2008; Waas, et al., 2014). Gilbert Silvius et al. (2017) 

state that it is not possible to develop a universal set of sustainability-oriented targets or indicators, even 

though sustainability-oriented indicators are proposed and presented within research (for ex. (Ma, 

Harstvedt, Jaradat, & Smith, 2020)). Therefore, indicators should be developed for their specific 

organizational context, including their form (Manion & Cherion, 2008) as indicators can be developed 

along multiple dimensions of measurement. Table 9 presents frequently discussed dimensions of 

measurement for sustainability indicators. 
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Table 9: Dichotomies in dimensions of the measurement of (sustainability) indicators, adapted from (Waas, et al., 2014, p. 5523) 

Dichotomies in dimensions Description 

Descriptive – Normative Descriptive is a description of the actual situation, while normative compares 
the actual and the desired situation (Waas, et al., 2014). 

Quantitative – Qualitative Quantitative indicators are expressed in a numerical manner that relies on 
quantitative data. Qualitative indicators are based upon qualitative data, 
however, can both be presented in a non-numerical, non-quantitative 
manner or can be translated into a quantitative measure (Gallopin, 1997; 
Waas, et al., 2014). 

Objective – Subjective Indicators can be based upon an individual judgment that cannot be verified 
by instruments and based upon measurements by instruments outside the 
individual (Waas, et al., 2014). 

Community – Expert Experts can develop indicators that could be defined as a top-down approach, 
or by stakeholders (community), what could be defined as a bottom-up 
approach (Fraser, Dougill, Mabee, Reed, & McAlpine, 2006; Waas, et al., 
2014).  

Ex-ante – Ex-post Indicators can be developed to indicate results before decisions or 
implementation or after decisions or implementation (Waas, et al., 2014). 

These dichotomies show that many diverse forms of indicators exist that assess the factors of interests 

for decision-making and suggest in accordance with Gilbert Silvius et al. (2017) that indicators should be 

adapted to the organizational context and should be in line with the information need of the decision-

makers. This is important as sustainability indicators should provide the necessary information to assist 

the decision-makers in decision-making and should be treated as a decision-making support tool. 

Additionally, sustainability indicators should be treated as a reduction and simplification of reality that 

process (different kinds of) data in a structured way to provide information that can be comprehended 

and used for making decisions (Waas, et al., 2014).  

Developing and integrating sustainability indicators and other tools within businesses and specifically 

within IPM to integrate sustainability is further discussed through three theoretical IPM models within 

chapter 5 of this report. 

  Answering sub-research question 2: 

“How can sustainability be conceptualized within the context of the innovation portfolio, and how could its 

conceptualization support the strategic continuation within the Innovation Portfolio Management system?” 

The concept of sustainable development focuses on developing innovation projects that positively impact 

economic, environmental, and social sustainability. Strategic goal-setting helps stakeholders involved in 

the IPM processes to comprehend the organization's strategic goals and directions that focus on 

sustainability. Strategic goal-setting guides innovation activities and decision-making on prioritizing 

innovation projects. Therefore, developing sustainability-oriented strategic objectives is a critical starting 

point for developing more sustainable innovation projects, which is in line with the proposed top-down 

strategic continuation in Chapter 3. 

The development and integration of sustainability-oriented strategic objectives involve the challenges of 

interpretation, information-structuring, and influence. Performing a sustainability assessment and 

developing sustainability indicators could support designing sustainable development strategies and could 

be used as a decision-supporting tool for integrating sustainability-oriented strategic objectives. Many 

diverse forms of sustainability indicators exist that assess the factors of interests for decision-making, and 

they should be adapted to the organizational context and their purpose.  
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5. Frameworks for integrating sustainability into the innovation 

portfolio management structure 
This chapter answers the third sub-research question, “How can sustainability-oriented strategic 

objectives be measured and placed within the structuring of Innovation Portfolio Management 

processes?” using a literature review. The chapter discusses three models taken from the literature that 

aim at integrating sustainability into IPM decision-making based on strategic goal setting. Based on the 

literature review and the three proposed models, a conceptual generic IPM system model that focuses on 

sustainability integration into the IPM system is presented. First, the model selection and the discussion 

subjects are defined. Secondly, the three models will be discussed separately on the defined discussion 

subject. Thirdly, this chapter discusses the similarities and differences in these models' approaches. This 

chapter concludes with the presentation of the conceptual generic IPM system model is proposed and 

elaborated upon. 

5.1 Integrating sustainability into the innovation portfolio management system in 

literature 
The literature on sustainability and specifically its integration into IPM is scarce, and when presented, it is 

often not specified towards IPM. Studies that present frameworks are more affiliated with other research 

areas such as NPD (Pinheiro, Jugend, Filho, & Armellini, 2018) or literature on portfolio management that 

is not focused on innovation projects (Al-Kilidar, Davis, & Kutay, 2011). Other studies present research on 

the integration of sustainability into IPM performed under specific circumstances of innovation projects. 

Examples of these particular circumstances are projects submitted by external parties (Andreasik, 2013) 

or publicly funded projects (Cruz-Reyes, et al., 2013). Finally, studies on innovation and innovation 

management involve specific innovation environments such as open innovation environments 

(Daneshpour, 2017; Trenado, Romero, Cuadrado, & Romero, 2014), which is not the focus of this study. 

These studies, and other comparable literature, present valuable outcomes that are also valuable for this 

research; however, this research will not discuss these studies in detail or as a comparative framework for 

this research. 

This chapter focuses on three studies that propose an overarching model for integrating sustainability into 

the IPM system. First, a framework for integrating sustainability-oriented resource allocation in project 

portfolios are discussed (Dobrovolskienè & Tamoŝiunienè, 2015) in 5.2. Secondly, a framework discussing 

integrating sustainability into IPM from a strategic perspective is discussed in 5.3 (Brook & Pagnanelli, 

2014). Finally, a strategic framework for sustainable project portfolio selection and evaluation is discussed 

in 5.4 (Khalili-Damghani & Sadi-Nezhad, 2013). As established in Chapter 4, these studies present 

frameworks that incorporate sustainability into IPM as a strategy-driven objective. The chosen studies will 

be discussed, first separately, in general. After that, Chapter 5.5 discusses the similarities and differences 

in these studies' approach upon subjects developed based on the findings in Chapters 3 and 4 through a 

comparison table. Table 10 presents the subjects and references the paragraphs of this study of this 

comparison table, as presented in Chapter 5.5 Table 11. Finally, Chapter 5.6 presents a conceptual 

integrative model for sustainability into the IPM system,  based on the comparison and discussion of the 

integrational models, and the preceding chapters of this literature study. 
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Table 10: Discussion subjects developed from the literature review for discussing the integrational models 

Subject Elaboration Paragraph 
reference 

Identifying IPM processes Elaboration on the proposed model by describing the IPM 
processes proposed by the researchers and linking them 
with the four key decision-making areas as defined by 
Cooper et al. (1998):  

• Project Selection 

• Project prioritization 

• Resource allocation 

• Business strategy implementation  

3.4: The Innovation 
Portfolio 
Management  

Identified challenges for integrating 
sustainability into the IPM system 

The challenges for developing a framework for integrating 
sustainability into IPM decision-making in the form of 
identified challenges in practice, adding on to challenges 
identified by Waas et al. (2014): 

• Interpretation: Interpreting sustainability 
considering the organization’s principles given a 
socio-environmental context. 

• Information structuring: The multi-dimensional 
complexity of sustainability should be structured 
into operational information units and 
communicated correctly to feed the decision-
making processes. 

• Influence: Sustainability information should exert 
a real influence on decision-making and the actual 
implementation of sustainable development. 

4.3: Challenges for 
integrating  

Sustainability goal setting Proposed methods for setting strategic sustainability goals 
such as a sustainability assessments proposed by Waas et al. 
(2014), and forms of defining sustainability, and integrating 
these aspects into the innovation strategy. 

3.2.1: The 
innovation strategy 
4.2: The concept of 
sustainability 
4.3.1: Sustainability 
assessment  

Analyzing the IPM structure The proposed IPM structure for integrating sustainability-
oriented strategic objectives into its decision-making based 
on three aspects adapted from Meskendahl (2010): 

• Strategic fit (consistency & diligence): the linkage 
between the (future) strategic planning process and 
the (actual) portfolio planning process for the current 
and future strategic planning. 

• Integration: the involvement of stakeholders in the 
IPM decision-making processes. 

• Formalization: formalization of the process, 
transparency of processes and rules, and accuracy of 
evaluation. 

3.4.3: Analyzing the 
IPM structure 

Methods and tools for integrating 
sustainability into the IPM system 

Discussion on methods and tools proposed for integrating 
sustainability-oriented strategic objectives into IPM 
decision-making, including a discussion on indicator 
development based on the dichotomies of indicators 
proposed by Waas et al. (2014). 

4.3.2: Sustainability 
indicators 

The fit of model with the IPM goals The proposed IPM model and the fit with the goals of IPM 

as proposed by Cooper et al. (2002): 
• Strategic alignment: The business’s strategy 

should be aligned with IPM processes and the IPM 
portfolio in terms of the projects' content and the 
portfolio's spending breakdowns. 

3.3: The Innovation 
Portfolio 
Management Goals 
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• Portfolio balance: The portfolio should be 
balanced by assessing the innovation projects 
alongside parameters deemed crucial for the 
businesses’ innovation activities. Examples of 
integrating sustainability could be the balance 
between economic, social, and environmental 
projects. 

• Value Maximization: Maximizing the overall 
portfolio value, as defined by the specific 
company. For for-profit businesses, an example is 
a return on investment; however, this could also 
be other strategic objectives such as sustainability 
objectives. 

• The ‘right’ number of projects: Because of the 
limited resources available, the ‘right’ number of 
projects be selected for efficient and effective 
resource allocation without going over budget and 
hindering further project development by the lack 
of resource. Sustainability could be a new factor 
to be utilized for limiting the number of active 
projects. 

 

5.2 Sustainability-oriented resource allocation in a project portfolio (Dobrovolskienè & 

Tamoŝiunienè, 2015) 

5.2.1 Identifying IPM processes 
This model divides the integration method into two separate modules: the strategic planning process, and 

the second module concerns the integrational method in the form of a sustainability-oriented financial 

resource allocation process. The framework presents IPM as a business unit that directly operationalizes 

the corporate strategy by developing projects based on strategic goals. Therefore, projects are 

automatically aligned with the corporate strategy. After this first selection of projects, prioritization based 

on the projects' financial, risk, and sustainability analysis ensures the portfolio's effectiveness and 

efficiency. This study focuses specifically on the resource allocation process of IPM, which they define as 

project assessment, the development of an optimized portfolio, and resource allocation. Within the 

context of the described processes of IPM by Cooper et al. (1998), this fits with the project selection, 

project prioritization, and resource allocation processes of IPM. Arguably, the framework also includes 

implementing the business strategy because projects in the project portfolio are all developed to achieve 

strategic objectives. Figure 5 presents the model of Dobrovolskienè and Tamoŝiunienè (2015). 

Figure 5: Sustainability-oriented resource allocation, taken from (Dobrovolskienè & Tamoŝiunienè, 2015). 
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5.2.2 Identified challenges for integrating sustainability into the IPM process 
Dobrovolskienè and Tamoŝiunienè (2015) identified needs in practice within the subject of integrating 

sustainability-oriented strategic objectives in IPM: 

• A framework for integrating sustainability as a part of IPM to support and achieve sustainability 

objectives of businesses.  

• Methods, tools, and techniques for integrating sustainability criteria into managing projects and 

the knowledge to develop them. 

• Tools for quantifying sustainability in business projects. 

These challenges fit with the challenges as proposed by Waas et al. (2014). These challenges or needs can 

be divided into the challenge of interpretation of sustainability given the socio-environmental context of 

the organization, the challenge of influence by integrating sustainability into the IPM system to support 

and achieve the objectives, and the challenge or need for information-structuring by developing and 

quantifying sustainability with the help of tools, methods, and techniques. 

5.2.3 Sustainability goal setting 
Dobrovolskienè and Tamoŝiunienè (2015) define sustainability similarly to this research by adhering to 

the Brundtland definition and further conceptualizes the concept by explaining sustainability upon the 

three pillars of the triple-bottom-line. This study proposes a strategic planning process, in line with Waas 

et al. (2014), that involves conducting a sustainability assessment on the three separate pillars of the 

triple-bottom-line, economic, environmental, and social sustainability that supports developing strategic 

goals. These strategic goals help steer the development of a project and portfolio assessment method. 

Specifically, within this framework, Dobrovolskienè and Tamoŝiunienè (2015) propose the notion of 

expressing sustainability in terms of value so that it can weigh up against financially and risk driven 

decision-making in IPM. This sustainability value makes it possible to compare projects quantitatively and 

sets guidelines for sustainability criteria for project development prior to the project selection and 

prioritization process. Projects that are initiated, therefore, are already strategically aligned with the 

sustainability objectives of the organization. 

5.2.4 Structuring IPM 

Strategic fit 

The proposed framework by Dobrovolskienè and Tamoŝiunienè (2015) takes the corporate strategy as a 

given and proposes to enrich it through a sustainability assessment. Based on the sustainability 

assessment, the model suggests quantifying sustainability in terms of value for decision-making. The 

model proposes to develop strategic objectives based on the combined corporate strategy and 

sustainability strategy. The strategic objectives form the basis for developing innovation projects, which 

ensures strategic fit by excluding projects from the innovation portfolio that do not contribute towards 

the strategic objectives. However, because this study takes this as a given, it does not enclose how this is 

to be applied in practice.  

Integration of stakeholders 

This study does not specify stakeholders' involvement in the decision-making process; however, it does 

separate the strategic planning from the IPM portfolio planning. Therefore, IPM decision-makers' 

participation in strategic planning depends on the business context in which this framework is to be 

integrated. 
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Formalization 

The study proposes sustainability to be assessed equally and in the same manner as financial and risk 

criteria, that is, by developing strategic goals and indicators. Developing criteria contribute to transparent 

decision-making. However, the decision-makers define the indicators' weight, which does not guarantee 

the consistent application of the decision-making process. However, this does increase the volatility in 

decision-making and provides a method for portfolio adjustment and redefining the strategic priority. The 

credibility and value orientations of decision-makers significantly impact these decisions (Martinsuo & 

Killen, 2014). Therefore, the formalization of the proposed IPM structure is dependent on the weighing, 

consistency of application, and accuracy of the developed indicators. 

5.2.5 Methods and tools for integrating sustainability into the IPM system 
Dobrovolskienè and Tamoŝiunienè’s (2015) framework assumes that the basis of innovation project 

development is the business's strategic objectives. These projects are, after that, further selected and 

prioritized, and resources are allocated accordingly. The selection and prioritization of projects are based 

upon a financial, risk, and sustainability analysis that uses indicators. For the sustainability analysis, their 

study proposes using a composite sustainability index, a method for developing sustainability indicators 

that, in line with the study by Waas et al. (2014), should be suitable for the business context. A composite 

sustainability index is a set of indicators grouped by the three separate pillars of the triple-bottom-line, 

with set weights, normalized, and aggregated so that projects can be analyzed and, most importantly, 

compared for the development of an optimized project portfolio for the business in question. Based upon 

the dichotomies in developing sustainability indicators as defined by Waas et al. (2014), they can be 

defined as the following: 

• Normative: Indicators are placed into the perspective of a ‘baseline’ for reference. 

• Quantitative: Indicators are quantitative. 

• Objective: Indicators are as factual as possible. 

• Expert: Assessment is performed by experts, not influenced by the decision-makers. 

• Ex-ante: Indicators show results before implementation.  

5.2.6 The fit of the model with the IPM goals 

Strategic alignment 

The first goal is the strategic alignment of the portfolio with strategic planning. The model proposed by  

Dobrovolskienè and Tamoŝiunienè (2015) integrates sustainability within the strategy development 

process. This, therefore, guides the project development process and the IPM processes as the selection 

and prioritization methodology are adapted based on strategy. Thus, the goal of IPM to strategically align 

its portfolio is utilized within this model as a method to integrate sustainability into the IPM system. 

Portfolio Balance 

Dobrovolskienè and Tamoŝiunienè (2015) express the importance of balancing the portfolio along the 

three pillars of the triple-bottom-line, economic, social, and environmental, by suggesting the 

development of indicators divided into the three pillars. Defining sustainability in terms of value could 

provide useful input for measuring these indicators and maintain balance by making them comparable to 

other indicators that assess the projects' risk and financial aspects. 
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Value maximization 

Because sustainability does not directly generate financial/business success or customer value in all cases, 

Dobrovolskienè and Tamoŝiunienè (2015) propose to value projects on sustainability value, or strategic 

value besides other indicators. This is ensured by developing indicators besides financial and risk 

indicators that represent the three balanced sustainability pillars. 

The right number of projects 

Sustainability aspects are integrated as indicators, which could be another method for differentiating and 

comparing projects for a more critical selection of projects. This could enhance the strictness of the 

portfolio evaluation and contribute to the goal of maintaining the right number of innovation projects. 

5.3 Integrating sustainability into IPM from a strategic perspective (Brook & 

Pagnanelli, 2014) 

5.3.1 Identifying IPM processes 
This study focuses on operationalizing strategic objectives and out of the notion that an innovation 

strategy is formulated based on the corporate strategy, guiding the case's innovation efforts in question. 

Figure 6 represents a visual interpretation of the framework by Brook and Pagnanelli (2014).  

Figure 6: Sustainability integrated into IPM from a strategic perspective, based on (Brook & Pagnanelli, 2014). 

Brook and Pagnanelli (2014) describe five steps for integrating sustainability into the IPM system, as 

visualized in Figure 6, separated into the strategic planning and implementation process of strategy. The 

framework defines IPM as a business unit that operationalizes the corporate strategy by splitting strategic 

resources into strategic buckets. Within the case investigated by Brook and Pagnanelli (2014), they divide 

resources into buckets of breakthrough, platform, and derivative innovation projects. The framework 

maps the value of ecological, social, and economic sustainability for each bucket and each project to 

support selection decisions on project proposals' value. This is in line with Martinsuo and Killen (2014), 

who propose that value should not merely focus on financial and customer value. After the sustainable 

value assessment, they propose to subject the projects to additional selection criteria more commonly 

found in the general IPM decision-making processes. Examples of these criteria are strategic fit, customer 

orientation, brand, market potential, and reduction of CO2 emission.  
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However, the business that implements this framework should develop selection criteria that are 

important within their business context. Senior management expectations determine the selection 

criteria' weights through a multi-criteria method, specifically an analytic hierarchy process. Diversification 

in assigned weights (could) exist in-between buckets. Finally, iterating on the framework step by step 

based on new data and the changing business context ensures performance management and a 

framework that is up to date. This study focuses on all aspects of IPM decision-making processes that 

focus on achieving specific sustainability-oriented strategic objectives formed out of the strategic analysis. 

They define IPM as a rolling forecast process that consists of allocating corporate resources to innovation 

projects (Brook & Pagnanelli, 2014). Within the context of the described processes of IPM by Cooper et 

al. (1998), this fits with project selection, project prioritization, resource allocation, and implementing the 

business strategy processes of IPM.  

5.3.2 Identified challenges for integrating sustainability into the IPM process 
Brook and Pagnanelli (2014) identified the following general needs in practice within the subject of 

integrating sustainability-oriented strategic objectives in IPM: 

• Developing an understanding of the current difficulties of integrating a sustainability-driven 

innovation strategy in IPM. 

• A supportive and effective IPM system for sustainability-driven innovation strategies. 

• Decision-support tools for addressing sustainability issues. 

• Appropriate selection criteria for innovation projects concerning sustainability. 

These needs fit with the challenges proposed by Waas et al. (2014), as this model focuses on 

interpretation and information structuring of sustainability challenges within the organization's socio-

environmental context by researching decision-support tools and by creating a supportive and effective 

IPM system that integrates sustainability. By underlining the IPM system should be effective, they also 

indicate that these challenges should assert influence to the IPM system for these challenges to be 

achieved.  

5.3.3 Sustainability goal setting 
Brook and Pagnanelli (2014) explain sustainability by the three pillars of the triple-bottom-line; however, 

it is more elaborative and focuses on several trends that drive the automotive industry's sustainability 

agenda. The study concerns a case study of a business that is active in this industry. Some of these trends 

are the aging population, increasing urbanization, upcoming markets for low-cost cars, and the realization 

and pressure of the market on oil consumption and carbon emissions by transport (Brook & Pagnanelli, 

2014). These challenges function as incentives for developing strategic objectives to align the business 

with the changing environment. They do not elaborate on the strategic analysis for discovering challenges 

that are formed into strategic objectives, as this is out of scope for their research. 

5.3.4 Structuring IPM 

Strategic fit 

The proposed framework by Brook and Pagnanelli (2014) places IPM directly under the strategic planning 

process and defines the strategic objectives as the basis for the development of selection criteria. The 

framework proposes to develop the strategic objectives aligned with the innovation strategy archetype 

of their business. The innovation archetype provides context for understanding the formulation of the 

innovation strategy to properly evaluate and select criteria for selecting innovation projects. Selection 
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criteria ensure the strategic fit, and a value assessment of each innovation project maximizes the 

contribution of innovation projects towards these strategic objectives. The projects' sustainable value 

assessment differs based on the projects' innovation type, categorized into three explicit strategic 

buckets. Based on the innovation type, the weighting of the sustainability value for the projects differ. 

Innovation projects that do not contribute enough towards the set strategic goals, or are ranked low on 

the selection criteria based upon the strategic objectives, are excluded from the portfolio, ensuring a 

strategic fit. Performance management ensures that the strategic fit is maintained. 

Integration of stakeholders 

The framework focuses on assisting senior executive managers in strategic decision-making in IPM for a 

specific case and the automotive industry. The case for whom the framework is developed involves only 

senior executive managers in their IPM decision-making. The proposed framework does not explicitly 

involve other stakeholders within the strategic planning or IPM planning processes.  

Formalization 

The framework proposes a formalized approach for integrating sustainability-oriented strategic objectives 

by developing transparent selection criteria and dividing projects into strategic buckets. However, the 

objectivity of the criteria depends on the method used for developing strategic objectives and the 

accuracy of the selection criteria. The interpretation of senior executive management of the strategic 

objectives and how they should be measured is taken as the basis of developing selection criteria. The 

accuracy and objectivity of the methods proposed are, therefore, dependent on the decision-makers. 

5.3.5 Methods and tools for integrating sustainability into the IPM system 
The framework by Brook and Pagnanelli (2014), in essence, suggests two methods for decision-making 

based upon the strategic objectives of the business. The first is a value assessment, measured in economic, 

social, and environmental sustainability value. After that, it considers the value of the projects in the 

balance of developed weighted selection criteria. The weighting is based on a hierarchal analytic process 

(AHP). This approach hierarchically decomposes criteria so that decision-makers can make pair-wise 

comparisons for the chosen criteria. However, this study does not propose a specific best method for 

developing the selection criteria or indicators. The proposed indicators are highly specified for the 

business context and developed based on discussions with senior managers of the case. Based upon the 

dichotomies in developing sustainability indicators as defined by Waas et al. (2014), the proposed 

indicators can be defined as the following: 

• Normative: A comparison between projects on the specified subjects. 

• Qualitative: The criteria are focused; however, more so provide a discussion subject than that it 

employs a data-driven approach. The AHP method assigns numerical values for the assessment of 

projects. 

• Objective and subjective: The study both shows objective and subjective indicators.  

• Community: Indicators are assessed by the AHP method, which involves mainly senior executive 

managers. 

• Ex-ante: Indicators show results before implementation. 
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5.3.6 The fit of the model with the IPM goals 

Strategic alignment 

The model by Brook and Pagnanelli (2014) proposes to integrate sustainability in the same manner as 

other strategic objectives into the IPM system by performing a strategic analysis on which the direction 

of the future portfolio is determined. However, the integration of sustainability is dependent on the 

innovation archetype of the business and the strategic buckets. Dependent on the innovation archetype, 

the business's focus, and the strategic buckets, different strategic objectives are determined for the 

various strategic buckets. However, in line with Dobrovolskienè and Tamoŝiunienè (2015), the goal of 

strategic alignment is utilized for the integration of sustainability into the IPM system. 

Portfolio Balance 

Brook and Pagnanelli (2014) propose to utilize strategic buckets to differentiate in the selection process 

by comparing projects based on their innovation type and their potential value creation on the three 

pillars of the triple bottom line. The prioritization process balance is maintained by differentiating weights 

of indicators based on the strategic bucket, which includes indicators based on the organization's 

sustainability objectives. 

Value maximization 

Brook and Pagnanelli (2014) propose selecting the innovation projects based on the strategic value of 

projects based on the potential value creation on the three pillars of the triple-bottom-line. Therefore, 

value maximization on financial, social, and environmental aspects is ensured. The balance of these three 

types of value is secured by criteria employed within the prioritization process. 

The right number of projects 

By developing strategic buckets and selecting only projects with the right potential value and employing 

prioritization criteria, this model uses several selection and termination processes that contribute to 

maintaining the right number of innovation projects. 
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5.4 Integrational model 3:  Strategic framework for sustainable project portfolio 

selection and evaluation (Khalili-Damghani & Sadi-Nezhad, 2013) 

5.4.1 Identifying IPM processes 
Their framework is divided into two modules: strategic planning and the integrational model for IPM. The 

framework is independent of methodologies, selection criteria, and field applications, and therefore 

provides a generic integrational infrastructure to integrate strategic themes within the portfolio selection 

and evaluation. They highlight sustainability as a strategic theme for integration. Figure 7 presents the 

framework. 

 The approach towards the subject, therefore, differs from the other presented studies. However, the 

approach towards developing the framework is in line with Dobrovolskienè and Tamoŝiunienè (2015). The 

framework of Khalili-Damghani and Sadi-Nezhad (2013) proposes to approach sustainability in terms of 

value, in addition to the business's mission and vision, to translate sustainability into a strategic value used 

for comprehension of the subject of sustainability in IPM decision-making. They propose to form strategic 

objectives through the defined strategic sustainability value and SWOT analysis. Based on the strategic 

Figure 7: Strategic framework for sustainable project selection and evaluation (Khalili-Damghani & Sadi-Nezhad, 2013) 
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objectives, the business initiates innovation projects. After that, they assess projects through three types 

of criteria, which are: financial (estimated monetary criteria); semi-financial (no direct financial criteria, 

but criteria that do affect financial outcomes); and non-financial criteria (criteria that cannot be captured 

into monetary values). However, this research is independent of methodologies or criteria wherefore the 

study does not provide methods for developing criteria. After projects are selected and integrated within 

the innovation portfolio, a balanced score-cared approach would be suited best for performance 

management. The performance management process reiterates the complete procedure, with its starting 

point being strategic planning. Within the context of the described processes by Cooper et al. (1998), their 

framework focuses on the project selection, project prioritization, and implementation of the business 

strategy. They do not explicitly take resource allocation into account within their framework. 

5.4.2 Identified challenges for integrating sustainability into the IPM process 
Khalili-Damghani and Sadi-Nezhad (2013) did not specifically identify needs in practice; however, they 

approach the subject to optimize proposed frameworks in the literature that do not consider strategic 

themes comprehensively. They identified the following possibilities for optimization and the development 

of a novel framework:  

• A comprehensive framework that links strategic themes of organizations with portfolio 

management procedure in a systematic manner 

• Integrative strategic planning with portfolio optimization approaches considering sustainability 

and other (non) financial criteria in macro and micro levels 

The challenges fit with the challenges proposed by Waas et al. (2014), as this comprehensive framework 

contributes to the interpretation of sustainability and methods for quantifying sustainability for 

developing methods for information-structuring. Focusing on an integrative approach of sustainability as 

a criteria into the IPM system contributes to overcoming the challenge of influence. 

5.4.3 Sustainability goal setting 
Khalili-Damghani and Sadi-Nezhad (2013) define sustainability similarly to this research and integrational 

model 1 by Dobrovolskienè and Tamoŝiunienè (2015), by adhering to the Brundtland definition and 

further conceptualizing it by explaining sustainability upon the three pillars of the triple-bottom-line. They 

consider sustainability to be strategic objectives of businesses that could be ‘mixed’ with the 

organization's mission, vision, and values, which are the core of their framework. Based on the mission, 

vision, and values, including the value of sustainability by performing an sustainability assessment, 

strategic objectives are formed. These objectives form the basis of developing innovation projects by 

conducting internal and external analyses on these strategic objectives for achieving them.  

5.4.4 Structuring IPM 

Strategic fit 

The proposed framework by Khalili-Damghani and Sadi-Nezhad (2013) propose an extensive strategic 

planning process that involves developing specific strategic objectives or goals to develop innovation 

projects. The framework proposes within the IPM process additional criteria or indicators to assure further 

strategic alignment; however, it does not provide methods for developing criteria to assure the strategic 

fit. Khalili-Damghani and Sadi-Nezhad (2013) do underline that criteria are of high importance for selecting 

the right projects and proposes the framework as an integration infrastructure for, among other methods, 

criteria development methodologies. Therefore, the framework should be assessed within the business 
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practice, and criteria development methodologies that fit the business context should be applied to 

guarantee strategic fit. 

Integration of stakeholders 

The proposed framework is independent of methodologies, criteria, and field applications. Therefore the 

integration of stakeholders was not discussed in this study. 

Formalization 

The framework proposes to clarify sustainability in terms of value and develop specific indicators to assess 

the projects. This gives high transparency in what aspects are taken into consideration in decision-making. 

Because of the independence of methodologies, criteria, and field application, the formalization is 

dependent on the case in which the framework is integrated.   

5.4.5 Methods and tools for integrating sustainability into the IPM system 
Even though the framework is independent of methodologies, criteria, and field application, it provides 

structural methods and decision-making flows. The framework suggests that the development of 

innovation projects should be based upon strategic objectives, originating from an extensive strategic 

analysis that includes a defined sustainability value. Additionally, the framework proposes using three 

types of criteria or indicators, which guide the methodology selection for indicator development. 

However, because the study does not provide examples or methods for developing indicators, the 

indicators cannot be defined on the dichotomies in developing sustainability indicators as defined by 

Waas et al. (2014). 

5.4.6 The fit of the model with the IPM goals 

Strategic Alignment 

Like the other proposed models, Khalili-Damghani and Sadi-Nezhad (2013) propose to develop the IPM 

system based on strategic objectives defined by the mission, vision, and values that include value in terms 

of sustainability. Thus, the goal of IPM to strategically align its portfolio within this model is also utilized 

as a method to integrate sustainability into the IPM system. 

Portfolio Balance 

The proposed model by Khalili-Damghani and Sadi-Nezhad (2013) suggests expressing sustainability in 

terms of value based on the three pillars of the triple-bottom-line. Additionally, they present three types 

of indicators that should balance all important aspects depending on the organizational context and its 

sustainability objectives. 

Value maximization 

Like the other models, Khalili-Damghani and Sadi-Nezhad (2013) propose quantifying sustainability in 

value for the development of indicators besides financial and semi-financial indicators that focus on 

aspects that do not directly generate financial/business success or customer value. 

The right number of projects 

This model does not explicitly mention methods for maintaining the right number of innovation projects. 

However, the proposition to implement non-financial indicators, similar to the other models, could 

enhance the portfolio evaluation's strictness to maintain the right number of innovation projects. 
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5.5 Discussion of existing literature on integrational models for sustainability in IPM 
Table 11 presents a comparison of the integrational models proposed in the previous paragraphs. This 

paragraph involves the discussion of the similarities and differences in the approach of the integrational 

models. Based on this comparison, this paragraph presents conclusions regarding methods for developing 

sustainability-oriented strategic objectives, methods for integrating sustainability-oriented strategic 

objectives into IPM decision-making, measuring sustainability for IPM decision-making, and the role of 

the IPM structure in applying methods. 

Table 11: Comparison table of models for integrating sustainability into IPM decision-making 

Study/framework 
  

Sustainability-
oriented resource 
allocation in a 
project portfolio 
(Dobrovolskienè & 
Tamoŝiunienè, 
2015) 

Integrating 
sustainability into IPM 
from a strategic 
perspective (Brook & 
Pagnanelli, 2014) 

Strategic framework for 
sustainable project 
portfolio selection and 
evaluation (Khalili-
Damghani & Sadi-
Nezhad, 2013) 

Identifying IPM processes Operationalizing 
the corporate 
strategy by project 
assessment and 
resource allocation 
accordingly towards 
innovation projects 
for achieving 
strategic objectives. 

A rolling forecast 
process that consists of 
allocating corporate 
resources to innovation 
projects based on 
strategic decision-
making. 

Supporting 
organizations' long-
range goals through 
innovation project 
selection and 
evaluation by selection 
criteria developed 
based on strategic 
objectives.  

Identified 
challenges for 
integrating 
sustainability into 
the IPM process 

Interpretation Interpretation of 
sustainability by 
quantifying and 
operationalize 
sustainability within 
the business 
context 

Interpretation of 
sustainability and its 
nuance for different 
innovation types. 

Interpretation of 
sustainability as a 
strategic theme 

Influence Influence by 
integrating 
sustainability as a 
part of IPM to 
support the 
objectives of the 
business. 

Influence by a 
supportive and 
effective IPM system 
that integrates 
sustainability. 

Influence by an 
integrative approach of 
sustainability as a 
criteria into the IPM 
system. 

Information-structuring Information-
structuring by tools, 
methods, and other 
techniques. 

Information structuring 
by decision-support 
tools. 

information-structuring 
by methods for 
measuring 
sustainability. 

Sustainability goal setting Sustainability 
assessment for 
developing an 
understanding of 
sustainability as a 
value 

Developing strategic 
objectives on the bases 
of market trends 

Sustainability 
assessment, enriched 
with an internal and 
external analyses. 
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Analyzing the 
IPM structure 

Strategic fit Corporate strategy 
ensures strategic fit 
as primary criteria 
for starting 
projects.  

Selection criteria 
applied, weighted so 
that it fits the strategic 
bucket. 

Dependent on the 
application of IPM 
methods and tools for 
decision-making. 
Ensured by strategic 
objectives as primary 
criteria for starting 
projects. 

Integration Not specified. Because of case 
dependency, only 
senior executive 
management. 

Not specified. 

Formalization Indicator-focused 
approach towards 
information-
structuring, with 
the decision-maker 
being in control of 
the weights of 
importance of 
indicators. 

Indicator-focused 
approach towards 
information-
structuring, with an 
unformalized indicator 
development method. 
The decision-maker is in 
control of the weights 
of importance of 
indicators. 

Dependent on the 
business context, 
however, quantifying 
sustainable value and 
developing indicators is 
proposed. 

Methods and 
tools for 
integrating 
sustainability into 
the IPM system 

Proposed methods for 
integrating sustainability 
into the IPM system 

Strategic objectives 
as the basis for 
developing 
innovation projects, 
and sustainability 
indicators. 

Sustainable value 
assessment and 
selection criteria. 

Strategic objectives as 
the basis for developing 
innovation projects, 
and selection criteria. 

Indicator 
develop-
ment 

Descriptive-
normative 

Normative Normative N.A. 

Quantitative
-qualitative 

Quantitative Qualitative N.A. 

Objective-
subjective 

Objective Objective & Subjective N.A. 

Community-
expert 

Expert Community N.A. 

Ex-ante-
Post-ante 

Ex-ante Ex-ante N.A. 

The fit of model 
with the IPM 
goals 

Strategic alignment Integrating 
sustainability into 
strategy 
development. 

Integrating 
sustainability into 
strategy development, 
dependent on the 
innovation archetype, 
while differentiating on 
strategic buckets based 
on innovation types. 

Integrating 
sustainability into 
strategy development. 

Portfolio balance Indicators 
developed on the 
basis of the three 
pillars of the triple-
bottom-line and 
defining 
sustainability in 
terms of value for 
comparison. 

Selection  sustainability 
value in terms of the 
three pillars of the 
triple-bottom-line, and 
differentiating weights 
dependent on the 
strategic buckets. 

Balancing the portfolio 
based on the three 
pillars of the triple-
bottom-line, and the 
addition of three types 
of indicators that 
balance all important 
aspects depending on 
the organizational 
context and its 
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sustainability 
objectives. 

Value Maximization Expressing value in 
terms of 
sustainability value 
besides other 
indicators. 

Maximizing strategic 
value in terms of 
potential value creation 
on the three pillars of 
the triple-bottom-line. 

Quantifying 
sustainability in terms of 
value for the 
development of 
indicators besides 
financial and semi-
financial indicators. 

The right number of 
projects 

Enhance the 
strictness of 
portfolio evaluation 
by integrating 
sustainability 
indicators. 

Employing strategic 
buckets, prioritization 
criteria, and selection 
and termination 
processes based on 
sustainable value and 
sustainability objectives 

Enhance the strictness 
of portfolio evaluation 
by integrating non-
financial indicators 
including sustainability 
indicators. 

 

From the review of the existing literature and analysis of the integrational models for sustainability in IPM 

previously discussed, it is clear no comprehensive integrational models exist that cover the complete 

process and all its complexities and challenges. Additionally, the discussed integrational models do not 

present new methods or processes distinct from regular IPM processes, methods, or tools. The models 

approach sustainability as a new trend (Brook & Pagnanelli, 2014), as a strategic direction (Dobrovolskienè 

& Tamoŝiunienè, 2015), and as a strategic direction that provides input for developing a strategic 

framework for integrating long-term strategic objectives (Khalili-Damghani & Sadi-Nezhad, 2013). 

The models for integrating sustainability objectives into IPM decision-making all propose developing 

sustainability-oriented strategic objectives, assuming they are already presented by the case, and 

proposing IPM as a method for operationalizing these objectives into innovation projects. This fits with 

the conclusions formed in Chapters 3 and 4 that setting strategic goals provides the basis for strategic 

continuation in SBU’s. To develop strategic objectives, the models propose to perform sustainability 

assessments and develop strategic objectives that fit with the business context. Additionally, they propose 

to ensure strategic fit by defining sustainability in terms of value for the business. This ensures a correct 

interpretation for strategic continuation, which Waas et al. (2014) define as one of the challenges for 

developing sustainable decision-making strategies. 

The models all suggest ensuring the influence of sustainability in decision-making by developing either 

indicators or selection criteria for project selection, based upon the business context. However, they 

suggest sustaining control at the decision-maker by letting the decision-makers define the criteria or 

indicators' weights. The decision-makers' influence on the effectiveness of the selection criteria or 

indicators and the influence of the decision-makers’ background on applying the selection criteria or 

indicators are not considered.  

Dobrovolskienè and Tamoŝiunienè (2015) study proposes developing indicators that are more 

quantitative, objective, and direct. The study by Brook and Pagnanelli (2014) proposes selection criteria 

that are qualitative and could both be objective or subjective. The type of indicators or selection criteria 

could be dependent on the business's IPM structure and based upon indicators developed in the market 

in which the case that is investigated is active. Both suggest that literature does not identify a best practice 

method to be employed. Therefore, they suggest further research on indicator development, both on best 

practices and market-specific indicators. 
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Within reference to the study by Waas, et al. (2014), the proposed challenges for the development of 

sustainable strategies, as presented in Table 7 in Chapter 4, are not directly overcome by implementing 

one of the integrational models as they only present a simplified description of IPM and strategic 

development processes. Additionally, the studies do not discuss the degree of integration of stakeholders 

within the decision-making processes. The influence of involving stakeholders on the proposed 

frameworks, therefore, remains unknown. Schipper & Gilbert Silvius (2018) suggest that the notion of 

sustainability is to be acted upon as a broader concept that cannot be solved by individual businesses, and 

businesses should be treated as subsystems of larger systems (Schipper & Gilbert Silvius, 2018). They 

suggest treating the concept of sustainability as a process of integrating stakeholders, in all forms, as part 

of the strategy formulation process and the sensemaking process for decision-making and project 

governance. They support the research on emerging strategies that could originate from initiated projects. 

They suggest integrating stakeholders within the IPM and strategic development processes so that the 

portfolio and its corresponding results are continuously and jointly developed and steered (Schipper & 

Gilbert Silvius, 2018). This is a fundamentally different approach towards sustainability and its integration 

than the presented integrational models. Therefore, the degree of stakeholders' integration could be an 

important approach for research on integrating these frameworks. 

What can be concluded from this literature review is that the current literature presents a strategic focus 

on the implementation of sustainability aspects in IPM decision-making. The current literature approach 

on integrating sustainability as a ‘plug-in’ within the existing IPM processes, as the proposed models do 

not present new methods or processes that could be distinct from regular IPM processes, methods, or 

tools (Schipper & Gilbert Silvius, 2018). Research on the bottom-up influence of involved stakeholders and 

stakeholders' integration in the strategy formulation process is currently limited within the proposed IPM 

processes. Additionally, current research does not provide an exact, comprehensive integrational model 

covering the complete processes and all its complexities and challenges of integrating sustainability-

oriented strategic objectives into IPM decision-making. 

5.6 Model design of integrating sustainability into the IPM system 
Based on the conclusions found within the literature review as presented in Table 11, the integrational 

models proposed in Chapter 5, and the generic models of the IPM system in Chapter 3, a model is 

developed that implements all findings. This model presents sustainability as a strategic factor that is 

integrated into a generic IPM system. Figure 8 presents this model, that in line with the proposed 

integrational models integrates sustainability (colored green) as a ‘plug-in’ within the established IPM 

processes (colored blue).
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Figure 8: Literature-based sustainable IPM system 
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The IPM decision-making processes consist of two components: the periodic portfolio review that 

operationalizes the innovation strategy by developing methodologies for selecting and prioritizing 

projects; and the continuous portfolio review that acts based on the methodologies resulting from the 

periodic portfolio review and is involved in the actual selection and prioritization process of innovation 

projects (Cooper, Edgett, & Kleinschmidt, 2000). The model comprises three modules and includes the 

periodic and continuous portfolio review and the strategy development process. 

5.6.1 Strategy development 
Strategy development and strategic goal setting were defined as essential for developing more 

sustainable innovation projects (Del Giduice, et al., 2017). Additionally, it increases strategic alignment as 

the corporate strategy is translated respectively to the SBU’s. Based on the proposed integrational models 

in this chapter, the model derived from Morris & James (2005) presented in Chapter 3 Figure 2 is modified 

to include values in terms of the three pillars of the triple-bottom-line; economic, social, and sustainability 

values through a sustainability assessment. As concluded from the analysis of the three proposed 

integrational models in this chapter, by expressing value in terms of the triple-bottom-line, it provides a 

method for assessing projects on its strategic value that includes achieving the sustainability objectives of 

the organization and not only in financial/business success or customer value and increases the 

interpretation of sustainability throughout the business by uniform reporting (Müller, Martinsuo, & 

Blomquist, 2008; Waas, et al., 2014). This is important, as strategic value is currently not extensively 

considered within portfolio decision-making, as it is not as sure as financial and commercial measures 

(Martinsuo & Killen, 2014).  

5.6.2 Periodic Portfolio Review 
The innovation strategy provides the basis for the approach towards the IPM decision-making processes, 

including the project selection, project prioritization, resource allocation, and implementation of business 

strategy (Cooper, Edgett, & Kleinschmidt, 1998). The innovation strategy provides guidelines in the form 

of strategic focus and strategic & tactical portfolio decisions and is operationalized by a clear execution 

strategy with a resource commitment as defined in Chapter 3 of this research (Cooper & Edgett, 2010) 

that aims at achieving and is based on the IPM goals. Based on the integrational models as presented in 

this chapter, this involves the following aspects: strategic goal setting with the possibility to differentiate 

on the innovation type, assigning strategic buckets, determination of the strategic value of strategic 

objectives with the possibility to differentiate per strategic bucket, the development of unified indicators 

for the objectives, development of weights for objectives with the possibility to differentiate per strategic 

bucket. These aspects should be developed while maintaining the IPM goals of a portfolio that is balanced, 

maximized in value, strategically aligned with the right number of innovation projects. 

5.6.3 Continuous Portfolio Evaluation Process 
Based on the periodic portfolio review, the continuous portfolio evaluation process is executed. This 

process implements the business strategy by selecting and prioritizing innovation projects and allocating 

resources according to the predefined selection and prioritization methodologies that are developed 

within the periodic portfolio review. Based on the portfolio review dominant approach by Cooper et al. 

(2000), the selection and prioritization process takes the whole portfolio into account, including new and 

existing projects within the assessment, as this model does not separate the project and portfolio review. 

The project selection is performed based on a project value assessment that is differentiated depending 

on the strategic bucket. The project value assessment depends on the organizational context, which 
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involves the strategic fit of assessment methods, the degree of integration of stakeholders, and the 

formalization of the processes that fit the organization. The strategic orientation, following Meskendahl 

(2010), has a moderating effect on the organizational context or IPM structure; however, it is dependent 

on the firm’s behavior or culture. The IPM structure within the context of this research and the proposed 

model in Figure 8 can therefore be described as the organizational context that following Meskendahl 

(2010) affects the operationalization of the selection and prioritization methodology. Financial, risk, and 

sustainability assessments should be included; however, these assessments' form and operationalization 

are dependent on the organizational context.  

Decision-support tools support the project selection based on the value assessment. The use and type of 

decision-support tools are dependent on the organizational context. However, the use of (sustainability) 

indicators is supported by Waas et al. (2014), as they support overcoming interpretation, influence, and 

information-structuring challenges. The proposed models within this chapter do not fully agree on the 

type of indicators that should be employed alongside the dimensions as proposed by Waas et al. (2014), 

and could be case-dependent. Decision-support tools also support the project prioritization process. 

However, the prioritization should be weighted based on, for example, an analytical hierarchy process as 

proposed by Brook and Pagnanelli (2014). As proposed by Brook and Pagnanelli (2014), it is possible to 

differentiate in the weighting of the separate strategic buckets to maintain a balanced portfolio. For 

example, breakthrough products could be weighted more severely on sustainability aspects to create the 

best mix of economic, social, and environmental sustainability. In contrast, innovation projects that yield 

less return or depend on certain aspects other than sustainability aspects can be weighted less severe. 

To add to the presented model in Figure 8, empirical research is performed to understand how this subject 

is handled in practice. Chapter 6 presents the results of the performed empirical research, and Chapter 7 

discusses the empirical results and their relation to the findings in the literature. 

 

 

 

  

Answering sub-research question 3: 

How can sustainability be measured within innovation projects and placed within the structuring of 

Innovation Portfolio Management processes? 

No exact comprehensive integrational model exists that covers the complete process and all its 

complexities and challenges based on the literature review within this research scope.  The current 

literature proposes to handle sustainability as a ‘plug-in’ within the existing IPM processes. However, 

integrational models developed for integrating sustainability propose to measure sustainability in terms of 

value, based on strategically oriented sustainability assessments. The measurement of sustainability value 

of projects can be used for project selection and evaluation, both as a precondition for developing 

innovation projects or as criteria that are assessed within the IPM project selection. However, the weight 

of sustainability value and criteria should be assessed for sustainability to assert influence in the IPM 

decision-making processes. Best practice methods for developing sustainability criteria is currently a topic 

for future research. Additionally, the degree of integration of stakeholders is not widely discussed within 

the current state of literature. The results of the literature study are combined in the conceptual model 

that integrates sustainability into the IPM system. 
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6. Empirical research 
This research involved field research for gathering empirical data that help answer the (sub) research 

questions as developed based on the literature study. The literature review elaborates on integrating 

sustainability into the IPM system, and its findings are integrated into a conceptual model. The empirical 

research involves the perspective of the business practice and aims at enriching the findings from 

literature by answering the following sub-research questions: 

4. How are the processes of Innovation Portfolio Management structured in practice, and how does 

it influence the integration of sustainability into the IPM system? 

5. How do methods and tools for measuring sustainability support integrating sustainability into the 

Innovation Portfolio Management system in practice? 

Data is collected through a multiple-case study that involved 15 qualitative semi-structured interviews as 

input to answer the research questions. This research's methodology in Chapter 2.3 of this report 

describes the 15 cases referred to as case A to O in Table 3. This chapter discusses the most important 

results derived from the multiple-case study. These subjects directly align with the literature review and 

the discussion subjects in Chapter 5. These are: 

• The IPM processes in practice 

• Identified challenges for integrating sustainability into IPM 

• Sustainability goal-setting 

• The IPM structure in practice 

• Methods and tools for integrating sustainability into the IPM system 

This chapter mainly discusses the results that contribute to answering the empirical sub-research 

questions.  

6.1 IPM processes in practice 
The literature review identified four IPM decision-making processes: project selection, project 

prioritization, resource allocation, and business strategy implementation. This research focuses on 

integrating sustainability into the IPM system; therefore, first the function and role of IPM, including its 

role in integrating strategy, in practice is identified. Table 12 presents the identified IPM processes in 

practice. 

 

In line with the literature, almost all cases identified project selection, prioritization, resource allocation, 

and business strategy implementation as part of their IPM processes. Case F indicates, however, that 

project selection is an NPD process managed by the product development teams, and IPM only provides 

support for project selection by providing selection criteria and overseeing and discussing the overall 

Table 12: Empirical results; IPM processes in practice 

A B C D E F G H I J K L M N O

A X A A A A A A A A A A A A

A X A A A A A A A A A A A A A

A X A A A A A A A A A A A A A

Top-Down A X A A A A A A A A A A A A A

Bottom-up A X A A A A A

Note: A = Identified in case and applied in practice ; P = Identified in case and proposed for application ; X = Subject not applicable for the case

Case number

IPM processes defined 
Operational  processes  

of IPM

Project selection

Project priori tization

Resource a l location

Implementation of 

bus iness  s trategy
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portfolio. Other cases also indicated supporting project selection to NPD teams; however, these cases also 

indicated that IPM is directly involved in project selection. 

Chapter 3 of this report essentially suggests that the corporate strategy is integrated hierarchically and 

mostly top-down by cascading down from corporate strategy to SBU's and so is translated by developing, 

within the case of IPM, in an innovation strategy. The innovation strategy is a direct operationalization of 

the corporate strategy, operationalized within the IPM department (Kaiser, Arbi, & Ahlemann, 2015; 

Morris & Jamieson, 2005) by adapting their decision-making processes and tools to this innovation 

strategy. The interviewees were asked if they had an innovation strategy, and if the corporate strategy 

was mainly integrated top-down. The majority of the cases indicate that the IPM processes' 

operationalization is directly based upon their corporate strategy. IPM within their organization, in 

essence, is an operationalization of the corporate strategy and, therefore, a top-down process. However, 

besides strictly top-down integration of the corporate strategy, several cases, as indicated in Table 12, 

show bottom-up influences by the innovation departments and IPM as an overarching department. For 

example, by identifying technological opportunities (Cases A & I) or market opportunity (Case J & N). This 

indicates that the strategy is not exclusively driven by a top-down integration of the corporate strategy 

within practice. The bottom-up influence of the IPM department on corporate strategy is also present.  

Case I specifically describes its strategic operationalization as: "a bottom-up process, with top-down 

influence, wherein bottom-up market and customer trends are identified that are assessed by higher 

management if they should be pursued or not."  

As the bottom-up influence of IPM decision-making was not identified in all cases, most likely, the bottom-

up influence by IPM decision-making is dependent on the organizational structure and the strategic 

function IPM processes occupy within an organization, as was identified to be of importance in Chapter 3 

of this research. This could affect the integration process of sustainability-oriented strategic objectives in 

IPM decision-making, either positively or negatively, depending on the context's active decision-makers. 

This research did not investigate the influence of the decision-makers' background on strategic objectives 

within the literature. However, Chapter 3 discusses this subject in more detail. 

6.2 Identified challenges for integrating sustainability into IPM 
The literature proposes multiple reasons for moving towards the integration of sustainability into 

corporate objectives as presented in Chapter 4. It suggests that IPM could be of importance for 

operationalizing sustainability objectives in businesses. Table 13 presents the drivers and barriers for 

integrating sustainability into the IPM system as identified in practice. 
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Table 13 presents that drivers of the cases originate from multiple sources, differentiating extrinsically 

and intrinsically motivated drivers. The customer, policy, threat, and personnel driven sustainability 

drivers originate from external parties and make it necessary for businesses to move towards more 

sustainable innovation projects for them to survive in the market and to be able to attract personnel. 

Market-opportunity, the firm's sustainability goals, and technology-driven sustainability drivers originate 

from the internal motivation driven by business opportunities or the business values. Therefore, the cases 

identified sustainability as a method for creating value, remaining competitive within their market, and 

attracting the right personnel. 

The cases also identify intrinsically and extrinsically motivated barriers. The extrinsically motivated 

barriers contradict some drivers, which are the market and policy-driven barriers. For example, case C 

operates within a business to business market and explains that their market does not actively ask for 

more sustainable projects. Therefore more sustainable innovation projects are not a standard within their 

decision-making processes.  

Case C explains: "The most important driver within the decision-making of innovation projects are 

customer requirements. We do have discussions on sustainability issues, for example, the use of gas in our 

operations. However, this discussion is extrinsically motivated by the threat of gas availability in the future. 

Additionally, customers that do value sustainability do not want to pay for additional costs."  

The customers additionally identify the barrier of sustainability having no fit with the corporate objectives. 

The cases that identify this barrier suggest that they operate in markets wherein sustainability is currently 

not an important topic of discussion for their customers, for example, in Case C.  

Intrinsically motivated barriers mainly consist of knowledge or process barriers for measuring 

sustainability and the trade-off between sustainability factors and other factors such as profitability within 

decision-making. Almost all cases identify the measuring and weighing of sustainability in decision-making 

as an essential topic of discussion on integrating sustainability into IPM decision-making.  

Table 13: Empirical results; drivers and barriers for integrating sustainability in practice 

A B C D E F G H I J K L M N O

A X A A A A A A A

X A A A A A A

A X A A A

X A A A A A A

A X A A A A A A A

A X A A A A A A A A A A

A X A A A

A A A A

A A A

P A A A A

A P A A A A

A A A A

A P A A A A A

A

Note: A = Identified in case and applied in practice ; P = Identified in case and proposed for application ; X = Subject not applicable for the case

Threat driven

Personnel  driven

Sustainabi l i ty barriers Measuring susta inabi l i ty

Market driven

Miss ing knowledge

No fi t with corporate objectives

Pol icy driven

Sustainabi l i ty as  subordinate to other 

decis ion-making factors

Product qual i ty driven

Case number

Drivers and barriers for 

integrating 

sustainability into IPM 

decision-making

Sustainabi l i ty drivers

Customer-driven

Market opportunity

Sustainabi l i ty goals  of Fi rm

Pol icy driven

Technology driven
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In addition to barriers, drivers, and methods for integrating sustainability-oriented strategic objectives 

into IPM decision-making, the interviewees were asked to identify needs in the form of necessary 

adaptations to either the organization in terms of processes or in terms of organizational or external 

context that currently hold back or could directly contribute to achieving integration. Table 14 presents 

the results that describe these necessary adaptations.  

 

Firstly, the cases identify that a sense of urgency for the subject is of importance for integration. Case L 

explained: "If the topic of sustainability is not important enough, then it will be difficult to prioritize projects 

based on its sustainable value" (Case L). 

This is in line with the proposed challenges for the development of strategies by Waas et al. (2014) who 

proposes that the strategies for integrating sustainability should assert influence to the system, for which 

it is necessary that the business realizes the importance of sustainability for its innovation project 

prioritization. Additionally, most cases identified the need for clear and measurable sustainability-

oriented strategic objectives to clarify sustainability's importance and weight. This is in line with the 

interpretation and information-structuring challenge as proposed by Waas et al. (2014), as it is of 

importance the organization interpret sustainability within its importance as defined by the business 

strategy based on the socio-environmental context. Case L confirms the need for clear strategies: "It is 

necessary to insert sustainability as a subject within the organization's strategic objectives to be able to 

adapt our processes. This is currently not done as specific as necessary, which makes it unattainable" (Case 

L).  

Case C adds to the statement by Case L by indicating the importance of measurable objectives for 

clarifying the interpretation. "The strategic objectives of the organization should clarify the value of 

moving towards more sustainable innovation projects" (Case C). 

Secondly, by developing clear and measurable objectives it is possible to develop a solid information-

structuring with for example indicators that can be used as decision-support tools. The cases identify it is 

essential to develop and integrate sustainability metrics, either as indicators, for example in the form of 

key performance indicators (KPIs), or thresholds. The cases that propose to integrate thresholds indicate 

that it should depend on the business context and its objectives if thresholds should be set or it should be 

regular KPIs.  

Case O explains: "I do not think it is in all cases possible to integrate thresholds. However, the indicators 

should be measurable and assessable for them to be effective" (Case O). 

Table 14: Empirical results; adaptations for integrating sustainability into IPM decision-making 

A B C D E F G H I J K L M N O

P A A A P P P

A P P A A A P P A A P

A P P

A P P A P P A P P P P P A

P A A P P A P

P P

P

Develop and integrate 

susta inabi l i ty metrics

Develop thresholds

Develop KPI’s

Note: A = Identified in case and applied in practice ; P = Identified in case and proposed for application ; X = Subject not applicable for the case

Case number

Identified adaptations 

necessary for 

integrating 

sustainability aspects 

into IPM decision-

making
Knowledge acquis i tion

Pol icy changes

Develop a  sense of urgency in the organization

Develop a  learning culture

Develop and integrate clear and measurable susta inabi l i ty 

oriented strategic objectives
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Thirdly, the cases identify that it is necessary to have the right knowledge to effectively and efficiently 

assess the innovation projects on their contribution to sustainability objectives. Which is also in line with 

the interpretation challenge as proposed by Waas et al. (2014). 

As a fourth need, some cases identify the need for policy changes to further innovate towards more 

sustainable innovation projects. The cases all have specific reasons for the need for policy changes. Case 

A indicates that the current policies around Life Cycle Analysis (LCA) within their sector are confusing and 

outdated. Their product does not fit within the market's sustainability measurements, which causes their 

products to be under-evaluated. This hinders their improvement in terms of sustainable products. Case F 

indicates that the current policies regarding food safety are outdated and make it currently impossible for 

them to use other, more sustainable resources.  

As a final need, case M identifies that organizations must attain a learning culture to integrate 

sustainability into the IPM system and let go of old concepts and processes. 

6.3 Sustainability goal-setting 
In order to clarify the type of sustainability objectives the cases employ, the objectives of the cases were 

categorized based on three pillars of the triple-bottom-line. The cases' sustainability objectives show 

affinity with at least one of its dimensions: economic sustainability. Additionally, most cases present 

sustainability-oriented objectives within the social and environmental dimensions of the triple-bottom-

line. Additionally it was observed to what degree sustainability in terms of its defined definition in Chapter 

4 of this report, is integrated within the IPM processes of the cases. Cases were scored as low, medium, 

or high, on their integration efforts. Low indicates that the case has not defined specific strategic 

sustainability objectives and does not move towards the integration of sustainability into their IPM 

processes. Medium indicates that the case has defined strategic sustainability objectives and is moving 

towards integrating objectives into their IPM processes, or has integrated sustainability aspects into their 

IPM processes. High indicates that the case has clearly defined and operationalized sustainability 

objectives and has integrated sustainability aspects into their IPM processes. Most cases present either 

medium or high results. The majority of the cases, therefore, at least discuss sustainability within IPM 

decision-making, and some cases structurally integrate sustainability in IPM decision-making processes, 

however the differences in the degree of integration supports the diversity of the sample. Table 15 

presents the empirical results regarding the orientation on sustainability and the identified IPM processes. 

Additionally, it presents methods employed by the cases for sustainability goal-setting.  
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The methods employed for sustainability goal-setting vary in their elaborateness and comprehensiveness. 

One case, case A which is an exception to the other cases, focuses on the circular economy (CE) as a goal. 

Currently, case A already operates as a cradle to cradle company, however, wants to move even further 

towards a complete circular organization. The majority of the cases have developed their sustainability 

objectives based on a sustainability assessment and specify them by linking them with the sustainable 

development goals (SDGs) developed by the WCED (World Commission on Environment and 

Development, 1987). The specificity, the integration, and the maturity of sustainability objectives within 

IPM decision-making highly differ among the investigated cases as partially presented in Table 12. Case E, 

for example, is currently developing specific KPIs based on the SDGs as criteria or thresholds for innovation 

projects. Case H focuses all its innovation capacity on the energy transition. Moreover, Case C currently 

does not explicitly involve sustainability-oriented aspects in their decision-making. This too acknowledges 

the diversity of the cases and the diversity in understanding and approaches towards the interpretation 

and development of sustainability strategies relevant for their context.  

6.4 The IPM structure in practice 
The IPM structure, as established in the literature review in Chapter 3 and redefined in Chapter 5, can be 

analyzed upon three aspects: strategic fit, integration of stakeholders, and formalization of the processes 

(Meskendahl, 2010). The strategic fit of the portfolio planning with the corporate strategic planning is 

essential for IPM decision-making. Businesses that align their decision-making with their business drivers 

operate more effectively as discussed in Chapter 3. The role of IPM within the strategic structure and its 

placement within the organizational structure differed vastly within the investigated cases. The 

importance of strategic alignment was, however, acknowledged within every case.  

Case B involved an IPM expert that states: "If you do it right, which is an important prerequisite, IPM might 

be the process that forms the link between strategy and its operationalization. It is one of the most 

important methods for ensuring strategic fit with business activities" (Case B).  

Table 16 shows the investigated cases' IPM structuring, divided into strategic fit, integration, and 

formalization. The ranking in terms of low, medium, high is based on the importance and employed 

structure of the cases, defined by the interviewees. 

Table 15: Empirical results; Orientation on sustainability, and methods for sustainability goal-setting 
A B C D E F G H I J K L M N O

A X A A A A A A A A A A A A A

A X A A A A A A A A A A

A X A A A A A A A A A A

X A A A

X A A A

X A A A A A A A A A

A X A

P A A A A A A

A

A A A A A A A

P A A A A

A A

Definition and 

orientation on 

sustainability

Sustainabi l i ty oriented 

objectives

Economical

Socia l

Environmental

No speci fic objectives  

defined

Degree of integration 

of susta inabi l i ty in 

IPM decis ion-making

Low

Medium

High

Note: A = Identified in case and applied in practice ; P = Identified in case and proposed for application ; X = Subject not applicable for the case

Case number

Methods for 

developing 

sustainability-oriented 

strategic objectives

Sustainable development goals

Sustainabi l i ty goals  for achieving ci rculari ty

Sustainabi l i ty assessment

Focus  on speci fic susta inabi l i ty goals

Sustainabi l i ty defined as  customer 

requirement
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The majority of the cases align business drivers with IPM selection and prioritization methodologies based 

on the corporate strategy; however, Case I operates as a more autonomous function and less so on 

business drivers or objectives. 

The amount of influence IPM has on the strategic development structure is (partially) dependent on the 

involved functions within IPM decision-making. This constitutes the involvement of different functions of 

an organization, and degree to which their perspectives are accounted for within the IPM processes 

(Archer & Ghasemzadeh, 1999; Meskendahl, 2010). The involvement of the type of functions within IPM 

decision-making is dependent on the business context. Functions involved in IPM decision-making are not 

mutually exclusive with members of the executive or strategic board. Case N, for example, involves its 

CEO within IPM decision-making. Some cases involve one or more members of these higher strategic 

functions. The cases that involve members of higher strategic functions involved were mainly smaller-

scale businesses or IPM departments that have less formalized IPM process structures in place (Cases A, 

E, J, K, N). Other cases clearly show decentralized IPM decision-making in which no members of strategy 

development are involved, and mainly operationalize strategic objectives (Cases F, H, M, O). Additionally, 

some cases involve members of higher strategic functions within long-term focused, strategically 

important innovation projects (Case D), or mainly as a verification and validation of the selected 

innovation projects by the IPM department (Cases G & L). 

The involvement or integration of strategic stakeholders influences the strategic alignment and 

consistency of the corporate planning and IPM planning. Case N, for example, involves the CEO of the 

business within IPM decision-making. The CEO explained that even though it does not directly fit 

strategically or with other criteria considered within IPM decision-making, projects in which the CEO has 

faith in will be continued regardless. Even though this is an exception, this indicates that the value 

orientations of IPM decision-makers can have a significant role in the strategic structure, which is in line 

with the literature (Martinsuo & Killen, 2014). 

Cases that show higher formalized structures of IPM processes have more transparent decision-making 

processes with specific parameters by which they assess projects for their contribution to strategic 

objectives. Additionally, their IPM processes specifically do not involve members of higher strategic 

functions. Case O, which could be the opposite of case N in terms of formalization in their organizational 

structure, has programs of innovation projects that are only developed to achieve specific strategic 

objectives. The decision-making within the IPM processes of this case are highly focused upon achieving 

this strategic objective and is mainly assessed based on its contribution to this objective against the costs 

Table 16: Empirical results; The IPM structure 

A B C D E F G H I J K L M N O

X

X A

A X A A A A A A A A A A A A

X A A A

X A A A A

A X A A A A A A

X A A A

X A A A A A

A X A A A A A

Low

Medium

High

IPM structure

Strategic fi t

Low

Medium

High

Integration

Low

Medium

High

Formal ization

Case number

Note: A = Identified in case and applied in practice ; P = Identified in case and proposed for application ; X = Subject not applicable for the case
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and time. This fits with the background of the case as a governmental, non-profit organization; however, 

case A, which also shows highly formalized IPM processes and decision-making structures, also has 

transparent and specific strategic objectives and parameters of high importance within their IPM decision-

making. These cases have in common that they do not involve members of higher strategic functions 

within the IPM decision-making processes. Within these cases, decision-making involves members of 

departments directly involved within the product development processes, who assess the projects on 

specific indicators developed to assess standard parameters such as risk and reward and their contribution 

to the strategic objectives (Case A & O). 

Answering sub-research question 4: 

“How is the challenge of integrating sustainability currently perceived and conceptualized in practice, and 

how does it fit with the current innovation portfolio management system?” 

Based on the proposed necessary adaptations to the IPM system for integrating sustainability identified by 

practice, it can be concluded that there is a need for measuring sustainability objectively to be able to 

overcome intrinsically motivated barriers, such as knowledge or process barriers for measuring 

sustainability and the existing trade-offs between sustainability factors and for example profitability. This 

should be supported by the sense of urgency and specifically a clear interpretation of sustainability 

objectives. Comparable indicators and other methods and tools for measuring sustainability based on 

strategic objectives are suggested for overcoming this barrier for the development of a common language. 

Additionally, it was implied that knowledge acquisition would be of importance to increase interpretation 

of the challenge of integrating sustainability as well. 

Within the investigated cases sustainability objectives are mainly integrated in a top-down manner. 

However, some cases show bottom-up influence of the IPM department on the development of strategic 

objectives. This occurrence is most likely dependent on the organizational structure and the strategic 

function IPM processes occupy within the organization.  

The cases currently employ different IPM decision-making approaches in terms of strategic fit, integration 

of stakeholders, and formalization. The strategic fit was mainly defined as a vital aspect of IPM decision-

making within all cases. However, the integration of stakeholders and the formalization of the decision-

making processes differed vastly among the cases. This mainly influences the degree to which strategic 

alignment and consistency of the corporate planning and IPM planning are ensured and therefore affects 

the top-down integration of sustainability. Cases that present a higher integration of strategic stakeholders 

in the IPM decision-making processes show that the decision-makers' value orientations could have a 

significant role in the strategic structuring. Cases that have more formalized processes in place show higher 

transparency in their decision-making and have in common that they are less likely to involve strategic 

stakeholders in their decision-making. Cases with a higher formalized process have more transparent and 

specific strategic objectives. They quantify decision-making aspects more frequently by specific indicators 

developed to assess standard parameters and their contribution to the strategic objectives. The IPM 

structure in terms of top-down or bottom-up strategic integration, formalization of the processes, and 

integration of strategic stakeholders, influences how businesses employ their strategic IPM decision-

making processes and therefore how they implement sustainability strategies. 
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6.5 Methods and tools for integrating sustainability into the IPM system 
The cases apply and propose several methods that (could) support integrating sustainability into their IPM 

system. Table 17 presents an overview of these methods. 

 

The methods can be categorized into four types. The first type is an overarching method proposed or 

applied by all cases, developing sustainability-oriented strategic objectives that help achieve and steer 

IPM decision-making towards a more sustainable innovation portfolio. The majority of the cases propose 

to develop these objectives as specific as possible so that the contribution of innovation projects towards 

these strategic objectives can be measured (Case D, E, J, O), and the IPM processes can adapt towards 

these objectives (Case A, B, E, H, L).  

Several cases suggest that a supportive strategic base is essential for the weight of sustainability in 

decision-making against, for example, market share or profitability (Case D, E, F).  

Case F explains that: "The strategic objectives help develop a common vocabulary to define and quantify 

sustainability within all its dimensions" (Case F).  

Secondly, the cases propose and apply methods beyond IPM decision-making for achieving sustainability 

objectives are strategic buckets like budgeting method and sustainability innovation programs for 

integrating sustainability-oriented strategic objectives into the innovation portfolio. Strategic buckets for 

sustainable innovation efforts, other than Brook and Pagnanelli (2014) in their model as proposed in 

Chapter 5.3, were explained by the interviewees as reserving a specific budget that IPM should invest in 

projects that contribute to achieving sustainability-oriented strategic objectives. Differently than strategic 

buckets, sustainability innovation programs, were explained as  a programs of innovation projects that 

directly serve a single sustainability objective. 

Case D uses programs of innovation projects for achieving sustainability-oriented strategic objectives 

because: "We did not come to the right result, we could not achieve our objectives by integrating 

sustainability in IPM decision-making alone. Therefore we developed a portfolio of sustainability projects 

to achieve our sustainability objectives" (Case D).  

The third type of proposed and applied method focuses on measuring innovation projects' sustainability 

within the IPM decision-making processes. The majority of the cases propose using sustainability 

indicators in the form of KPIs, and some already have them in place. Others currently qualitatively discuss 

sustainability within their IPM decision-making processes. They propose moving towards sustainability 

KPIs as they expect it to help them overcome the challenge of information-structuring and interpretation 

as proposed by Waas et al. (2014).  

Table 17: Empirical results; Methods for integrating sustainability-oriented strategic objectives into IPM decision-making 

A B C D E F G H I J K L M N O

A P P A A A P A A A P P A A A

A A A A A P P P

A P P A P P P P P P P P A P

P A A P P P A

P

A A A A

Note: A = Identified in case and applied in practice ; P = Identified in case and proposed for application ; X = Subject not applicable for the case

Methods for 

integrating 

sustainability 

objectives into IPM 

decision-making

Centre of excel lence

Susta inabi l i ty programs

Susta inable corporate s trategic objectives

Strategic bucket

Qual i tative discuss ion on susta inabi l i ty aspects

Susta inabi l i ty KPI's

Case number
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Case O, for example: "We currently have a qualitative discussion; however, there is no natural or structural 

decision-making on the level we could achieve with KPIs. Successful management is easier by using specific 

KPIs" (Case O).  

Additionally, Case F explains that: "A set of KPIs helps with trade-offs between projects, and subjects of 

importance. It does so by quantifying the data to help sketch a picture on which it is possible to base 

decision-making." (Case F).  

Because indicators and the measurement of sustainability was identified as an important need in practice 

in paragraph 6.2 of this Chapter and by literature in Chapter 5, paragraph 6.5.1 discusses the concept of 

KPIs and sustainability indicators in more detail.  

Finally, in line with the identified barrier of missing knowledge, the cases propose and apply 'center of 

excellence' constructions within their organizations. The cases propose several forms, such as a supportive 

matrix organization within the firm consisting of functions from different departments that support 

decision-making by providing knowledge from their sustainability expertise (Case N & O). Another form is 

a knowledge bank consisting of experts on sustainability recruited to provide support by doing research 

and performing sustainability assessments (Case D & E).  

6.5.1 Measuring sustainability 
The cases propose four methods for the measurement of innovation projects' sustainability value 

presented in Table 18.  

 

The first method regards developing a corporate definition of sustainability value by developing 

measurable sustainability-oriented strategic objectives to develop KPIs. Secondly, the cases that apply 

program management for sustainable innovation projects in practice suggest forming KPIs based on the 

specific program sustainability objectives. Additionally to these methods for sustainable value 

Table 18: Empirical results; sustainability indicator development 

A B C D E F G H I J K L M N O

A P A A P P P A

A A A A

A A A A A

Customer va lue A P

Economic va lue P A A A P P

Sustainable va lue 

(susta inabi l i ty 

assessment)

A A A A A

X X X X X X

A A A A A A X X X X A X X A A

A A A A A A X X X X A X X A A

A A A A A A X X X X A X X A A

A A A A A A X X X X A X X A A

X X X X X X A

X X X X X X X X A

X X A A A A X X X X A X X A A

A X A A A X X X X X A X X A A

X X X X X X X X A

Quanti fying 

susta inabi l i ty in 

va lue

Valuation methods  for 

susta inabi l i ty in 

innovation projects

Post-Ante

Note: A = Identified in case and applied in practice ; P = Identified in case and proposed for application ; X = Subject not applicable for the case

Dichotomies  in 

dimens ions  of 

measuring 

susta inabi l i ty 

indicators

Descriptive 

Normative 

Quantitative

Qual i tative 

Objective

Subjective

Community

Expert 

Ex-ante

Case number

Indicator development

Quanti fying susta inabi l i ty based on 

the corporate s trategic objectives

Quanti fying susta inabi l i ty on 

contribution to portfol io objectives

Quanti fying susta inabi l i ty dependent 

on innovation type
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assessment, a few cases propose that the valuation be dependent on the innovation type in line with the 

research by Brook and Pagnanelli (2014), which means that depending on the type of innovation, the 

value or weight of sustainability is assessed differently among innovation projects. Finally, cases proposed 

to quantify sustainability based on three different types of values. These are a value assessment based on 

customer value in terms of economic value or strategic value. Based on economic value for the business 

itself. Moreover, a sustainability assessment indicated in sustainable value, for example, by an LCA, 

focused on achieving sustainability objectives. 

Quantifying and measuring sustainability provides the possibility for developing sustainability indicators 

that contribute to decision-making. As identified KPIs or sustainability indicators are proposed and applied 

tools for decision-making in IPM. However, as identified in Chapters 4 and 5, different types of 

sustainability indicators can be developed. The cases propose mainly normative methods for sustainability 

indicators so that it is possible to compare innovation projects and balance important decision-making 

aspects besides sustainability.  

The sustainability indicators can be qualitative or quantitative; however, they should be as objective as 

possible and mainly "contribute to developing a common language for defining and quantifying 

sustainability as a decision-support tool that presents the data" (Case F).  

For this reason, the cases suggest that the indicators should mainly be objectively formed, preferably by 

experts, before decision-making. 

 

 

Answering sub-research question 5: 

“How do methods and tools for measuring sustainability support integrating sustainability into the 

Innovation Portfolio Management system in practice?” 

Most cases suggest that developing sustainability objectives as specifically as possible contributes to 

integrating them in to IPM decision-making, as this makes it possible to measure innovation projects on 

their contribution towards achieving these objectives. Additionally, most cases suggest that it is important 

for establishing the weight of sustainability so that it influences decision-making and contributes in 

weighing sustainability aspects against other decision-making factors such as profitability. Decision-making 

support tools such as developing indicators in the form of KPIs or thresholds supports formalization and 

structuring of the decision-making processes, as it helps clarify the data so that the trade-offs between 

subjects and projects can be objectively assessed. Methods such as developing center of excellence type 

of constructions supports the decision-making and development of KPIs and sustainability assessments. 

Methods such as strategic buckets or sustainability programs help enforce the importance of sustainability 

as a strategic objective as it reserves a budget for sustainability-oriented innovation projects that support 

achieving the strategic objectives. However, strategic buckets and sustainability programs do not 

specifically contribute to the integration of sustainability-oriented strategic objectives, but increase 

innovation efforts specifically focused on sustainability and are proposed for additional application besides 

the integration of sustainability indicators or KPIs. 
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7. Discussion 
This research performed an explorative study to investigate the current state of literature and practice 

integrating sustainability into the innovation portfolio management system. This chapter first presents 

the final model that includes the conclusions derived from the empirical study. After that, it discusses the 

theoretical and practical implications of this research, its limitations, and suggestions for further research. 

7.1 Sustainable IPM system model 
Based on the literature review and comparing the integrational models found in the literature, Chapter 5 

presents and elaborates on a model in Figure 8 that integrates sustainability into the IPM system. The 

empirical study researched the subject in practice, which led to additional conclusions. These conclusions 

have been integrated into a final model presented in Figure 9. The orange boxes indicate the conclusions 

developed based on empirical research. Based on the final model, as presented in Figure 9, theoretical 

and managerial implications have been developed. However, firstly adaptations to the final model will be 

discussed.  

7.1.1 Adaptation 1: Operationalization of strategic objectives 
Strategy development and strategic goal setting were defined as essential for developing more 

sustainable innovation projects (Del Giduice, et al., 2017). The multiple-case study underlined this as all 

cases indicated the importance of developing sustainability strategies for its integration,  as it contributes 

to the interpretation, to be able to develop the right information-structuring in the form of indicators and 

to define its weight in decision-making for it to have influence and to develop a more sustainable 

innovation portfolio. In addition to developing strategies based on the triple-bottom-line, the cases 

employed several methods that formed the basis for developing sustainable strategies, as elaborated on 

in Chapter 6 and presented within the periodic portfolio review component of Figure 9. An important 

example of these methods is the SDGs, which is discussed in Chapter 4, which could be used as a template 

approach towards developing sustainability strategies and the development of indicators.  

7.1.2 Adaptation 2: Development of innovation programs 
The multiple-case study underlined the use of strategic buckets for reserving budget for sustainable 

innovation projects. Several cases also proposed using innovation programs besides the regular 

innovation portfolio for increasing sustainable innovation efforts. 

7.1.3 Adaptation 3: Valuation of sustainability 
The multiple-case-study underlined the importance of evaluating sustainability to develop decision-

support tools such as indicators and the importance of differentiated this value based on the innovation 

type in line with Brook and Pagnanelli (2014). The cases proposed several methods for valuating 

sustainability, either based on their contribution towards strategic or portfolio objectives, based on 

customer or economic value, or sustainable value assessed, for example, by a Life Cycle Analysis (LCA). 
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Figure 9: Final model sustainable IPM system 
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7.2 Theoretical implications 
This study contributes and extends the existing literature on integrating sustainability into the IPM system 

by its findings. This section discusses the most important theoretical implications of this master thesis. 

The existing literature on integrating sustainability aspects into the IPM system, specifically as a top-down 

approach, is currently limited. This research contributes to the literature by clarifying the vital link 

between developing sustainability strategies and its integration in IPM. Additionally, this research 

identifies the current limitations of literature and its applicability in practice and maps the current needs 

as found in practice to integrate sustainability into the IPM system. It was found that most research is 

focused on sustainable product development practices (Pinheiro, Jugend, Filho, & Armellini, 2018) or 

focus on integrating sustainable decision-making for innovation projects under specific circumstances 

(Andreasik, 2013; Cruz-Reyes, et al., 2013; Daneshpour, 2017; Trenado, Romero, Cuadrado, & Romero, 

2014). It was found that generic frameworks that exist do not overcome all proposed challenges for 

developing and integrating strategies for sustainable decision-making (Waas, et al., 2014), are dependent 

on the empirical characteristics for its implementation and effectivity (Dobrovolskienè & Tamoŝiunienè, 

2015), are not tested in diversified markets (Brook & Pagnanelli, 2014), or provide limited guidance for 

applications as they are not tested in practical applications or are independent of methodologies, criteria, 

and field application (Khalili-Damghani & Sadi-Nezhad, 2013). 

This study underlines that practice specifically requires guidance for structurally integrating sustainability 

as interpreted for the organization's specific business context, with the proper information-structuring, 

so that it influences the IPM system and its decision-making to achieve a more sustainable innovation 

portfolio (Waas, et al., 2014). Based on this principle, this study combines the proposed methods of 

sustainable IPM into one conceptual generic IPM system model that focuses on strategic sustainability 

integration into the IPM system. By proposing the conceptual generic IPM system model, this study 

contributes to the literature of sustainable IPM by clarifying the crucial implications of sustainability 

integration based on the literature and empirical study. It makes these implications explicit for increasing 

comprehension on the subject of integrating sustainability into IPM for researchers and practitioners to 

act upon. 

The current literature on integrating sustainability into the IPM system is focused on the top-down 

integration of these objectives. It does not explicitly investigate the degree of integration of stakeholders 

in the strategic decision-making processes. Schipper & Gilbert Silvius (2018) suggest the importance of 

stakeholders' involvement in the strategy formulation for enhancing the sensemaking process for 

decision-making and project governance. This research supports this suggestion because the bottom-up 

influence of IPM decision-makers on strategy formulation, in some cases, were identified, which could 

affect the integrational process of sustainability into the IPM system. This contributes to the literature as 

it identifies the importance of further research on the influence of bottom-up approaches on integrating 

sustainability into strategy development. 

This study has shown that practice specifically requires guidance for developing sustainability indicators 

that support decision-making in a structured manner that fits the business context. As input for the 

development of indicators that fit with the business's sustainability objectives, Waas et al. (2014) imply 

the importance of measuring sustainability in terms of value through a sustainability assessment. The 

literature on integrating sustainability into the IPM system supports the use of sustainability assessments 

to understand sustainability as a value for the development of strategic objectives (Brook & Pagnanelli, 
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2014; Dobrovolskienè & Tamoŝiunienè, 2015; Khalili-Damghani & Sadi-Nezhad, 2013). They explain the 

importance of strategically aligning the innovation portfolio with these strategic objectives, in line with 

literature on IPM (Cooper, Edgett, & Kleinschmidt, 1997a; Cooper, Edgett, & Kleinschmidt, 1997b; Kester, 

Hultink, & Griffin, 2014). This thesis contributes to these findings by confirming the importance and 

presenting the needs in practice of developing a common language on sustainability by developing specific 

and measurable strategic objectives to develop indicators that support IPM decision-making. Brook & 

Pagnanelli (2014) imply that the innovation type of innovation projects could play a role in the 

determination of the value or weight of sustainability in IPM decision-making. This research contributes 

to this implication by confirming that some cases in practice do consider the innovation type of the 

innovation project during IPM decision-making. However, more research is necessary to confirm this 

observation. 

Finally, the literature suggests the strategic fit, integration of stakeholders, and formalization determine 

the effectiveness of the IPM structure (Meskendahl, 2010). This research found that these aspects could 

influence methods for employing strategic IPM decision-making processes. Therefore, it could affect how 

sustainability could be integrated into the IPM system. The IPM structuring could serve as a method for 

categorizing IPM decision-making processes in practical settings to develop different categories of 

integrational models. More research, however, is necessary to confirm these findings. 

7.3 Practical implications 
This research's findings also offer practical implications for businesses currently involved in integrating 

sustainability into their IPM system. 

Sustainability is a broad subject, and in many cases, unstructured approaches towards sustainable IPM 

decision-making are employed, especially if it is unclear what the business understanding of sustainability 

is. The first implication and a good starting point for businesses that want to integrate sustainability is 

developing a clear understanding of sustainability within their organizational context by developing a 

sustainability assessment. A sustainability assessment could help operationalize and develop the firm's 

sustainability objectives and help express sustainability in strategic value, supporting sustainability 

interpretation. Additionally, it could allow for benchmarking, which provides the possibility to assess 

innovation projects normatively to other businesses. Knowledge acquisition and a ‘center of excellence’ 

type of knowledge bank could support the development of a sustainability assessment and help to grasp 

the concept of sustainability for businesses to deploy and integrate their sustainability objectives. 

Secondly, the sustainability assessment and the developed sustainability objectives should be supported 

by proper information structuring, by translating the objectives into an innovation strategy that provides 

the foundation for linking strategy formulation to strategy implementation. The innovation strategy 

should include the strategic focus and strategic and tactical portfolio decisions that provide a clear 

interpretation of the future innovation portfolio's objectives to assure the influence of sustainability 

objectives. 

Thirdly, developing sustainability indicators or KPIs focused on sustainability is vital for integrating 

sustainability into IPM decision-making. These indicators can be normative to strategic objectives or 

measured based on economic value, customer value, or sustainability value, such as an LCA. However, 

they do not have to be quantitative in their form, and foremost, should fit the organizational context and 

decision-making informational needs of decision-makers. Indicators or KPIs should always be treated as a 
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reduction and simplification of reality that processes data in a structured way to provide information 

comprehended by the decision-maker. The decision-maker, therefore, always keeps in charge of IPM 

decision-making. However, it does provide more transparency on sustainability aspects. 

Fourthly, besides measuring sustainability for decision-making, it must assert influence in IPM decision-

making to achieve objectives. Expressing sustainability in terms of strategic value helps assess innovation 

projects' contribution towards achieving sustainability objectives for selection and prioritization. It 

additionally could help weigh sustainability aspects against other IPM decision-making aspects, such as 

profitability, so that sustainability is not subordinate to other decision-making indicators. Additionally, the 

innovation type in terms of innovativeness or focus of the innovation projects could help categorize the 

importance and weight of sustainable value for IPM decision-making processes. However, it should be 

considered that sustainability should assert influence in decision-making for it to be effective. 

In some cases integrating sustainability into the IPM decision-making processes alone is not enough to 

achieve their objectives. Developing an innovation program specifically for achieving these sustainability 

objectives could help focus and increase efforts towards a more sustainable innovation portfolio.  

Finally, the lessons learned in the case-study can help businesses gain insights into other businesses' 

current practices on integrating sustainability in the IPM system. 
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8. Conclusion 
This chapter answers the research questions based on the literature review and empirical multiple-case 

study, integrating sustainability into the innovation portfolio management system. Chapter 8 presents the 

discussion on this research that involves the theoretical and managerial implications, limitations, and 

future research directions. 

This research involved a literature review and an empirical study to answer the main research question:  

“How can sustainability be integrated into the innovation portfolio management system?” 

In order to answer the main research-questions, sub-research questions were formulated. The first three 

sub-research questions were researched through a literature review. The final two sub-research questions 

were researched through a multiple-case study. First, the sub-research questions will be answered, and 

this thesis report concludes by answering the main research question. 

1. What is the function of Innovation Portfolio Management in integrating strategies, and how is it 

structured within the organizational context? 

The IPM system aims to balance and maximize the portfolio's value by strategically aligning the portfolio 

of innovation projects while managing the right amount of projects. IPM is essential for implementing 

corporate strategy, as it links strategy formulation with strategy implementation by its decision-making 

and resource-allocating function. The innovation strategy guides IPM decision-making and is based on the 

corporate strategy to implement the innovation portfolio's strategic objectives. IPM is a strategic decision-

making management function of the innovation portfolio. The decision-making processes involve 

evaluating, selecting, and prioritizing innovation projects, and are structured based on the business 

context, wherefore there is no standard construct. However, IPM structuring can be measured on four 

aspects: the consistency, diligence, degree of formalization, and integration of stakeholders of the IPM 

structure. 

2. How can sustainability be conceptualized within the context of the innovation portfolio, and how 

could its conceptualization support the strategic continuation within the Innovation Portfolio 

Management system? 

The concept of sustainable development focuses on developing innovation projects that positively impact 

economic, environmental, and social sustainability. Strategic goal-setting helps stakeholders involved in 

the IPM processes to comprehend the organization's strategic goals and directions that focus on 

sustainability. Strategic goal-setting guides innovation activities and decision-making on prioritizing 

innovation projects. Therefore, developing sustainability-oriented strategic objectives is a critical starting 

point for developing more sustainable innovation projects, which aligns with the proposed top-down 

strategic continuation in Chapter 3. 

The development and integration of sustainability-oriented strategic objectives involve the challenges of 

interpretation, information-structuring, and influence. Performing a sustainability assessment and 

developing sustainability indicators could support designing sustainable development strategies and 

could be used as a decision-supporting tool for integrating sustainability-oriented strategic objectives. 

Many diverse forms of sustainability indicators exist that assess the factors of interests for decision-

making, and they should be adapted to the organizational context and their purpose.  
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3. How could strategic sustainability objectives be measured and placed within the structuring of 

Innovation Portfolio Management processes? 

No comprehensive integrational model exists that covers the complete process and its complexities and 

challenges based on the literature review within this research scope.  The current literature proposes to 

handle sustainability as a ‘plug-in’ within the existing IPM processes. However, integrational models 

developed for integrating strategic oriented sustainability objectives propose to measure sustainability in 

terms of value, based on strategically oriented sustainability assessments. The measurement of 

sustainability value of projects can be used for project selection and evaluation, both as a precondition 

for developing innovation projects or as criteria that are assessed within the IPM project selection. 

However, the weight of sustainability value and criteria should be assessed so that sustainability asserts 

influence in the IPM decision-making processes. Best practice methods for developing sustainability 

criteria is currently a topic for future research. Additionally, the degree of integration of stakeholders is 

not widely discussed within the current state of the literature. 

4. How is the challenge of integrating sustainability currently perceived and conceptualized in 

practice, and how does it fit with the current innovation portfolio management system? 

Based on the proposed necessary adaptations to the IPM system for integrating sustainability identified 

by practice, it can be concluded that there is a need for measuring sustainability objectively to be able to 

overcome intrinsically motivated barriers, such as knowledge or process barriers for measuring 

sustainability and the existing trade-offs between sustainability factors and for example profitability. This 

should be supported by a sense of urgency and, specifically, a clear interpretation of sustainability 

objectives. Comparable indicators and other methods and tools for measuring sustainability based on 

strategic objectives are suggested for overcoming this barrier for the development of a common language. 

Additionally, it was implied that knowledge acquisition would be of importance to increase interpretation 

of the challenge of integrating sustainability as well. 

Within the investigated cases, sustainability objectives are mainly integrated in a top-down manner. 

However, some cases show a bottom-up influence of the IPM department on the development of strategic 

objectives. This occurrence is most likely dependent on the organizational structure and the strategic 

function IPM processes occupy within the organization.  

The cases currently employ different IPM decision-making approaches in terms of strategic fit, integration 

of stakeholders, and formalization. The strategic fit was mainly defined as a vital aspect of IPM decision-

making within all cases. However, the integration of stakeholders and the formalization of the decision-

making processes differed vastly among the cases. This mainly influences the degree to which strategic 

alignment and consistency of the corporate planning and IPM planning are ensured and, therefore, affect 

the top-down integration of sustainability. Cases that present a higher integration of strategic 

stakeholders in the IPM decision-making processes show that the decision-makers' value orientations 

could have a significant role in the strategic structuring. Cases that have more formalized processes in 

place show higher transparency in their decision-making and have in common that they are less likely to 

involve strategic stakeholders in their decision-making. Cases with a higher formalized process have more 

transparent and specific strategic objectives. They quantify decision-making aspects more frequently by 

specific indicators developed to assess standard parameters and their contribution to the strategic 

objectives. The IPM structure in terms of top-down or bottom-up strategic integration, formalization of 
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the processes, and integration of strategic stakeholders influence how businesses employ their strategic 

IPM decision-making processes and, therefore, how they implement sustainability strategies. 

5. How do methods and tools for measuring sustainability support integrating sustainability into the 

Innovation Portfolio Management system in practice? 

Most cases suggest that developing sustainability objectives as precisely as possible contributes to 

integrating them into IPM decision-making, making it possible to measure innovation projects on their 

contribution towards achieving these objectives. Additionally, most cases suggest that it is important to 

establish the weight of sustainability so that it influences decision-making and contributes to weighing 

sustainability aspects against other decision-making factors such as profitability. Decision-making support 

tools such as developing indicators in the form of KPIs or thresholds support formalization and structuring 

decision-making processes. It helps clarify the data so that the trade-offs between subjects and projects 

can be objectively assessed. Methods such as developing center of excellence type of constructions 

supports the decision-making and development of KPIs and sustainability assessments. Methods such as 

strategic buckets or sustainability programs help enforce the importance of sustainability as a strategic 

objective as it reserves a budget for sustainability-oriented innovation projects that support achieving the 

strategic objectives. However, strategic buckets and sustainability programs do not specifically contribute 

to the integration of sustainability-oriented strategic objectives. However, increase innovation efforts 

specifically focused on sustainability and are proposed for additional application besides integrating 

sustainability indicators or KPIs. 

 “How can sustainability be integrated into the innovation portfolio management system?” 

As concluded within this research, IPM could play an essential role in realizing integrating sustainability in 

business operations (Shenhar, Dvir, Levy, & Maltz, 2001; Meskendahl, 2010). To answer the research 

question how sustainability should be integrated into the IPM system, this thesis developed a generic 

conceptual integrative framework that integrates sustainability into the IPM system. The framework is 

based on three vital components for integrating sustainability into the IPM system: strategy development, 

the periodic portfolio review, and the continuous portfolio review. Because of the importance of 

developing sustainable strategies and their implications on integrating sustainability into the IPM 

processes, this framework includes the strategy development process that involves explicitly a 

sustainability value assessment that serves as input for the development and operationalization of the 

IPM processes. Based on the innovation strategy's input that includes the strategic focus towards more 

sustainable innovation projects and the strategic value of sustainability, it is operationalized to ensure 

interpretation, develop information-structuring, and influence the innovation portfolio to become more 

sustainable. Its operationalization provides the input for the operational decision-making processes of 

IPM, and forms the selection and prioritization methodology that fits with the organizational context and 

aims to achieve the IPM goals as defined by Cooper et al. (1997a; 1997b; 2004). 
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8.1 Limitations & Future research 
This research presents several limitations. First, the multiple-case study involves limited data 

triangulation. The multiple-case study only involved the interviews as the primary data input. Additional 

material was only collected in some cases. Data on integrating sustainability into the IPM system was 

limited or non-existent because of the degree and methods of integration employed in the investigated 

cases. Additionally, no further data collection steps were employed due to this thesis research's limited 

time frame. 

Second, even though the respondents were highly relevant to this research topic within their case, only a 

single perspective was gathered from the researched cases, making the results idiosyncratic. To counter 

this, the interview protocol was developed to gather the results that are not or, to a lesser extent, 

dependent on the respondent's perspective. To increase the external validity and robustness of this 

research, more profound case-studies should be employed.  

Third, the generalizability of the results is limited. In total, 15 businesses were investigated, and the 

question remains if these businesses are representative of IPM decision-making processes in general. 

However, because of the nature of the study being explorative and its goal being searching for a range of 

methods, generalizability is not the primary concern of this research. As a fourth limitation related to the 

generalizability, internal validity is not ensured because of the dependency of the IPM structure and 

decision-making processes employed in their business context. However, this too fits with the nature of 

this study being explorative and its focus on explaining the current state of literature and in practice on 

integrating sustainability-oriented strategic objectives into IPM decision-making. In order to increase 

generalizability and internal validity, more research is necessary, possibly in specific markets.  

Due to the coronavirus, the semi-structured interviews were performed by video calling. This caused for 

a fifth limitation. Video calling has drawbacks in comparison to interviewing people in person. Interviews 

by video calling inhibited the possibility of interpreting nonverbal communication. This caused for the 

emergence of interruptions due to connection issues, low-quality recordings of conversations that caused 

lower audibility and less comprehension in the processing of the interviews, and made it more challenging 

to guide the interviews.  

Based on the findings of this research, some additional future research directions can be depicted. Firstly, 

this research focuses on the top-down integration of sustainability. However, the bottom-up processes 

were identified, left out of scope, which could provide an interesting path for future research. 

Additionally, Research by Martinsuo and Killen (2014) suggests that the value orientations, and 

sensemaking processes of the strategic value by internal stakeholders, including IPM decision-makers, 

could be important for integrating sustainability. Within further studies, as indicated within the 

theoretical implications, it is suggested to involve the aspects of the IPM structure in terms of strategic 

fit, formalization, and stakeholders' integration to explore further the possibility of these aspects being 

differentiating factors for model development. Quantifying the strategic value of sustainability has been 

proposed by the literature (Dobrovolskienè & Tamoŝiunienè, 2015; Khalili-Damghani & Sadi-Nezhad, 

2013) and the multiple-case study. Developing methods for quantifying sustainability in terms of strategic 

value is essential for developing measurable indicators to assess innovation projects. However, the 

literature does not yet provide straightforward methods and tools for these value assessments for IPM. 

Even though this research identified some tools and methods, it is proposed to investigate additional and 

tested tools and methods that could offer businesses guidance in developing and integrating sustainability 
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into the IPM system and its decision-making process. Research on methods and tools for integrating 

sustainability could be differentiated based on the type of interpretation and orientation on the 

sustainability of businesses, which could influence methods for strategic goal setting and its 

implementation. As a final remark, it should be clarified that the developed conceptual model and this 

research only cover integrating sustainability into the IPM system and does not consider other methods 

and research fields for the development of more sustainable innovation projects. The model is based on 

the existing IPM literature and contributes to the challenge of sustainability integration by presenting a 

‘plug-in’ solution for the existing IPM system. Recommended future research would be to test the 

conceptual sustainable IPM model empirically and compare its effectiveness to different approaches. 

Including approaches developed within related research fields such as business model innovation, new 

product development, and project management to develop more sustainable projects and achieve 

sustainability objectives. 
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10. Appendices 

Appendix A: interview protocol 
Table 19 presents a semi-structured interview protocol developed to answer the empirical research 

questions, as proposed in Chapter 2.3. This method for interviewing is most applicable for this purpose 

for its characteristic of being composed of open-ended questions that provide the interviewer the 

possibility to ask further questions based upon the answers of the interviewees. This could help uncover 

topics that were unknown before starting the interview and the development of the protocol. In 

preparation towards the interview, no predetermined information is provided to the interviewees, as the 

goal is that the interviewees respond from their own experience and knowledge only. The purpose of 

these interviews is to retrieve information that help answer the (sub) research question(s), by developing 

practice-based design principles on the information gathered, that describe the general IPM process and 

methodologies used in the context of integrating strategy-driven (sustainability) objectives into the IPM 

process.  

Table 19: Interview protocol 

Subject to be investigated Questions asked 

1. Role and responsibilities of interviewee 
and IPM within the organization  

What is your function? And how would you describe your role within the IPM 
process? 

Can you describe the function of IPM within your organization and the type and 
number of projects that are being processed yearly? 

Can you describe the main objectives of IPM within your organization? 

2. Mapping the structure of IPM processes 
 

- Development of general IPM model 
- Assessing formality of processes 
- Benchmarking portfolio management 

practices 

Could you describe how the IPM processes of your organization are structured, 
and the functions involved in the decision-making? 

  Do you have a separate portfolio review and single-project  
review sessions? 

2.1 Mapping the evaluation structure on 
single-project level 
 
 
 
 

- Determining how value and strategic 
alignment are assessed 

- Collecting decision-making tools 
- Determine how and where data is 

collected and assessed 

Can you describe the evaluation process of a project for its potential?  

How do you assess the value of a project? 

How do you assess alignment with strategy? 

What methods and decision-making tools do you use for this process? 

What metrics do you use and where do you obtain these metrics? 

Is the decision-making within these sessions’ dependent on the maturity of the 
project / stage dependent? 

 
Are the decision-making tools stage dependent? 

Do you have a case example? 

How do you evaluate the portfolio? 
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2.2 Mapping the evaluation structure on 
portfolio level 

 
 
 
 
 
 
 
 

 
 

 
 
 
 

- Determining how the IPM goals are 
ensured and which tools and metrics are 
utilized to ensure these goals  

- Corresponding metrics and tools that are 
used 

How is value maximization assured within the portfolio? 

  What characteristics of a project are assessed for its  
value?  
Do you use specific tools and/or metrics to ensure this? 

How is strategic alignment assured within the portfolio? 

 
Do you use specific tools and/or metrics to ensure this? 

How is a balanced portfolio assured? 

 
Do you use specific tools and/or metrics to ensure this? 

How is it assured the right number of projects are selected within the portfolio? 

 
Do you use specific tools and/or metrics to ensure this? 

Are tools / metrics / methods stage/project maturity dependent? 

Do you have a case example? 

3. Position of IPM in the strategic structure 
 

- Determining the position of IPM in the 
strategic structure 

How would you describe the position of IPM within the corporate structure? 

Where would you place IPM within the strategic structure? 

3.1 Integration of strategic objectives into 
IPM decision-making 

 
 

- Determining the integration of continuity 
of strategy in the organization 

- Determining the integration of strategic 
objectives into IPM decision-making 

How would you explain the corporate strategy or innovation strategy is 
implemented into IPM decision-making? 

How are strategic objectives discussed within the project and portfolio review 
sessions? 

What influence does this strategic guidance provide on the evaluation of 
innovation projects? 

Do you currently use should meet and or must meet criteria within IPM decision-
making? 

Are these criteria based upon objectives originating from the innovation or 
corporate strategy? 

4. Orientation on current practices on 
sustainability in innovation portfolio 
management 

 
 
 

- Assessing the role of sustainability in IPM 
and the level of integration 

- Assessing the role of sustainability in IPM 
goals 

Does your organization currently have objectives on sustainability within its 
innovation projects? 

 
Could you describe these objectives? 

Is sustainability currently a parameter on which a project is scored? 

Is sustainability currently valued positive within a project and does it affect the 
decision-making? 

Is sustainability currently a factor within determining the balance of the portfolio? 

Is sustainability currently a factor that affects the should/must meet criteria for 
projects? 
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Did it effect the type of proposed projects and decision-making of the portfolio? 

 
Is it effective? Why (not)? 

Do you currently use other methods for the integration of sustainability objectives 
into IPM decision-making? 

 
Which tools and/or metrics are used for this purpose? 

5. Integration of sustainability objectives 
into IPM decision-making 
 

- Assessing opinion on sustainability in IPM 
decision-making 

- Identifying barriers for the integration of 
sustainability objectives into IPM 
decision-making 

- Assessing opinion on strict sustainability-
oriented criteria in project evaluation  

What is your opinion on integrating sustainability objectives into IPM? 

What is your opinion on integrating sustainability objectives into IPM decision-
making? 

How would you integrate sustainability objectives into IPM decision-making? And 
what aspects of portfolio management decision-making processes should be 
adapted in order to make this happen? 

What is your opinion on integrating sustainability objectives into must/should 
meet criteria of the portfolio? 
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Appendix B: Coding scheme 

Elaboration on the content of qualitative data 
The interviews were conducted in the form of semi-structured interviews. This method for interviewing is 

most applicable for this purpose for its characteristic of being composed of open-ended questions that 

provide the interviewer the possibility to ask further questions based upon the answers of the 

interviewees. This could help uncover topics that were unknown before starting the interview and the 

development of the protocol. After the interviews were conducted, the coding process was started 

following a methodology as discussed within the methodology of the coding. 

The main topics were focused upon answering the empirical sub-research questions which are the 

following:  

1. What is the role of Innovation Portfolio Management in the organizational strategic structure? 

2. How is the Innovation Portfolio Management decision-making structure applied in practice? 

3. What is the current role of sustainability within Innovation Portfolio Management and how is it 

integrated into decision-making structure in practice? 

The main topics / goals that were answered within the interviews were: 

- Mapping the IPM structures of the organizations 

- Mapping the orientation on sustainability in the organization 

- Mapping methods for integrating strategic objectives into IPM processes 

- Mapping methods for integrating specific sustainability objectives into IPM processes 

As explained in the methodology, the cases were initially coded following a provisional coding scheme, 

after which sub coding is applied to aggregate findings. This has led to the final coding scheme as 

presented. 

From the data the cases can be described and categorized on the following aspects: 

- Function of IPM in strategic structure 

- Structure of IPM in practice 

- Strategic orientation on sustainability 

- Integration of sustainability aspects into IPM processes 

In context of the empirical research questions, the first two research questions can be answered. 

Additionally, the role or orientation of sustainability within the case can be defined, which partly answers 

question 3. For the purpose of answering the remainder of the third research question, the integration of 

sustainability aspects into IPM decision-making, the following data has been collected: 

- Decision-making drivers in the current IPM structure 

- Future orientation on decision-making drivers for IPM 

- Methods for integrating strategic objectives 

- Decision-making drivers for integrating sustainability into IPM and corporate objectives 

- Decision-making barriers for integrating sustainability into IPM and corporate objectives 

- Methods for integrating sustainability aspects into IPM decision-making 

- Necessary changes in the current structuring of the IPM or overarching processes  
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Provisional coding scheme 
Table 20: Provisional coding scheme 

Category Coding Description Sources 

Structure of IPM 
processes (SIC) 

Consistency Degree of linkage between the strategic 
planning process and the portfolio planning 
process, and the linkage between business 
drivers and strategic objectives. 

(Meskendahl, 2010) 

Integration Involvement of functions in the IPM decision-
making process 

Formalization Process formalization, transparency of rules 
and processes, accuracy of evaluation and 
objectivity of criteria, and consistent 
application 

Diligence Appropriateness and fit of project selection 
with direction of future portfolio 

Position of IPM in 
strategic structure 
(PSS) 

Strategic alignment Strategic alignment of IPM decision-making 
and corporate strategic objectives 

(Aalto, 2001; Cooper, Edgett, 
& Kleinschmidt, New 
Problems, New Solutions; 
making portfolio 
management more effective, 
2000; Kock & Georg 
Gemünden, Antecedents to 
Decision-Making Quality and 
Agility in Innovation Portfolio 
Management, 2016; Morris & 
Jamieson, 2005)  

Strategic guidance Strategic guidance for aligning IPM decision-
making with corporate strategic objectives 

Strategic oriented criteria Alignment of decision-making criteria to 
corporate strategic objectives 

IPM decision-making 
drivers (DMD) 

Strategic Alignment Strategic fit with the business strategy, in 
terms of the content of the project as in 
terms of the spending breakdown, as a 
decision-making driver.  

(Cooper, Edgett, & 
Kleinschmidt, 1997a; Cooper, 
Edgett, & Kleinschmidt, 
1997b; Cooper, Edgett, & 
Kleinschmidt, Optimizing the 
stage-gate process: what 
best-practice companies do-
II, 2002; Kester, Hultink, & 
Griffin, An Empirical 
Investigation of the 
Antecedents and Outcomes 
of NPD Portfolio Success, 
2014; LeCompte & Schensul, 
1999; McNally, Durmusoglu, 
& Calantone, 2013) 

Balance A balanced portfolio is achieved by balancing 
the projects alongside parameters 
specifically important in the context the 
innovation projects are developed. Examples 
could be incremental versus radical projects, 
specific markets to be served, or product 
categories as a decision-making driver. 

Value Maximization Maximizing the overall portfolio value, as 
defined by the specific company. For for-
profit organizations, an example is return on 
investment, however, this could also be 
other strategic objectives as a decision-
making driver. 

The right amount of 
projects 

Because of the limited resources available, 
the ‘right’ number of projects be selected for 
efficient and effective resource allocation 
without going over budget and hindering 
further project development by the lack of 
resources, as a decision-making driver. 
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External decision-making 
drivers 

Importance of external factors on IPM 
decision-making processes 

Internal decision-making 
drivers 

Importance of internal factors on IPM 
decision-making processes 

Weight of drivers in 
decision-making 

Consideration of importance of factors in 
IPM decision-making 

Current orientation on 
sustainability in IPM 
(OSI) 

Sustainability oriented 
objectives 

Definition and objectives for sustainability (MacArthur, 2013; Martinsuo 
& Killen, Value management 
in project portfolios: 
Identifying and assessing 
strategic value, 2014; 
Nidumolu, Prahalad, & 
Rangawami, 2009) 

Sustainability restrains Restrains for integrating sustainability in IPM 
decision-making 

Sustainability drivers Drivers for integrating sustainability in IPM 
decision-making 

Degree of integration of 
sustainability 

Degree of integration of sustainability in IPM 
decision-making 

Weight of sustainability in 
decision-making 

Consideration of importance of sustainability 
factors in IPM decision-making 

Integration methods of 
sustainability in IPM 
(IMS) 

General Strategic Driven 
Objective Integration 
Methods 

General integration methods for strategic 
driven objectives other than sustainability 
objectives 

(Brook & Pagnanelli, 2014; 
Hopkins, et al., 2011; 
Martinsuo & Killen, 2014; 
Sanchéz, 2015) Sustainability Integration 

Methods 
Methods and Tools for integrating 
sustainability into IPM decision-making 

Sustainability metrics Metrics used for the measurement of 
sustainability in projects 

Adaptations for 
integration 

Adaptations needed for integrating 
sustainability objectives into IPM 

Barriers for integrating 
sustainability 

Barriers for integrating sustainability 
objectives into IPM decision-making  

Driver for integrating 
sustainability 

Drivers for integrating sustainability 
objectives into IPM decision-making 
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Final coding scheme 
Table 21: Final coding scheme 

Category / Coding / Sub coding Description #Cases #References 

Structure of IPM processes Assessment of structuring of IPM 
processes within the organization 

15 495 

 Consistency Degree of linkage between the strategic 
planning process and the portfolio 
planning process, and the linkage 
between business drivers and strategic 
objectives. 

15 152 

Integration Involvement of functions in the IPM 
decision-making process 

15 122 

Formalization Process formalization, transparency of 
rules and processes, accuracy of 
evaluation and objectivity of criteria, 
and consistent application 

15 169 

Diligence Appropriateness and fit of project 
selection with direction of future 
portfolio 

15 52 

Position of IPM in strategic structure Assessment of position and function of 
IPM in the strategic structure  

15 358 

 
Strategic alignment Strategic alignment of IPM decision-

making and corporate strategic 
objectives 

15 116 

Strategic guidance Strategic guidance for aligning IPM 
decision-making with corporate 
strategic objectives 

15 149 

Strategic oriented criteria Alignment of decision-making criteria to 
corporate strategic objectives 

15 93 

IPM decision-making drivers Subjects that drive decision-making in 
the IPM process. 

15 428 

 Strategic Alignment Strategic fit with the business strategy, 
in terms of the content of the project 
as in terms of the spending breakdown, 
as a decision-making driver. 
 
 
 
 
 
 
  

13 31 
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Balance A balanced portfolio is achieved by 
balancing the projects alongside 
parameters specifically important in the 
context the innovation projects are 
developed. Examples could be 
incremental versus radical projects, 
specific markets to be served, or 
product categories as a decision-making 
driver. 

15 92 

Value Maximization Maximizing the overall portfolio value, 
as defined by the specific company. For 
for-profit organizations, an example is 
return on investment, however, this 
could also be other strategic objectives 
as a decision-making driver. 

15 58 

The right amount of projects Because of the limited resources 
available, the ‘right’ number of projects 
be selected for efficient and effective 
resource allocation without going over 
budget and hindering further project 
development by the lack of resources, 
as a decision-making driver. 

5 5 

External decision-making drivers Other external factors that drive IPM 
decision-making 

14 89 

Internal decision-making drivers Other internal factors that drive IPM 
decision-making 

15 81 

Weight of drivers in decision-making Consideration of importance of factors 
in IPM decision-making 

14 72 

Decision-making tools Information providing tools used to 
assist decision-making 

  

Current orientation on sustainability in IPM Assessment of current orientation on 
sustainability specifically within the IPM 
processes. 

15 438 

 
Sustainability oriented objectives Definition and objectives of 

sustainability within the specific cases. 
15 54 

Drivers for integrating Sustainability into IPM Drivers for integrating sustainability 
aspects into IPM processes. 

14 136 

 Customer Driven Customer as driver for integrating 
sustainability aspects 

9 28 

Market Opportunity Market opportunity as driver for 
integrating sustainability aspects 

9 19 

Sustainability Goals of Firm Sustainability goals of the organization 
as driver for integrating sustainability 
aspects 

11 43 

Policy Driven Driver Policies as driver for integrating 
sustainability aspects, either 

6 12 
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determined as a market standard or by 
governmental policies. 

Technology Driven Driver Technological opportunity as driver for 
integrating sustainability aspects. 

4 6 

Threat Driven Threat as driver for integrating 
sustainability aspects, either 
determined as losing market share or 
losing operational capabilities if not 
acted upon.  

4 8 

Personnel Driven Driven by the societal values of the 
personnel of the organization. 

10 20 

Barriers for Integrating Sustainability Barriers for integrating sustainability 
objectives into IPM decision-making 

11 56 

 Difficulty Quantifying 
Sustainability 

Problems with quantifying sustainability 
aspects of projects as a barrier for 
integrating sustainability aspects in IPM 
processes 

3 7 

Market Driven Barrier Barrier driven by lack of importance of 
sustainability in the market, or the 
definition of sustainability is not 
aligned. 

4 9 

Missing Knowledge Missing the knowledge for integrating 
sustainability aspects into IPM 
processes 

2 2 

Fit with Corporate Objectives  Corporate objectives are not focused on 
sustainability aspects, which causes for 
lack of urgency for implementing 
sustainability aspects into the IPM 
processes. 

5 11 

Policy Driven Barrier Policies that cause for a lack of 
possibilities for developing more 
sustainable products. 

3 6 

Subordinate to Other Indicators Other indicators that overrule 
indicators on sustainability which 
makes them insignificant to incorporate 
into IPM processes. 

7 11 

Technology Driven Barrier Technology as a barrier for developing 
more sustainable products 

3 3 

Other Barriers Other non-categorized barriers. 5 7 

Degree of integration of sustainability References that show the degree of 
integration of sustainability into IPM 
processes. 

14 119 

 High Case has clearly defined strategic 
sustainability objectives integrated 
within the IPM decision-making 
processes. 

3 32 

Medium Case has defined strategic sustainability 
objectives and is moving towards 
integrating objectives into IPM 
decision-making or has integrated 
sustainability aspects into IPM decision-
making. 

9 71 

Low Case has not defined strategic 
sustainability objectives and does not 
move towards the integration of 
sustainability into IPM decision-making. 

3 16 
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Weight of sustainability in decision-making Consideration of importance of 
sustainability factors in IPM decision-
making 

15 73 

 High Sustainability is a significant decision-
making factor that in some cases 
supersedes other factors. 

6 24 

Medium Sustainability is a decision-making 
factor that is weighted in balance to 
other factors. 

12 35 

Low Sustainability is not a decision-making 
factor, or not actively weighted against 
other factors  

5 14 

Integration Methods of Sustainability in IPM Methods applied in practice for 
integrating sustainability into IPM 
processes. 

15 390 

 General Strategic Driven Objective Integration 
Methods 

General integration methods for 
strategic driven objectives 

14 83 

 Bottom-Up Approaches Approaches that suggest bottom-up 
integration of strategic subjects into the 
corporate strategic objectives. 

3 4 

Innovation Strategy Approaches of integrating strategic 
driven objectives into IPM by 
developing an innovation strategy. 

8 18 

Key Performance Indicators Approaches of integrating strategic-
driven objectives into IPM by means of 
KPIs. 

12 23 

Program Management Approaches of integrating strategic-
driven objectives by programs that 
consists out of one or more projects 
that are focused towards a common 
goal, to be developed within the 
innovation portfolio. 

3 7 

Road mapping Approaches of conceptualizing strategic 
objectives by road mapping, for 
guidance within the IPM processes. 

3 3 

Strategic Buckets Utilization of strategic buckets for the 
purpose of developing projects towards 
a strategic objective. 

3 5 

Other Methods Other uncategorized methods. 9 23 

Sustainability Integration Methods Methods and tools for integrating 
sustainability aspects into IPM decision-
making 

15 112 

 Centre of Excellence Knowledge center that help define and 
understand sustainability for the 
purpose of creating common definition 
and a common language that is context 
specific. 

4 5 

Sustainability Programs Approaches of integrating strategic-
driven sustainability objectives by 
programs that consists out of one or 
more projects that are focused on 
sustainable development projects to be 
developed within the innovation 
portfolio. 

8 10 

Sustainable Corporate Strategic 
Objectives 

Development of corporate sustainable 
corporate strategic objectives that 
provide guidance for the decision-
making processes of IPM. 

13 26 
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Sustainability Key Performance 
Indicators 

The integration of KPIs focused on 
sustainability for projects to be 
objectively assessed, to develop a 
common understanding of 
sustainability aspects and guide 
decision-making in IPM. 

14 43 

Strategic Bucket Utilization of strategic buckets for the 
purpose of developing projects towards 
sustainability objectives. 

3 3 

Other Methods 
 

Other uncategorized methods. 13 25 

 Methods and Purpose for Sustainability 
Metrics 

Metrics used for the measurement of 
sustainability in projects 

15 145 

 Metrics for Sustainable Goal 
Development 

Metrics that contribute in assessing the 
current situation of the organization for 
the purpose of developing sustainable 
oriented goals to work towards for the 
context of the firm. 

10 21 

 Life Cycle Analysis A life cycle analysis as a method 
assessing the current situation for the 
purpose developing sustainable 
oriented goals to work towards for the 
context of the firm. 

3 3 

Sustainable 
Development Goals 

The Sustainable Development Goals as 
a method for project to reflect towards 
for the purpose of developing 
sustainable oriented goals to work 
towards for the context of the firm. 

4 5 

Other Methods Other uncategorized methods. 6 13 

 Quantifying Sustainability in 
Projects 

Measurement techniques for defining 
how sustainable certain projects are, 
and can be communicated towards the 
customer or internal organization for 
ranking or sales purposes 

14 57 

 Methods for 
Quantifying 
Sustainability in 
Projects 

Methods for assessing how sustainable 
projects are for making quantified 
decisions in IPM. 

7 21 

 Key 
Performance 
Indicators 

General aspects towards Key 
Performance Indicators to be 
considered for assessing sustainability 
in projects. 

4 13 

Project 
Sustainability 
Assessment 

Project sustainability assessment as a 
method for assessing how sustainable 
projects are for making quantified 
decisions in IPM. 

2 3 

Life Cycle 
Assessment 

Project Life Cycle Assessment as a 
method for assessing how sustainable 
projects are for making quantified 
decisions in IPM. 

4 5 

Quantifying 
Sustainability on 
Corporate Definition 

Quantifying how sustainable a project 
is on the terms of the corporate 
definition of sustainability. 

8 10 

Quantifying 
Sustainability on 
Portfolio Objectives 

Quantifying how sustainable a project 
is on the terms of the objectives of the 
portfolio as a definition of 
sustainability. 

6 13 
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Quantifying 
Sustainability on Type 
of Innovation 

Quantifying how sustainable a project 
is on the terms of the type of 
innovation. 

3 4 

Quantifying 
Sustainability on Value 

Quantifying how sustainable a project 
is in terms of value. 

5 9 

 Customer Value Quantifying how sustainable a project 
is in terms of value as perceived by the 
customer. 

2 3 

Economic Value Quantifying how sustainable a project 
is in terms of economic value. 

4 6 

Sustainable Goal Progress 
Measurement 

Measuring per project how much it 
contributes towards the strategically 
defined goal. 

7 18 

 Key Performance 
Indicators 

KPIs as a method for progress 
measurement of strategically defined 
goals. 

3 7 

Progress Assessment Project progress assessment as a 
method for progress measurement of 
strategically defined goals. 

1 2 

Setting Project Goals Setting specific project goals as a 
method for progress measurement of 
strategically defined goals. 

5 8 

Other Methods Other uncategorized methods. 1 1 

 Adaptations for Integration Necessary changes or additional 
processes to be integrated in the IPM 
processes to be able to integrate 
sustainability objectives into IPM 

15 50 

 Develop and Integrate Strategic 
Objectives 

Strategic objectives that to be 
developed and integrated to provide 
guidance and create a support 
structure for integrating sustainability 
objectives into IPM processes. 

8 13 

Develop and Integrate 
Sustainability Metrics 

Sustainability metrics need to be 
developed and integrated in order to 
objectively quantify sustainability for 
sustainability objectives to be 
integrated into IPM processes. 

10 23 

 Integrate 
Generalizable Metrics 

Developing metrics that can be applied 
as generalizable as possible. 

4 8 

Integrate KPIs Developing metrics in the form of KPIs. 7 13 

Integrate Thresholds Integrate thresholds in the form of 
must-meet criteria for projects to 
adhere to. 

1 2 

Develop Sense of Urgency in 
Organization 

Develop a sense of urgency in the 
organization for sustainability to create 
a support structure for integrating 
sustainability objectives in IPM 
processes. 

7 7 

Knowledge Acquisition A current lack of knowledge on 
integrating sustainability objectives into 
IPM processes withholds its’ 
integration. 

3 3 

Policy Changes Governmental or industry policy 
changes that are necessary to integrate 
sustainability objectives into IPM 
processes. 

3 4 

 


