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1 Introduction to the Dissertation 

1.1 Relevance of the Subject 

In today‘s competitive environment the goal oriented, regular introduction 

of new products takes on a central role for any firm. The development of new 

products is the most sustainable means to successfully persist in a setting of 

steadily intensifying global competition, frequent technological leaps and ever-

more demanding customers (c.f. Brown & Eisenhardt, 1995; Cooper, Edgett, & 

Kleinschmidt, 1998; Ernst, 2002). In contrast to short-term projects such as 

incremental process improvements or measures for cost optimization, new product 

introductions result in longer term competitive advantages. Therefore, successful 

new product development ultimately secures the existence of a firm. This is 

synonymous with the safeguarding of employment and societal progress and 

wealth.  

Due to the important role of new products, firms have to develop processes 

and methods to select the ―right‖ innovations, to prioritize them and manage them 

efficiently and effectively. These fields of enquiry are the domain of innovation 

management research. With regard to new product projects, innovation research 

treats two main research questions: First, how does a firm correctly manage the 

single new product project from idea to successful introduction to the market? 

This research question is concerned with the so-called new product development 

process (in the following: NPD). Second, how does a firm select the right projects 

from the multitude of ideas and prioritize them correctly? This research question 

is the domain of the so-called management of the innovation portfolio (in the 

following: IPM). 

The successful NPD management of a single innovation, i.e. its project 

management, includes all activities from idea generation to its market introduction 

(Krishnan & Ulrich, 2001). In NPD research it is commonly acknowledged that a 

systematic process to structure this transition is beneficial for project success and 

development time (Cooper & Kleinschmidt, 1986; Griffin, 1997a; Schmidt, 

Sarangee, & Montoya, 2009; Sethi & Iqbal, 2008; Zirger & Maidique, 1990). In 

practice, indeed most research-intensive businesses have set up such a 
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standardized project process (Nauyalis & Carlson, 2010). The most common 

systematized project process is the so-called Stage Gate process (Ernst, 2002) 

which was introduced by Cooper (1990) and has become a de facto standard in 

innovation management. The Stage Gate process divides the course of new 

product development in distinct stages which are separated by gates. Each gate 

constitutes a decision point where the project undergoes a quality check according 

to certain criteria. Only if these criteria are fulfilled the project reaches the next 

phase. 

Numerous studies treating the NPD process focus on the identification of 

success factors in the project process for project success and ultimately firm 

success (c.f. for a review of NPD literature Brown & Eisenhardt, 1995; Ernst, 

2002; Henard & Szymanski, 2001; Krishnan & Ulrich, 2001; Montoya-Weiss & 

Calantone, 1994). Such empirically tested success factors include, for example, 

the composition of the project team or the involvement of consumers in product 

development (c.f. Ernst, 2002). However, some researchers criticize that the 

selection of the success factors to be studied takes place without sufficient 

theoretical basis (Brown & Eisenhardt, 1995) and a possible shortcoming of 

project related research may lie in the fact that the single innovation project is 

studied in an isolated manner. Thereby the context of other innovation projects 

which are possibly developed in parallel or are in competition which each other is 

neglected. 

In contrast, IPM research focuses primarily on the above mentioned 

context, i.e. on the accordance of all projects. The management of the innovation 

portfolio regards all new product projects of a firm in their entirety. Portfolio 

management is a dynamic decision-making process where a constant reevaluation 

and updating of the list of the new product projects which a firm maintains in its 

innovation portfolio takes place and where resources across projects are 

reallocated accordingly (Cooper, Edgett, & Kleinschmidt, 2001). Thereby not 

only new projects are added to the portfolio but also existing projects are again 

and again reevaluated, prioritized or perhaps terminated. 

Other than project-level focused research, IPM research has only 

established itself as a stand-alone research field fairly recently. It has origins in 
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multiple fields, such as operations research, financial optimization, marketing and 

project management wherefore IPM has been regarded from a variety of 

perspectives. As a result, the addressed research questions lack connections and 

different approaches are in use to measure phenomena. An underlying common 

theoretical ground appears to be missing. Even though IPM research is somewhat 

unified by the questions what the best portfolio is and how it can be achieved, it 

lacks an answer what portfolio quality is and how it can actually be measured. 

The best portfolio is not necessary the one with all the best projects (Chien, 2002). 

Accordingly, the vast majority of research contributions follow conceptual 

or exploratory approaches based on theoretical considerations or case studies. 

Typically, conceptual IPM studies propose methods to determine the optimal 

innovation portfolio (c.f. Baker & Freeland, 1975; Chao & Kavadias, 2008; 

Coldrick, Longhurst, Ivey, & Hannis, 2005; Girotra, Terwiesch, & Ulrich, 2007; 

Graves, Ringuest, & Case, 2000; Linton, Walsh, & Morabito, 2002). But IPM is 

more than just a simple portfolio optimization problem subject to resource 

constraints and strategic considerations. Information about projects and their 

relationships is constantly changing – IPM deals with multiple, interdependent 

projects targeted at multiple, interdependent products, each with uncertain payoffs 

that are potentially targeted at different markets (Kavadias & Chao, 2007) 

Following this line of thought, the majority of exploratory studies 

investigate the challenges occurring in the management of the innovation portfolio 

in practice, usually with regard to a small number of firms (e.g. Christiansen & 

Varnes, 2007; Kester, Hultink, & Lauche, 2009; Perks, 2007). The observations 

from these studies show that IPM takes place in a very complex setting where 

several parties in the firm have to collaborate closely. With its conceptual and 

exploratory contributions, IPM research distinguishes itself by many normative 

recommendations on how to reach the best IPM portfolio. Undisputed in IPM 

research is the benchmarking work undertaken by the researcher group of Cooper, 

Edgett and Kleinschmidt (2001; 2002; 1997a, b; 1998; 1999, 2000) which points 

out practical recommendations for managers on how to achieve the best 

innovation portfolio. In contrast to NPD research, only a few quantitative studies 
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exist which investigate the determinants and outcomes of the process (e.g. Floricel 

& Ibanescu, 2008; Jonas, Kock, & Gemünden, 2013; Patanakul, 2013). 

In the relevant literature project (NPD) and portfolio (IPM) processes are 

mostly investigated separately (c.f. Chao & Kavadias, 2008). However, each of 

the two research fields regards only one side of the medal of innovation 

management. This results in two reductionist views. While the portfolio 

perspective disregards the specificities of the single project, the project 

perspective disregards the importance of the relative position of a project in the 

context of the entire portfolio and possible interrelations with other projects. As 

NPD and IPM may both complement and conflict with one another, their interplay 

is of substantial theoretical interest. However, their relation is largely unexplored. 

Research regarding NPD and IPM jointly mainly focuses on involved 

decision-makers and their coordination. Decisions on new product projects are not 

taken at a single hierarchical level or at a single meeting. Rather, a complex 

network of decision-makers with cross-level interrelationships across the 

organization‘s hierarchical structure is involved (Perks, 2007; Yang & Sum, 1993) 

and responsible to organize resources, processes, and technology tools (Barczak, 

Griffin, & Kahn, 2009; Mohr, Pacl, & Hartmann, 2008). In line with this, some 

researchers suggest that innovation success may be affected by determinants at 

several levels at the same time (Gupta, Tesluk, & Taylor, 2007; Kavadias & Chao, 

2007). Cooper et al. (2002) emphasize that firms have to equally consider both 

processes in order to fully realize innovation success. They sketch a continuum of 

integrated approaches to innovation management in relation to the firm‘s 

environment and structure which has not been empirically examined so far.  

As this preview of the scientific knowledge on NPD and IPM shows, 

apparently neither a comprehensive quantitative investigation of determinants and 

outcomes of a well-conceptualized IPM process nor about the relationship of 

portfolio and project process seems to exist (c.f. Lerch & Spieth, 2012). The 

current state of knowledge on the role, dimensions and impact of innovation 

portfolio management provides ample opportunities for research and is of high 

interest for both theory and practice. 
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The conceptualization, operationalization and measurement of IPM quality 

and IPM process can provide a solid foundation for IPM as a research field. As 

concerns established NPD research, a joint investigation of the NPD-IPM 

relationship on innovation performance may open up new directions. Innovation 

management literature lacks findings and insights how variables on one level of 

investigation interact with those of another level of investigation and whether 

constructs on different levels share similar antecedents and consequences (c.f. 

Gupta et al., 2007). Accordingly, an investigation of the relationship of project 

and portfolio levels by the application of a multi-level analysis can generate 

important findings. The results might set an important impulse for the 

reunification of the two areas of research treating project and portfolio 

management respectively, which have been researched disconnected in the 

majority of cases. 

With respect to practice, IPM is a great challenge although the 

management of the innovation portfolio is of central strategic importance for each 

firm, as it assures its long-term survival in the market place. A benchmarking 

study from the year 2003 shows that only about half of the firms have actually 

defined a process for their portfolio management (Barczak et al., 2009). In turn 

this naturally affects the composition of the new product portfolios of these firms 

in a negative manner (Nauyalis & Carlson, 2010). Overall, about one third of all 

innovation projects are terminated (Corbett, Neck, & DeTienne, 2007). Further, 

the 2003 benchmarking study shows that particularly insights regarding the 

integration of project and portfolio management processes are needed. Even the 

most successful firms in the study conduct the two processes mostly 

independently from one another and search for a solution to which organizational 

structure is most beneficial for the coordination of the processes. In view of the 

high uncertainty about tomorrow‘s markets and technologies and the risk 

associated with the high investments in single new products, the outlined situation 

in practice is very worrying. 

A better understanding of the NPD-IPM relation can help practitioners to 

cope with the challenges on the road to successful integrated innovation 

management. It may provide important insights concerning the optimal 
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organizational form on project and portfolio levels, eventually even tailored to the 

innovation strategy and characteristics of a firm. Finally, by pointing out which 

aspects are truly important in managing the innovation portfolio, insights on IPM 

can constitute an important orientation guide to deal with a steadily rising number 

of new and better tools and growing amounts of data. 

1.2 Research Desideratum 

The present dissertation addresses the outlined research void on IPM and 

will therein focus on the relationship of NPD and IPM and how the two processes 

jointly impact innovation success. The objective of this dissertation is to shed 

light on the state of IPM research, regard NPD in the context of IPM and to focus 

on the interfaces of project and portfolio management from the perspective of 

organizational research and multi-level theory. In particular, the present work 

treats the question how the two processes influence success and which 

organizational form is most conducive to their joint management and resulting 

impact on a firm‘s success from innovation. The dissertation addresses the 

following research questions: 

State of IPM Research and IPM Concept 

 Which insights has the literature treating IPM generated as of today? 

Which research directions are observable within the field, and how can 

they be clustered? 

 What is necessary to establish IPM research as a cumulative body of 

research? 

 How can IPM be conceptualized and measured in an unambiguous manner 

in order to help establish a research field that is theoretically sound, 

methodologically rigorous and managerially relevant? 

Organizing for NPD & IPM 

 Which organizational forms regarding the management of NPD and IPM 

are observable in practice? How does the management of NPD and IPM 

differ across firms?  
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 What internal and external conditions to a firm trigger the establishment of 

formal NPD and IPM processes? 

 How and why do firms transition through different organizational forms 

for organizing innovation over time? 

 What is the nature of the relationship between proficiency of NPD and 

IPM? May firms compensate poor proficiency in one process by high 

proficiency of the other?  

 What is the state of organizing the coordination and integration regarding 

NPD and IPM in practice? 

 What are success factors and which resources are necessary for jointly 

organizing for NPD and IPM with regard differing internal and external 

conditions to a firm? 

Dimensions of IPM 

 How can dimensions of IPM be conceptualized and measured? 

 Which dimensions of IPM are positively related to innovation program 

performance? Are firms aiming at portfolio value, portfolio strategic fit, 

portfolio balance and portfolio scope more successful (c.f. Cooper et al., 

2002)? 

NPD-IPM Impact on Success 

 What is the relation of NPD and IPM respectively and jointly regarding 

project success? 

 Is the innovation success of a firm as a whole more than the sum of the 

success of NPD and IPM? 

 Do NPD and IPM rather complement or conflict with one another 

regarding project success? 

 How can NPD and IPM research benefit from a joint research agenda?  
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1.3 Structure of Dissertation 

In the quest to find answers to the formulated research questions, this 

dissertation consists of four papers. Each paper is designed as a conclusive stand-

alone publication (so-called cumulative dissertation) and provides strong 

contributions without necessary reference to the other chapters. At the same time, 

all chapters are connected through the overarching research frame treating the 

relationship of NPD and IPM. Accordingly, the reader may both select a chapter 

independently and read it in the context of the entire dissertation. 

 

The first paper (Chapter II) applies the methodology of systematic review 

(c.f. Tranfield, Denyer, & Smart, 2003) to derive an overview of the current state 

of the literature treating IPM. As already became apparent in this introduction, the 

literature on IPM is young and fragmentary. To my best knowledge, a 

comprehensive review of such literature in high-quality publications with a 

detailed presentation and analysis of the existing research findings as well as a 

research agenda for the field is not prominent. Prior reviews on innovation 

Figure 1-1: Structure of Dissertation 
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portfolio management focus on descriptive compilations of existing portfolio 

management tools (such as Baker & Freeland, 1975; Cetron, Martino, & Roepcke, 

1967; Heidenberger & Stummer, 1999; Poh, Ang, & Bai, 2001). Therefore, 

Chapter II serves as important foundation for the rest of the present dissertation. 

First, chapter II clarifies and conceptualizes the domain of IPM. Second, it 

systematizes extant literature according to different theoretical lenses and research 

methods into four perspectives (optimization perspective, strategic perspective, 

decision-making perspective and organizational perspective) and integrates them 

into an overarching view on IPM. Third, it presents voids in IPM research in 

detail and proposes a research agenda for the field. Thereby it sets the frame of 

reference for the subsequent empirical investigations.  

Due to the limited maturity of the IPM research field, I subsequently chose 

the exploratory case study method and conducted semi-structured interviews with 

representatives of 17 German manufacturing firms to gather rich, empirical data to 

understand the NPD-IPM relation in different firm settings (c.f. Eisenhardt & 

Graebner, 2007; Yin, 2009). The interviews of this heterogeneous sample were 

based on a theoretical sampling method to maximize additional insight and 

generate variance concerning NPD and IPM practices. The interview data are the 

basis for Chapter III. Chapter III enriches prior research by illustrating that the 

degree of integration of IPM and NPD differs across firms. I relate the distinct 

approaches to innovation management observed in the case study to extant 

literature and organize them by a framework of four organizational forms (Short, 

Payne, & Ketchen, 2008). The organizational forms are ―NPD Professionals‖, 

―IPM Professionals‖, ―Integrated Innovators‖, and ―Informalists‖. I identify 

specific strengths and weaknesses for each of the four organizational forms and 

their suitability under certain conditions. The results have major theoretical and 

managerial implications. 

Beyond the systematization of four distinct organizational forms for 

managing innovation my semi-structured explorative interviews provided the 

basis for development of my quantitative empirical study. Together with the 

synopsis of theoretical contributions of prior research of Chapter II, the insights 

from practitioners discussed in Chapter III enabled me to operationalize constructs 
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and develop hypotheses. Due to the absence of a quantitative study in the domain 

of IPM research, I could not rely on existing constructs to measure IPM. Having 

developed the constructs I conducted a survey of 97 German electronics firms, 

thereof 69 firms with multiple informants. In case of multiple informants, the 

number of informants ranged from 2 to up to 6 informants per firm. This data set 

served as the basis for the analytical procedures described in Chapters IV and V. 

In Chapter IV I conciliate prior IPM research by suggesting a clear 

understanding of four dimensions of high qualitative IPM, i.e. portfolio value, 

portfolio strategic fit, portfolio balance and portfolio scope (c.f. Cooper et al., 

2002). I reliably and validly operationalize these four IPM dimensions and 

thereby provide a solid and easy basis for further quantitative studies in the field. 

To my best knowledge, I present the first results of an empirical study 

investigating the relationship between dimensions of IPM and innovation 

performance at the innovation program level with actual firm data. The results of 

OLS regression analyses mostly lend support to my hypotheses and provide 

evidence that firms scoring high on the portfolio strategic fit, portfolio balance 

and portfolio scope dimensions are more successful with regard to innovation. 

These observations are robust under distinct environmental conditions. The 

insights of Chapter IV provide a new purpose to existing research on IPM tools 

because all tools can now be related specifically to aims of IPM and be analyzed 

with regard to their effectiveness. For practice, I present important insights which 

role different dimensions of IPM fulfill for innovation success. This is particularly 

intriguing in relation to other factors that I incorporated in the quantitative 

analyses. 

Finally, in the fifth chapter I extend the focus from the NPD process as a 

single-level antecedent to the IPM process as a higher-level antecedent to project 

success. I hypothesize that project success is determined by both the phases of a 

formal process at project level and a formal process at portfolio level. Thereby a 

multi-level perspective on project success is achieved. With my approach I react 

to recent calls for multi-level theorizing and empirics in innovation research 

(Gilad, Bliese, & Mathieu, 2005; Klein & Kozlowski, 2000; Klein, Tosi, & 

Cannella Jr, 1999; Morgeson & Hofmann, 1999) and follow the recommendation 
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to incorporate performance by both micro and macro factors (Hitt, Beamish, 

Jackson, & Mathieu, 2007). With data of 129 portfolios nested in 69 firms I 

investigate the relationship of NPD and IPM on project performance by the 

application of hierarchical linear modeling techniques (Goldstein, 2010; Snijders 

& Bosker, 1999) as conventional statistical techniques may inflate standard errors 

(Nezlek, 2001; Raudenbush & Bryk, 2001). 

I use data from questionnaires answered on the portfolio level by managers 

responsible for the IPM process and by project managers responsible for the 

single NPD process. This means at least two completed questionnaires per firm 

are necessary in order to conduct a hierarchical linear modeling analysis. My 

sample is based on 198 participants in total. My results support the combined 

explanatory power of project level and portfolio level antecedents as well as the 

NPD-IPM interaction on project success. These findings highlight the complexity 

of the determinants of project success and thereby show that it is valuable to unite 

NPD and IPM research and to apply multi-level approaches for innovation 

research in general. Finally, the implications for the coordination and integration 

of NPD and IPM are manifold. 
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2 Innovation Portfolio Management: Synthesis and Research 

Agenda 

Abstract 

Innovation portfolio management (IPM) addresses the resource allocation 

across a firm‘s portfolio of new product development projects consistent with 

corporate strategy. I provide a comprehensive review of IPM research and offer 

new conceptual arguments by systematizing prior findings in the following four 

categories: optimization perspective, strategic perspective, decision-making 

perspective, and organizational perspective. These different approaches to IPM 

have been largely disconnected so far, but they can complement one another to 

provide new theoretical insights into a critical topic in innovation research. I 

therefore integrate the different approaches into an overarching perspective and 

propose a detailed research agenda. 
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2.1 Introduction 

To deal with increasing competition, firms need an effective innovation 

portfolio management (IPM) which ensures a stable pipeline of high-quality new 

products (De Maio, Verganti, & Corso, 1994). Most firms simultaneously conduct 

multiple new product development (NPD) projects, which together constitute their 

innovation portfolio (Cooper et al., 2001). IPM is concerned with the efficient and 

effective resource allocation across a firm‘s entirety of NPD projects (Cooper et 

al., 1999). It thereby links strategy formulation to strategy implementation 

(Cooper et al., 1999; Danila, 1989; Loch & Pich, 2001; Meskendahl, 2010).  

Innovation research has traditionally focused on how to manage single 

NPD projects right. As such, prior work has often concentrated on innovation 

determinants at the project level although innovation outcomes are affected by 

antecedents at several levels (Gupta et al., 2007; Kavadias & Chao, 2007). Only 

quite recently, a literature about the portfolio level has emerged which examines 

how to manage the right projects. This line of research considers a firm‘s entire 

portfolio of NPD projects. Because of the relative novelty of IPM research and its 

multiple origins, scholars have addressed IPM from different viewpoints, and lack 

an overarching theoretical basis. For these reasons, the available insights into IPM 

are dispersed and largely disconnected from one another. To date, few studies 

within this field address related research questions or measure phenomena in the 

same ways. Without more consensus concerning the tasks and procedures of IPM, 

it will be challenging to establish a research field that is theoretically sound, 

methodologically rigorous, and managerially relevant. 

This paper aims at overcoming these deficits of prior work, and it offers 

several contributions. First, it provides an important theoretical contribution by 

clarifying and conceptualizing the domain of IPM based on reconciling different 

lines of thought. Second, I present the first review of IPM research in high-quality 

journals and synthesis of the dispersed literature on IPM. This paper therefore 

aggregates prior insights and knowledge about the policies, practices, and 

activities of IPM. This review includes both conceptual works and empirical 

investigations. Third, I provide new theoretical insights by systematizing the 

literature according to the different theoretical lenses and research methods that 
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have been used to examine IPM. Thus, I go beyond the mere quantitative 

optimization perspective on IPM that may be found in some prior research by 

additionally including strategic, decision-making, and organizational perspectives. 

On this basis, I propose a detailed research agenda which points out important 

avenues for further research. 

2.2 Conceptual Background 

The domain of IPM includes several activities. To allow for the 

development of a cumulative body of IPM research, I follow the commonly 

accepted definition in prior research stating that innovation ―portfolio 

management is a dynamic decision process, whereby a business’s list of active 

new product (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, 1997b, p.335). Active new product 

projects are all projects that result from the idea generation phase, have been 

approved by management to potentially qualify for funding and have not yet been 

commercialized. 

The decision-making process of IPM has to cope with uncertain 

information about projects, changing opportunities in the environment, and 

possibly conflicting strategic goals (Cooper, Edgett, & Kleinschmidt, 2002). As 

innovation projects may stem from different units within the firm, the IPM 

process has to account for their interdependencies while at the same time 

considering the unique roles of multiple decision-makers and locations (Cooper & 

Edgett, 1997b). Finally, the IPM process requires detailed coordination with two 

other critical processes: the review process of individual NPD projects, such as 

milestone checks, and the corporate strategy formulation process (Anderson & 

Joglekar, 2005; Cooper et al., 1999).  

As such, the purpose of IPM is twofold. In proactive terms, it turns a 

firm‘s strategy with respect to NPD into action (Eggers, 2012). In preventive 

terms, it avoids pipeline gridlock in the NPD process which could jeopardize 

sustainable firm growth (Anderson & Joglekar, 2005; Cooper et al., 1999; Menke, 
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2013). To fulfill these two purposes, a firm‘s innovation portfolio needs to be 

updated both timely and efficiently to avoid ‗firefighting‘ unplanned resource 

requirements in the NPD pipeline (De Maio et al., 1994; Repenning, 2001).  

Against the backdrop of increasing competitive pressures, it would be a 

natural strategic move for firms to continuously invest in innovative products in 

order to build a sustainable competitive advantage (Cordero, 1991; Mikkola, 

2001). However, many firms have become even more conservative in their 

product development portfolios, with a lower percentage of radical innovations 

and a focus on maintaining existing product lines (Cooper, 2013; Nauyalis & 

Carlson, 2010) and in turn negative impact on firms‘ sales and profits (Barczak, 

Griffin, & Kahn, 2009). Assuming that firms are aware of the threats of their 

conservative innovation strategies (Trappey, Trappey, Tzu-An, & Jen-Yau, 2009), 

the development of IPM processes is likely prevented by the complexity 

associated with it.  

Indeed, the IPM process often results in information overload with low 

trustworthiness based on a lack of cross-functional buy-in. About two thirds firms 

spend more time collecting, analyzing, and processing data for IPM than actually 

using it (Nauyalis & Carlson, 2010). This is even more problematic the higher the 

number and complexity of a firm‘s NPD projects are. With 44% of firms 

managing more than 50 projects simultaneously (Nauyalis & Carlson, 2010) the 

speed of IPM decisions is limited. This is highly problematic considering cycle 

time is a crucial determinant of new product success (Griffin, 1997). 

2.3 Method 

To ensure objectivity and rigor, I pursue the method of a systematic review 

(Tranfield, Denyer, & Smart, 2003). With regard to the review question, no 

previous review in high-quality journals has specifically examined IPM to my 

knowledge. Previous reviews in other fields focus mainly on comparing 

quantitative tools for R&D project selection and resource allocation decisions 

(e.g. Baker & Freeland, 1975; Baker & Pound, 1964; Heidenberger & Stummer, 

1999) or on providing guidance for managers on how to select the best tool 
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(Cetron, Martino, & Roepcke, 1967; Fahrni & Spätig, 1990; Poh, Ang, & Bai, 

2001). In light of these prior reviews, I do not specifically consider IPM tools.  

Relevant publications were identified by specific keyword search in the 

abstract or title of articles available in Ebsco Business Source Premier, which is 

consistent with prior literature reviews in leading journals (Hutzschenreuter & 

Kleindienst, 2006; Short, 2009). To ensure quality of publications, the search was 

restricted to 20 journals considering leading general management journals and 

leading journals in the particular field of technology and innovation management. 

Out of these 20 journals, only 8 journals yielded articles that specifically address 

IPM (Table 2-1). The initial result list was expanded by searching the references 

of each of the publications to grasp cross-field publications and to counteract the 

lack of sensitivity of electronic databases (McManus et al., 1998). The final list of 

publications that are included in this review comprises 84 articles in 17 journals 

published until December 2013. 
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Table 2-1: Overview of Selected Journals 

Publication Initial Search Optimization Strategy Decision-Making Organization Total

 Administrative Science Quarterly yes 1 1

 Creativity and Innovation Management 1 1

 European Journal of Operational Research 1 1 2

 IEEE Transactions on Engineering Management yes 2 2 5 9

 International Journal of Management and Decision Making 1 1

 International Journal of Project Management 1 3 3 7

 International Journal of Quality and Reliability Management 1 2 1 4

 International Journal of Technology Management 1 1 2

 Journal of Engineering and Technology Management 1 1

 Journal of Product Innovation Management yes 1 4 3 1 9

 Management Science yes 9 1 3 3 16

 Product and Operations Management 1 1

 R&D Management yes 4 4 8

 Research Policy yes 1 1 2

 Research Technology Management yes 4 7 2 2 15

 Strategic Management Journal yes 1 1 2

 Technovation 1 2 3

Total 23 25 18 18 84
The following journals were included in the initial search but did not yield results: Academy of Management Journal, Academy of Management Review, 

International Journal of Research in Marketing, Journal of Management, Journal of Management Studies, Journal of Marketing, Journal of Marketing 

Research, Journal of the Academy of Marketing Science, Marketing Science, Organization Science, Organizational Studies, Strategic Entrepreneurship 

Journal.
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2.4 Prior Research on Innovation Portfolio Management 

2.4.1 Optimization Perspective 

From an optimization perspective IPM primarily concerned with having 

the best projects in a firm‘s portfolio at any given point in time (McDonough III 

& Spital, 2003). This includes all actions of updating the list of ongoing projects 

to maximize overall portfolio value subject to available resources. Like a stock 

portfolio, the innovation portfolio problem is regarded as a constrained 

optimization problem, and it is addressed by mathematical programming to 

calculate the optimal mix and sequence of  projects. Common to all publications 

in the optimization stream is the focus on a particular decision event at which 

portfolio contents are determined. With roots in financial portfolio theory and the 

operations research literature this research stream is quite homogeneous and 

includes 23 articles (Table 2-2). 

The articles that follow the optimization perspective are mostly 

conceptual. The proposed methods are frequently illustrated by case studies or 

laboratory experiments with simulated portfolios not tested in large-scale 

empirical studies. Optimization models seem to be suitable primarily in the early 

project selection phases (Liberatore & Titus, 1983; Souder, 1973). Their 

successful implementation is challenging due to their data requirements, analytical 

complexity (Kavadias & Chao, 2007) and difficulty to interpret (Loch & Pich, 

2001). However, the models are often unable to grasp the complexity of the IPM 

problem, i.e., interdependencies between projects, time-dependency of decisions, 

or industry specifics.  
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Table 2-2: Literature Based on Optimization Perspective 

Author and Year Method Key Findings

Blau et al. (2004) Conceptual, i l lustrated by case study
Computational portfolio management approach for optimal sequencing of interdependent projects in the pharmaceutical 

industry. At same level of risk model yields 28% higher return than bubble diagram approach.

Chien (2002) Conceptual
Three-phase framework for evaluation of alternative project portfolios. Differentiation between three types of 

relationships of project attributes (independent, interrelated, synergistic).

Childs and Triantis (1999) Conceptual

Theoretical explanation for R&D investment behaviors by the following characteristics: learning-by-doing, collateral 

learning between projects, interaction of project cash flows, periodic reevaluations of the program, investment intensities, 

capital rationing constraints, and competition. 

Dickinson et al. (2001) Case study 

Case-driven development of a two-stage IPM tool for Boeing: Part 1: Dependency matrix to manage interdependencies of 

projects. Part 2: Spread-sheet based optimization program model to optimize project selection subject to budget 

constraints while balancing risk, overall objectives, cost and benefit of the entire portfolio. Case-tailored models 

experience increased acceptance in practice.

Girotra et al. (2007)
Conceptual study, i l lustrated by data set 

from the pharmaceutical industry

Computational investigation of portfolio level project interactions in the pharmaceutical industry. Value of a single 

project in a portfolio is reduced by other projects targeting the same market and requiring the same resources.

Golabi et al. (1981) Conceptual, i l lustrated by case study
Application of an integer l inear program using multi-attribute preference theory to select projects for the R&D portfolio of 

the U.S. Department of Energy.

Kavadias and Loch (2003) Conceptual
Application of dynamic scheduling theory to develop model for optimal allocation of a scarce resource by project 

prioritization.

Liberatore and Titus (1983)
Survey of R&D project management 

techniques in Fortune 500 firms

Heavy use and high perceived impact of financial methods for project selection, dissatisfaction with methods for project 

scheduling and control and no use at all  of mathematical programming models for resource allocation. Necessity for 

training of R&D managers.

Liesio et al. (2008) Conceptual, i l lustrated by case study

Computationally advanced model incorporating all  main complexities of the IPM problem (multiple evaluation criteria, 

incomplete information, variable budget levels and project interdependencies) and proposing robust portfolio 

recommendations. 

Lint et al. (2001) Conceptual, i l lustrated by case study
Dynamic IPM tool mapping uncertainty vs. R&D option value, applicable in different project phases and accounting for 

changing information, clear milestone process required.

Linton et al. (2002) Conceptual, i l lustrated by case study

Analysis, ranking and selection of projects by a two-step approach: an objective method (data envelopment analysis) and 

a subjective method (value creation model) are combined and allow managers to decide on the degree of automation of the 

decision process.

Loch and Bode-Greuel (2001) Conceptual, i l lustrated by case study
Option-based decision-tree model to evaluate growth options in the pharmaceutical industry. Decision tree facil itates 

identification and quantification of sequential growth options and fosters communication.
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Author and Year Method Key Findings

Loch and Kavadias (2002) Conceptual, i l lustrated by case study

Dynamic programming model on the level of the entire product l ine. Resources are allocated to the product l ine based on 

marginal return. Multiple interacting factors are taken into account. Shifting the perspective from the portfolio to the 

program level is a helpful simplification yielding good rules of thumb.

Loch and Pich (2001) Conceptual, i l lustrated by case study

Mathematical programming model to facil itate project selection at BMW which was only partly adopted. When developing 

IPM methods, academia has to account for the same challenges as inherent in technology transfer l iterature in order to 

achieve successful adaptation and implementation (e.g. tacit knowledge, gatekeepers).

Mathews (2010) Conceptual
Implementation of an innovation portfolio management method at Boeing characterized by several information gathering 

phases leading to incremental investment decisions. A fulltime portfolio team is required.

Mathews (2011) Conceptual
Extension of previous work. Specification of selection attributes and calculation of value metrics based on real option 

methods.

Mohr et al. (2008) Conceptual

Focus on the early phases of development in the pharmaceutical industry and proposal of a model to manage the portfolio 

of highly uncertain project concepts. Model clusters projects by util ity and therapeutic areas. Successful IPM requires 

frequent reviews on several organizational levels.

Moore and Baker (1969) Conceptual

Comparative analysis of scoring models vs. economic models vs. constrained optimization models with regard to 

suggested portfolio. Models may yield congruent results under specified assumptions and test conditions, and are highly 

sensitive to managers' specification considerations.

Ringuest and Graves (2005)

Conceptual study, applied to exemplary 

cases of an artificial 5-project portfolio 

and a real l ife 30-project portfolio

Radically simplified method for finding optimal R&D portfolios based on a simple tree diagram minimizing risk for a given 

return level. Only required inputs are the probabilities of success and expected monetary returns for each project.

Santiago (2008)
Conceptual study, i l lustrated by several 

examples

Real options approach using dynamic programming and accounting for interdependencies. Identification of three main 

challenges of a real options approach: finding the right model, determination of the inputs and mathematical solving.

Souder (1973) Conceptual

Investigation of analytical effectiveness of four mathematical R&D project selection models by ex-post simulation of 

selection between 30 real R&D projects. Model's effectiveness depends on the stage of the projects and the objective and 

viewpoint of the manager using it. Different models may be applicable over the lifespan of a project.

Souder (1973) Case study 

Investigation of usefulness and acceptability of three simple expected value models in five R&D organizations. Models 

maximize short-term monetary goals but managers seek for solutions that support them in achieving their longer-term 

strategic considerations.

van Bekkum et al. (2009) Conceptual
Differentiation between conditional and unconditional innovation projects which are characterized by different degrees of 

risk and require different diversification and investment strategies.
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Some recent studies have attempted to address these problems. Examples 

for computationally demanding approaches are the work by Liesiö, Mild, & Salo 

(2008) as well as a number of real options or decision-tree approaches (Lint, Lint, 

& Pennings, 2001; Lint & Pennings, 1998; Santiago, 2008; van Bekkum, 

Pennings, & Smit, 2009). As concerns industry-specific solutions, the 

pharmaceutical industry has received particular interest (Blau, Pekny, Varma, & 

Bunch, 2004; Girotra, Terwiesch, & Ulrich, 2007; Loch & Bode‐Greuel, 2001; 

Mohr, Pacl, & Hartmann, 2008).  

These studies show that, given today‘s technical possibilities, it is no 

longer difficult to incorporate complexities of IPM in formulas, but this makes 

optimization approaches less transparent for practitioners who want to control the 

process, and it further increases data requirements (Loch & Pich, 2001). However, 

even if the perfect optimization tool was found, it would not be applicable to all 

organizations. Optimization is suitable for routine decisions with high analytical 

content, but IPM is highly specific to a firm‘s internal and environmental 

conditions and, therefore, is not a routine decision (Baker, 1974). Finally, a major 

drawback of optimization approaches is their inability to incorporate strategic 

needs (Baker & Pound, 1964). Therefore, the literature taking a strategic 

perspective on IPM is addressed in the next section. 

2.4.2 Strategic Perspective  

The strategic perspective regards IPM not merely as an optimization 

problem but a central process for turning corporate strategic plans into action. By 

allocating resources to specific projects based on a firm‘s strategy, management 

links strategy formulation to implementation (Chao & Kavadias, 2013; Danila, 

1989; Shenhar, Dvir, Levy, & Maltz, 2001). The 25 studies included in this group 

of articles are diverse with regard to methods and context (Table 2-3). However, 

common to all articles is the notion that IPM is in its core a strategic activity that 

should be overseen by top-level executives at an aggregate level of analysis (Loch 

& Pich, 2001). 
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The majority of prior research with a strategic perspective on IPM has 

been conducted by Cooper, Edgett and Kleinschmidt, who have addressed IPM in 

a series of articles based on multiple methods, while some other researchers have 

addressed distinct aspects of the IPM-strategy relationship in relatively isolated 

publications. Benchmarking studies provided the first empirical evidence on IPM 

in practice (Cooper, Edgett, & Kleinschmidt, 1998; Killen, Hunt, & Kleinschmidt, 

2008; Menke, 2013). Cooper & Edgett (1997a, b) identified three main goals of 

IPM followed by successful firms: maximizing portfolio value, achieving balance 

between projects, and alignment with strategy, which were later expanded by a 

fourth goal: selecting the right number of projects (Cooper et al., 2002; Cooper, 

Edgett, & Kleinschmidt, 2004). Further, they identified four determinants of 

effective IPM: (1) systematic and tough project-level NPD process, (2) 

quantitative resource-capacity analysis, (3) clear product innovation strategy, and 

(4) integration of IPM with the NPD process based on an approach in which either 

the NPD gates dominate or the IPM portfolio reviews dominate (Cooper, Edgett, 

& Kleinschmidt, 2000). 

The results highlight the importance of aligning strategy and innovation 

portfolio decisions. However, it remains somewhat unclear how this alignment 

may be achieved. Different IPM strategies are possible (Nobeoka & Cusumano, 

1997), and firms that explicitly formulate strategic focus areas in their innovation 

portfolios are more successful (Bart & Pujari, 2007; Salomo, Talke, & Strecker, 

2008; Talke, Salomo, & Kock, 2011; Talke, Salomo, & Rost, 2010). Meskendahl 

(2010) argues that by successful project portfolio management the formulated 

strategic orientation (Venkatraman, 1989) can be transformed into firm 

performance. To align IPM and the respective strategic aims, specific tools and 

methods, such as strategic buckets have been proposed (Chao & Kavadias, 2008). 

Empirical results confirm that firms which have moved from purely financial to 

strategic IPM tools are more successful in innovation (Cooper et al., 1998, 1999; 

Killen et al., 2008; Szwejczewski, Mitchell, & Lemke, 2006). Nevertheless, the 

strategic perspective on IPM lacks insights on the actual implementation of 

strategic aims into the decision-making process, which is the topic of the next 

section.
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Table 2-3: Literature Based on Strategic Perspective 

Author and Year Method Key Findings

Acur et al. (2010) Quantitative study of 111 firms Positive relationships between IPM and technological competence development, NPD speed and NPD program performance. 

Bauer and Leker (2013)

Quantitative analysis of financial 

accounting data of 69 SBUs in the chemical 

industry

Importance of strategically balanced portfolio for new product performance. For both product and process innovations, a 

balanced pursuit of exploratory and exploitative innovation activities postively influences new product performance.

Bart and Pujari (2007) Quantitative study of 100 managers
Highly innovative firms benefit from product innovation charters with high content specificity and process satisfaction. 

Product innovation charters serve as a basis to align and manage innovation portfolios.

Chao and Kavadias (2008) Conceptual

Environmental complexity and instability influence how the strategic bucket method is applied, i.e. how the relative value 

of incremental and radical innovation is perceived. Environmental complexity causes a shift towards radical innovations, 

while environmental instability shifts the balance towards incremental innovations.

Chao and Kavadias (2013) Conceptual
Analytical model suggesting firm performance is determined by proper alignment of R&D intensity and IPM strategy in 

relation to firm environment.

Cooper and Edgett (1997)

Part I of II: Qualitative survey of 35 leading 

firms in different industries; on basis of 

uniqueness and proficiency in IPM five 

firms were investigated by in-depth 

interviews

Focus on first (maximizing portfolio value) and second (achieving balance) of three IPM goals:  Presentation and critique 

of the tools to achieve these two goals.

Cooper and Edgett (1997)

Part II of II: Qualitative survey of 35 

leading firms in different industries; on 

basis of uniqueness and proficiency in IPM 

five firms were investigated by in-depth 

interviews

Focus on third goal: l inking of portfolio to business strategy. Presentation and critique of the tools to achieve this goal. 

Depending on the IPM strategy of a firm, the three goals are emphasized in a firm-specific manner and accordingly, 

specific quantitative or qualitative IPM tools are most suitable to be chosen. Further, effective IPM requires three elements 

to work in harmony: business strategy, NPD process with gates and portfolio review with suitable tools.

Cooper, Edgett, Kleinschmidt (1998) 

Quantitative survey of 205 businesses of 

different industries; Benchmarking of 

Bottom 80% against Top 20% of respondents

Investigation of importance of IPM in practice, the general approach of a firm towards IPM, the IPM tools and methods in 

use, the firm’s satisfaction with its innovation portfolio management and resulting performance, best performing 

businesses rely on multiple IPM approaches and use financial approaches less. They have an explicit approach to IPM 

which is clearly supported by management.  As a result their portfolios are better aligned with strategy and better 

balanced, achieve high value portfolios in shorter cycle time.

Cooper, Edgett, Kleinschmidt (1999)
Quantitative survey of 205 US firms (c.f. 

1998 study) 

Clustering of businesses into four groups according to their approach to IPM (cowboys, crossroads, duds and benchmark 

businesses). Success factors of benchmark businesses are formal IPM, clear procedures, consistent application to all  

projects and management buy-in. Best results are achieved by multiple methods and by strategic approaches.

Cooper, Edgett, Kleinschmidt (2000)
Case study of 30 firms deliberately chosen 

from the larger sample of the 1998 study

Identification of success factors for effective IPM: (1) systematic and tough NPD process to provide high quality 

information, (2) quantitative resource capacity analysis, (3) clear product innovation strategy and (4) integration of IPM in 

NPD process by a) gates dominate or b) reviews dominate approach

Cooper, Edgett, Kleinschmidt (2001)

Quantitative survey of 205 North American 

businesses (c.f. 1998 study),  Benchmarking 

of Bottom 80% against Top 20% of 

respondents

If applied correctly, IPM has large benefits. Financial models yield worst results, strategic and scoring best, some form of 

portfolio selection tool or system is generally beneficial. Firms that use more than one tool and have a systematic process 

have better results. IPM challenges are organizational buy-in, consistency in evaluation across projects, balancing across 

SBUs, divisions and technologies, across functions and levels of involvement
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Author and Year Method Key Findings

Cooper, Edgett, Kleinschmidt (2004)

Part II of III: Qualitative (5 in depth cases) 

and quantitative (105 business units) study 

of performance and best practices in NPD

Best performing businesses have more innovative projects in their portfolio, have installed a formal IPM process and more 

resources available for projects

Cooper (2013)
Comparison of benchmarking data from 

1990s versus 2000s

Benchmark businesses develop a product innovation strategy to identify their portfolio priorities, use according methods 

for more innovative portfolios (strategic buckets, expected commercial value method, spiral development processes) and 

have supportive climate and culture.

Danila (1989) Conceptual, i l lustrated by case study

Review of R&D project evaluation and selection methodologies with regard to their suitability for the formulation and 

implementation of strategy at different strategic levels: institutional, corporate, business and technology strategy, R&D 

strategy, R&D planning. Methodologies are grouped into 13 distinct "families".

Floricel and Ibanescu (2008)
Quantitative study of 795 firms from 

different industries and continents

Investigation of environmental dynamics (velocity, growth, turbulence and instability) as contingency factors on specific 

approaches for IPM. Depending on the environment of a firm, certain dimensions of portfolio management (structure, 

commitment, emergence, integration) may be more beneficial.

Killen et al. (2008)
Quantitative benchmarking study of 60 

Australian businesses

Investigation of IPM methods, performance, challenges and resulting new product success measures. Results in l ine with 

Cooper et al. (2001). Depending on the objective of a firm, financial, strategic or portfolio methods are best suited to 

achieve the respective aim.

Lerch and Spieth (2013)
Case study of 12 firms to develop 

conceptual framework

Conceptual framework of cause- and effects of IPM performance which is conceputalized as integrated system of portfolio 

balance, strategic alignment and value maximization. IPM performance is suggested to be influenced by usage of IPM 

methods, IPM design and project characteristics, to be moderated by management perception and satisfaction and is l ikely 

to positively influence firm performance and project performance.

Menke (2013)
Quantitative benchmarking study of 44 

organizations

Identification of 50 best practices in 8 categories. Organization need to align IPM process, strategy process and resource 

process.

Meskendahl (2010) Conceptual

Framework linking strategic orientation via "project portfolio structuring" to project portfolio success and hence business 

success in an attempt to close the gap between strategy formulation and strategy implementation. "Project portfolio 

structuring" is conceptualized as a construct of consistency with strategy, integration into the firm's functions, 

formalization in application to all  projects and diligence in selecting the portfolio.

Mikkola (2001) Conceptual study il lustrated by examples
Matrix model matching competitive advantages of a firm to customer benefits. Serves as a discussion basis to 

simultaneously account for competitors and customers when composing the portfolio.

Nobeoka and Cusumano (1997)
Quantitative study of 210 projects in the 

automobile industry

Differentiation between four multiproject strategies (new design, rapid design transfer, sequential design transfer, design 

modification). Firms util izing the rapid design transfer strategy experience highest sales growth due to sharing of 

technology across projects and speed of technology leveraging.

Salomo et al. (2008)

Quantitative survey of 122 public firms 

with a dominant business in the 

manufacturing sector

Investigation of innovation field orientation's (i.e. the deliberate setup and management of multiple thematically related 

NPD projects) effect on firm performance. Firms with deliberate management of innovation field orientation have more 

innovative portfolios and higher performance. This means firms need to explicitly define focus areas and communicate 

them to outside investors.

Szwejczewski and Mitchell (2006) Case study
Investigation of IPM, types of methods used, details of the management process and problems of implementation.  Results 

in l ine with Cooper et al. (2001).

Talke et al. (2010)
Quantitative study of 122 publicly l isted 

firms

Application of upper echelon theory to explain positive relationship between top-management diversity and strategic focus 

on innovation fields, which in turn positively influences new product portfolio innovativeness and, ultimately, firm 

performance.

Trappey et al. (2009) Conceptual, i l lustrated by case study

Three-step strategic analysis architecture for portfolio management specific for engineering-to-order industries: Step 1: 

construction of strategically aligned portfolios; step 2: estimation of resource requirements and feasibility by activity 

groups; step 3: revenue calculation and portfolio selection.
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2.4.3 Decision-Making Perspective 

IPM can be considered a decision-making process, which goes beyond the 

issue of whether a project should be undertaken or not. Resource allocation 

decisions in IPM are challenging because not all contingencies are known, 

economic estimates are uncertain, and continued corrective action is crucial (Loch 

& Bode‐Greuel, 2001). Accordingly, IPM is a dynamic decision process (Cooper 

& Edgett, 1997a) that includes constantly updating and revising the list of active 

NPD projects in the portfolio as, for example, market, technological or resource 

interdependencies between projects can be a major source of competitive 

advantage (Mathews, 2010). Krishnan and Ulrich (2001) specifically identify two 

highly interdependent core decisions: which opportunities to pursue and how to 

share resources across products, e.g. platforming. In a similar vein, Cooper et al. 

(1998) distinguish four key decision areas: project selection, project prioritization, 

resource allocation across projects, and implementation of business strategy. The 

IPM literature from a decision-making perspective comprises 18 articles (Table 2-

4), and has provided guidance on how IPM decisions are made and on what 

factors drive effective portfolio decision-making (Kester, Griffin, Hultink, & 

Lauche, 2011). 

The insights generated from the studies taking a decision-making 

perspective on IPM are a crucial extension to the other lines of research. They are 

highly relevant for both theory and practice. Acknowledging that IPM is not a 

routine task but ―an organizational challenge in that it introduces a discontinuity 

in ongoing operations‖ (Krishnan & Ulrich, 2001, pp. 12-13) turns the attention 

away from standardized approaches to IPM. To better understand the complex 

IPM decision-making processes, researchers have followed two different 

approaches. One group of conceptual works has systematized the decision-making 

process in distinct stages with matching decision supporting tools (Archer & 

Ghasemzadeh, 1999; Brenner, 1994; Coldrick, Longhurst, Ivey, & Hannis, 2005; 

De Maio et al., 1994; Lawson, Longhurst, & Ivey, 2006; Morcos, 2008).
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Table 2-4: Literature Based on Decision-Making Perspective 

Author and Year Method Key Findings

Archer and Ghasemzadeh (1999) Conceptual

Simplification framework to separate the project selection process into distinct stages, implementable as a decision 

support system. It leaves the choice of IPM tools for the respective stages flexible and adaptable to specific organizational 

needs.

Brenner (1994) Conceptual, i l lustrated by case study
Systematic selection framework based on analytical hierarchy process which facil itates information exchange, consensus 

regarding selection criteria and identification and counteraction of project weaknesses.

Christiansen and Varnes (2008) Case study

Application of IPM system at different organizational levels. Four factors that influence decision-making in IPM are 

identified: (1) portfolio models, (2) organizational context, (3) tendency to behave as others expect and (4) organizational 

learning. IPM decision-making is non-rational and therefore practice needs to focus on the effectiveness of the IPM tools 

installed and the outcomes to be achieved.

Coldrick et al. (2005)
Conceptual, i l lustrated by application to a 

sample group of projects

R&D options selection model applicable to different project types. Framework is to be incorporated into each of the gates 

during the stage-gate-process. It groups the decision-making process into three stages: grouping, fi lter and selection stage.

De Maio et al. (1994) Conceptual

Simple multi-project management framework considering resource interdependency and project compatibility to support 

processes of project selection, resource allocation, risk management, priority management and ongoing control, based on 

dimensions of risk and relevance.

Engwall and Jerbrant (2003) Comparative case study
Conceptualization of "resource allocation syndrome" inherent in portfolio management which is caused by fail ing project 

scheduling, over-commitment, dysfunctional management accounting systems and opportunistic project managers.

Eskerod (1996) Comparative case study

Observation of multi-project management in practice in two Danish companies. Explanation of behavioral patterns and 

underlying assumptions by metaphors. To change action patterns towards a formal multi-project management, underlying 

assumptions of managerial actions have to be understood.

Fox and Baker (1985) Conceptual
Investigation of market conditions' effect on the selection between three generic types of products and of predictability of 

selection patterns.

Kester et al. (2009) Comparative case study
Identification of three genres of IPM decision-making: formalist-reactive, intuitive and integrative. Each genre uses 

particular IPM practices, faces particular challenges and is associated with a particular strategy and respective pitfalls.

Kester et al. (2011) Comparative case study

Investigation of decision-making processes for IPM from strategic decision-making perspective. Development of a general 

model of IPM decision-making by a grounded theory approach. Firms need to balance evidence-, power- and opinion-based 

decision-making, minimize political interferences, enable cross-functional collaboration and understanding of the 

strategic approach.
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Author and Year Method Key Findings

Lawson et al. (2006) Conceptual, i l lustrated by case study

Implementation of hybrid R&D selection tool in SME. In SMEs, IPM tools face high skepticism due to high implementation 

cost. Good decisions are steered by high reliability on key employees. Simple cash flow tracking methods may be more 

suitable.

McDonough III and Spital (2000)
Qualitative and quantitative survey of 85 

managers

Successful day-to-day IPM requires frequent project reviews, one manager responsible for IPM, sufficient slack capacity, 

stable core teams on projects and a mentality to increase resources into projects rather than letting them slip schedules.

McNally et al. (2013)
Quantitative survey of 106 mid-level 

managers in a marketing simulation

Evaluation of IPM dimensions is influenced by managers' dispositions (leadership style, need for recognition, and risk 

perceptions). Evaluation portfolios with regard to balance positively impacts NPD performance and firm performance.

Morcos (2008) Conceptual, i l lustrated by case study
Multi-criteria decision-making methodology to trade off short-term profits, reliability and risk against investment costs. 

Model combines scoring aspects, simple mathematical operations and a mapping tool.

Perks (2007) Comparative case study

Focus on relationship between nature of inter-functional integration, within and across NPD projects, and IPM decision-

making. IPM process requires systematic monitoring and formal systems encouraging multi-functional input because 

decisions are subjectively biased. If monitoring does not take place, actions are steered by unconscious or informal 

decision-making processes, based on emotional and gut feel judgments and influenced by personal relationships (e.g. 

politics, functional bias, peer rivalry etc.). 

Schwartz and Vertinsky (1977)
Conceptual, i l lustrated by laboratory 

experiment

Prediction model for R&D investment decisions of executives. Decision outcomes are influenced by executives' 

characteristics and work environments.

Souder (1975) Conceptual, i l lustrated by case study

Paired comparison instrument for group discussions to reach organizational agreement on selection criteria for 

evaluating R&D projects. Legitimization of decision-makers and awareness of organizational needs are prerequisites for 

achieving organizational buy-in for IPM decisions.
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A second group has conducted case studies to better understand the 

dynamics of non-rational and deliberately political dimensions which appear to be 

typical for IPM decision making (Christiansen & Varnes, 2008; Eskerod, 1996; 

Kester et al., 2011; McDonough III & Spital, 2003; McNally, Durmuşoğlu, & 

Calantone, 2013; Perks, 2007). The field has identified major problems and genres 

of IPM decision-making (e.g. Kester, Hultink, & Lauche, 2009) and proposed 

methods and processes to rationalize the process and to increase organizational 

buy-in as well as a supportive culture. 

The conceptual works have only been tested in laboratory/ simulation 

settings and lack reports about implementation success in firms. In a similar vein, 

the case study results are highly context-specific and need to be tested in large-

scale studies. The effects of factors other than formal IPM systems (c.f. 

Christiansen & Varnes, 2007) that influence choices made at portfolio meetings 

have not been systematically investigated so far. Finally, the IPM decision-

making literature typically regards only a decision process at a single hierarchical 

level or meeting. Exceptions are Perks (2007) and Kester et al. (2011), who stress 

the relationship between project and portfolio levels. Thus, most prior research 

falls short of acknowledging that IPM occurs in a complex network of 

relationships among multiple hierarchical levels. These arguments point to the 

relevance of an organizational perspective on IPM. 

2.4.4 Organizational Perspective 

IPM may be regarded from a multi-level organizational perspective 

because it typically involves several decision-makers and parties with eventually 

distinct goals and strategic considerations (Cooper et al., 1999). In most firms, 

there is no single person or function responsible for all NPD efforts and 

empowered to organize them (Barczak et al., 2009).  IPM usually is a committee 

process that requires consensus among a group of managers (Archer & 

Ghasemzadeh, 1999; Meskendahl, 2010; Mikkola, 2001). IPM often requires the 

orchestration of the entire organization because it is an integral part of the 

overarching budgeting and planning process (Baker, 1974). Furthermore, effective 

IPM calls for organization-wide information sharing and buy-in to avoid strong 

political and psychological pressures (De Maio et al., 1994). Only if multiple 
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subunits and hierarchical levels collaborate, high-quality data on projects can be 

gathered because information is often dispersed throughout the firm (Schmidt & 

Freeland, 1992). The question of which organizational designs and information 

flows across units and levels are most supportive to IPM is the core topic of the 

organizational perspective, which includes 18 articles (Table 2-5). 

Overall, the organizational research on IPM is managerially relevant and 

has a solid theoretical foundation. Several groups of articles are identifiable in the 

organizational perspective on IPM. The first group of articles attempts to establish 

a mathematical model of the decision process in its organizational context 

applying algorithms as solutions (Schmidt & Freeland, 1992). These models are 

termed cognitive emulation models (Hall & Nauda, 1990) or decision process 

models (Mandakovic & Souder, 1985; Winkofsky, Baker, & Sweeney, 1981) and 

highlight the importance of goal congruence in the decision-finding process. The 

second group of articles acknowledges that interaction is a main determinant of 

effective IPM. They suggest approaches to foster information-sharing, 

collaboration, and ultimately organizational consensus across all levels (Anderson 

& Joglekar, 2005; Brown & Eisenhardt, 1997; Cuijpers, Guenter, & Hussinger, 

2011; Hall & Nauda, 1990). Still, due to the novelty of these approaches, this 

body of research is somewhat exploratory. None of the concepts have been tested 

in a quantitative empirical study. Finally, the role, involvement and competences 

of senior managers in relation to the portfolio level has been investigated in a 

number of conceptual and quantitative studies (Jonas, 2010; Jonas, Kock, & 

Gemünden, 2013; Martinsuo & Lehtonen, 2007; Patanakul, 2013; Unger, Kock, 

Gemünden, & Jonas, 2012). Business managers at the project level can contribute 

to the aims at the portfolio level, for example through information availability and 

project management efficiency (Martinsuo & Lehtonen, 2007) or management 

quality (Jonas et al., 2013). These findings point to an important link between 

project and portfolio levels, and encourage further cross-level studies.
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Table 2-5: Literature Based on Organizational Perspective 

Author and Year Method Key Findings

Anderson and Jogklekar (2005)
Conceptual, i l lustrated by a case from the 

automobile industry

Stochastic hierarchical NPD planning framework differentiating between four planning levels (strategic, tactical, 

operational planning and planning infrastructure). Planning cascades down, and levels need to be successfully l inked. 

Banholzer (2010) Case study
Standardized format ("Innovation Growth Playbook") for R&D projects is beneficial, successful IPM takes place on the 

corporate level as business units' orientation is too short-term oriented.

Blichfeldt and Eskerod (2008) Qualitative study of 30 firms
Differentiation between managed and "actual" portfolios. Resources are drained by many small projects that are not 

monitored by the managed portfolios, therefore even under proficient IPM a lack of resources occurs.

Brown and Eisenhardt (1997) Case study

Based on complexity theory and time-paced evolution organizations are conceptualized as complex adaptive systems with 

semi-structures that allow to successfully persist in an unstable environment and grow through a series of sequenced 

actions. Firms successful in multi-project management blend limited organizational structures with extensive 

communication, clear priorities and design freedom and link past, present and future by sequenced decisions and growth.

Chao et al. (2009) Conceptual
Modeling of the relationship between authority assignment and incentive structures at multiple hierarchical levels and 

IPM decisions. Design of incentive systems and authorities impacts on IPM decisions.

Cuijpers et al. (2011)
Quantitative study of 433 German 

manufacturing firms

Firm-level investigation how costs and benefits of inter-departmental innovation collaboration affect innovation 

performance from the perspective of organizational information processing theory. Firms are able to balance costs and 

benefits of inter-departmental collaboration across their innovation project portfolio and need to install  infrastructure 

and resources to foster inter-departmental innovation collaboration. 

Eggers (2012)
Quantitative study of US mutual fund 

industry

Investigation which type and timing of experience maximizes new product performance. Management of a product 

development portfolio is a specific, important managerial capability impacting new product development success. 

Different portfolio strategies are needed at different stages of the firm's l ife cycle.

Fricke and Shenbar (2000) Case study

Investigation of challenges of multi-project management and derivation of success factors. Single- and multi-project 

management share certain success factors, but multi-project management requires additional unique skil ls (e.g. flexible 

customization of management style).

Hall  and Nauda (1990) Conceptual, i l lustrated by case study

Interactive project selection approach to encourage organizational consensus at the US department of defense across 

three organizational levels (technical staff, middle management and senior management). Successful IPM is based on idea 

generation that focuses on high-leverage technologies that are strategically valuable.

Herfert and Arbige (2008) Case study

To achieve alignment of R&D and corporate strategy the  case study firm created cross-functional engagement by "business 

integration teams" and installed a formalized process (including a systematic NPD process) for setting portfolio priorities. 

Open communication is strongly encouraged.
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Author and Year Method Key Findings

Jonas (2010) Conceptual
Theoretical foundation for investigation of role of the "project portfolio manager" and his position versus the hierarchical 

organization. Management involvement may influence portfolio performance both positively and negatively.

Jonas et al. (2013)
Quantitative longitudinal study of 54 

German firms

Management quality (information quality, allocation quality, cooperation quality) positively impact project portfolio 

success.

Mandakovic and Souder (1985) Conceptual, i l lustrated by case study

Hierarchical multi-period, multi-dimensional model for R&D project selection. Lower and higher levels communicate to 

obtain an agreed portfolio by selecting one project at a time until  the budget is exhausted. Model can be used with 

different IPM tools and leads to an interactive process.

Martinsuo and Lehtonen (2007) Quantitative survey of 279 Finnish firms
Single-project management can explain about half of portfolio management efficiency. Managers at project level can 

contribute to efficiency at portfolio level (e.g. by information availability and project management efficiency).

Patanakul (2013)
Quantitative survey of 169 multi-project 

managers

Managers competent in multitaksing and multi-team management positively influence project perofrmance and learning of 

managers. Project performance is also positively impacted by project manager assignment and sufficient resource 

allocation. Management of project interdependencies positveily affects learning of managers.

Pearson (1974) Conceptual
An organizational climate to generate ideas and a matrix structure for rapid interchange of information are supportive for 

IPM. Reasoning and risk-attitude of decision-makers have to be transparent throughout the organization.

Unger et al. (2012)
Quantitative longitudinal study of 54 

German firms

Senior management involvement positively influences portfolio strategic fit both directly and via project termination 

quality.

Winkofsky et al. (1981) Conceptual, i l lustrated by case study

Model of a three-level hierarchical organization with decentralized R&D decision-making process to contrast two modes of 

control: influence and control. Tight control is not necessarily more effective than loose control, and goal congruence 

between superordinate and subordinate is most important for effective decision-making.
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2.5 Synthesis and Research Agenda 

2.5.1 Conceptualization and Operationalization 

A detailed operationalization of proficient, i.e. high-quality systematic 

IPM has remained unclear to date. The relative disconnectedness of publications 

in the different fields shows the ambiguity about how proficient IPM can be 

measured. Partly building on the IPM perspective by Cooper et al. (2002; 1997a; 

1999), several researchers have suggested their own conceptualizations. 

Meskendahl (2010), for example, proposes a project portfolio structuring 

construct as conceptualized by the portfolio‘s consistency with strategy, 

formalized project evaluation, integration into a firm‘s function, and diligence in 

project selection. Floricel and Ibanescu (2008) investigate four portfolio 

management dimensions, i.e., structure, commitment, emergence, and integration. 

Kester and colleagues suggested the portfolio decision-making processes 

(evidence-based, power-based, and opinion-based decision-making) as well as a 

measure of portfolio decision-making effectiveness consisting of portfolio 

mindset, agility, and focus of development efforts (Kester, Griffin, Hultink, & 

Lauche, 2011; Kester et al., 2009).  

Other researchers have distinguished innovation portfolios and project 

portfolios in the earlier and later phases of the research and development process 

(Mathews, 2010, 2011; Mohr et al., 2008) as well as project portfolio selection 

and project portfolio management (McDonough III & Spital, 2003). To develop a 

solid foundation for future IPM research, a commonly accepted IPM 

conceptualization and operationalization is strongly needed. I therefore suggest 

the development of a construct grounded in the definition of Cooper et al. (2002; 

1997a; 1999) incorporating all four perspectives on IPM (optimization, strategy, 

decision-making, and organization). 

2.5.2 Antecedents 

Antecedents to effective IPM include factors that external and internal to 

the firm and have partly been examined empirically. With regard to external 

antecedents, the impact of market conditions on IPM has been suggested (Childs 

& Triantis, 1999; Fox & Baker, 1985) and partly been empirically underscored by 
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a quantitative study (Floricel & Ibanescu, 2008). Concerning internal antecedents, 

the importance of a firm‘s strategic orientation (Meskendahl, 2010) and 

aspirations in terms of innovation strategy have been proposed. For example, 

product roadmaps (Cooper & Edgett, 2010) and product innovation charters (Bart 

& Pujari, 2007) are positively related to effective IPM. In a similar vein, 

innovation field orientation, i.e., the deliberate development and management of 

multiple thematically related NPD projects, has been empirically proven to lead to 

more innovative portfolios and higher innovation success (Salomo, Talke, & 

Strecker, 2008). 

Apart from methods and plans for strategy formulation, a firm‘s 

organizational characteristics are important determinants of IPM. These factors 

include the nature and degree of cross-functional integration and collaboration 

within and across NPD projects, as proposed by Perks (2007) and quantitatively 

tested by Cuijpers, Guenter & Hussinger (2011). Moreover, cultural aspects, 

communication, and organizational learning may be critical facilitators of 

proficient IPM (Brown & Eisenhardt, 1997; Christiansen & Varnes, 2008; 

Christiansen & Varnes, 2007; Herfert & Arbige, 2008; Kester et al., 2011; Souder, 

1975). In addition, the leadership style and involvement and competences of top 

management (Jonas et al., 2013; Lint & Pennings, 1998; Perks, 2007; Schwartz & 

Vertinsky, 1977; Talke, Salomo, & Rost, 2010), project management (Martinsuo 

& Lehtonen, 2007; Patanakul, 2013), the formalization of the IPM process 

(Banholzer, 2010; Cooper et al., 1998, 1999; Killen, Hunt, & Kleinschmidt, 2008; 

Perks, 2007; Szwejczewski, Mitchell, & Lemke, 2006), the frequency of project 

reviews (McDonough III & Spital, 2003; Mohr et al., 2008), and incentive 

structures and accounting systems (Chao, Kavadias, & Gaimon, 2009; Engwall & 

Jerbrant, 2003) may be critical antecedents of IPM. 

In particular, the existence of a dedicated project portfolio manager and his 

hierarchical position may influence portfolio outcomes both positively and 

negatively (Jonas, 2010; McDonough III & Spital, 2003). To assess similarities 

and differences between projects and to adjust projects accordingly, the portfolio 

manager needs to flexibly customize the management style (Fricke & Shenbar, 

2000; Mikkola, 2001). Finally, slack – in terms of time-and-cost buffers and in 
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terms of flexibility – is frequently proposed as a determinant of effective IPM 

(Blichfeldt & Eskerod, 2008; McDonough III & Spital, 2003; Pich, Loch, & De 

Meyer, 2002). Overall, many of the named antecedents are intriguing but have not 

yet been validated by quantitative studies. Therefore, further research on the 

antecedents of IPM is imperative. 

2.5.3 Consequences 

A positive effect of proficient IPM on firm performance is commonly 

suspected (Meskendahl, 2010) and has also been proven empirically (Killen et al., 

2008; Salomo et al., 2008) According to benchmarking studies and simulation 

analyses, firms with proficient IPM yield more balanced and strategically aligned 

portfolios, and thereby achieve high value portfolios in shorter cycle time (Cooper 

et al., 1998, 1999; Killen et al., 2008; McNally et al., 2013; Szwejczewski et al., 

2006). Further, positive relationships are suggested between IPM and 

technological competence development, NPD speed, and NPD program 

performance (Acur, Kandemir, de Weerd-Nederhof, & Song, 2010) as well as 

between portfolio innovativeness and performance (Schultz, Salomo, & Talke, 

2013). However, only with a commonly accepted conceptualization of IPM, 

robust performance relationships can be investigated. 

2.5.4 Level Issues 

In order to understand the decision-making processes in innovation, 

researchers need to acknowledge that multiple organizational units at different 

levels are involved (Cuijpers et al., 2011; Gupta et al., 2007; Kavadias & Chao, 

2007; McNally & Schmidt, 2011; Talke et al., 2010). Multiple levels have been 

distinguished: firm-level corporate planning, business-unit strategy development, 

portfolio-level periodic review, and project-level stage-gate process (Cooper et al., 

2002; Cooper & Edgett, 1997b; Cooper et al., 2000); institutional level, corporate 

level, business level, technology level, R&D level (Danila, 1989); strategic, 

tactical, operational, and infrastructure level (Anderson & Joglekar, 2005); firm 

level, R&D level, and project level (Kavadias & Chao, 2007). 

Regardless of the conceptualization of levels, a comprehensive view of the 

portfolio decision-making process to harmonize such levels is needed (Kavadias 
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& Chao, 2007). Although an integrative multi-level IPM study is missing, the 

recent works of Kavadias and Chao (2007), Kester (2011; 2009) as well as 

Martinsuo and Lehtonen (2007) constitute important steps into this direction. 

They promoted the insight that IPM is not only an optimization, strategic, and 

decision-making challenge, but in its core a multi-level organizational problem. 

Consequently, effective IPM has to permeate the organization to achieve 

consensus toward a common goal.  

These arguments open up promising opportunities for further research. In 

particular, the NPD process and the IPM process are two sides of the same medal. 

Firms aiming at improving their innovation outcomes need to consider both 

dimensions in an integrated manner. A quantitative multi-level study may shed 

light on the bi-directional relationships of the two processes and their performance 

effects. For example, is there a positive relationship between the degree of 

proficiency of the NPD process and of the IPM process or, on the contrary, is it 

possible for a firm to compensate for limited proficiency at one level by high 

proficiency at the other?  

Finally, research into the effects of communication within and across 

organizational levels and into the conflicts of interest in IPM could be particularly 

interesting. How does the degree of collaboration and competition between 

projects, business units, functions and managers influence IPM, NPD, and overall 

innovation success? Which effect does the ―balancing act between the product 

vision developed at the executive level and the problem solving found at the 

project levels‖ (Brown & Eisenhardt, 1995, p. 364) have on firm performance? 

2.6 Conclusion 

IPM is a field worthy of further systematic investigation. Prior research 

shows that IPM is a complex decision-making process characterized by high 

uncertainty. It deals with constantly changing information about opportunities 

internal as well as external to the firm and with projects interrelated across space 

and time. Furthermore, it is embedded in the hierarchy of the organization and 

usually includes several organizational units. Therefore, research needs to fully 

embrace the perspective that IPM is in its core a multi-level organizational 
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problem, and future research has to address the challenges of this complex 

conceptualization. Therefore, a commonly accepted operationalization of IPM and 

empirical studies clarifying antecedents and consequences of proficient IPM are 

necessary. Finally, multi-level studies into the relationship of IPM and NPD could 

integrate two fields which have been largely disconnected and move innovation 

research in a relatively unexplored direction. For managers dealing with an ever-

growing number of innovation management tools and an increasing amount of 

data, future research may give an indication on which information and factors are 

truly important during the IPM decision process. In a time where a continuous 

stream of successful new products has become a key determinant of firms‘ 

survival and performance, future IPM research takes on a promising role for both 

theory and practice. 
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3 Integrating New Product Development and Innovation 

Portfolio Management 

Abstract 

Prior research has regarded new product development (NPD) and 

innovation portfolio management (IPM) as largely disconnected decision 

processes. While the former focuses primarily on the single innovation project‘s 

transition from idea to market introduction, the later regards the entirety of a 

firm‘s innovation projects and how their mutual relationships affect resource 

allocation decisions. This paper goes beyond prior research by showing that the 

degree of integration of IPM and NPD differs across firms. Based on interview 

data from seventeen German manufacturing firms, I develop a conceptual 

framework mapping out four organizational forms of innovation management: 

―NPD Professionals‖, ―IPM Professionals‖, ―Integrated Innovators‖, and 

―Informalists‖. Based on the interview findings, specific strengths and weaknesses 

for each of the four organizational forms and their suitability under certain 

conditions are identified. The results have major theoretical and managerial 

implications. 
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3.1 Introduction 

Successful innovation management requires the interplay of multiple 

processes (Gupta, Tesluk, & Taylor, 2007; Kavadias & Chao, 2007). On the one 

hand, it includes managing single new product projects from initial idea to final 

market introduction. On the other, it treats the successful selection and 

simultaneous coordination of the right projects. The former is the domain of the 

new product development (NPD) process, the latter the domain of innovation 

portfolio management (IPM). NPD and IPM address two core decisions that are 

highly interdependent: which opportunities to pursue and how to share resources 

across them (Krishnan & Ulrich, 2001). Further, as the single project progresses 

through milestones it affects the risk characteristics of the entire portfolio, which  

has to be restructured constantly (van Bekkum, Pennings, & Smit, 2009). As such, 

the decisions made at both NPD and IPM levels are closely related. These 

interdependencies have to be investigated and managed jointly (Perks, 2007). 

Yet, as of today innovation research on the NPD-IPM relationship is 

scarce, and it remains unclear how the processes jointly affect innovation success. 

Research on the NPD process has consistently evolved for several decades (c.f. 

Ernst, 2002; Montoya-Weiss & Calantone, 1994), whereas IPM research has 

recently experienced growing interest but is characterized by relatively dispersed 

findings, multiple theoretical approaches, and  varying conceptualizations of the 

same phenomena (c.f. Kavadias & Chao, 2007; Kester, Griffin, Hultink, & 

Lauche, 2011; Lerch & Spieth, 2012). Both fields claim independently that each 

of the two processes respectively positively influences innovation success. At the 

same time, the research streams have developed fairly disconnectedly and as a 

result the NPD-IPM relationship is practically a black box to innovation research 

so far. Although Cooper, Edgett & Kleinschmidt (2002), Martinsuo & Lehtonen 

(2007) and Lerch & Spieth (2013) propose important initial ideas on this issue, the 

NPD-IPM relationship has not been systematically investigated as of today.  

As concerns practice, 69% of US firms maintain a systematic NPD process 

and 55% of firms maintain a formal IPM process (Barczak, Griffin, & Kahn, 

2009). Still, it is unclear whether all the firms maintaining an IPM process also 

maintain an NPD process, how firms with only one of the two processes steer 
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their innovation management, how successful they are and why firms maintain 

one, both or none of these processes. It is unclear which of the methods is more 

crucial to innovation success and which conditions internal and external to the 

firm solicit to install either or both processes. Basically, firms may follow a 

number of approaches to coordinate their innovation management, but little is 

known about which variety they take, how integrated the procedures are and what 

is crucial for successful management outcomes. 

In the course of this work this lack of understanding in both theory and 

practice is mitigated. I present, to the best of my knowledge, the first study to 

systematically investigate the NPD-IPM relationship. Thereby I derive several 

important contributions for innovation researchers and managers. First, with the 

aim to shed light upon this field in a rich and systematic manner, I chose the case 

study method to approach the NPD-IPM relationship in an exploratory study. I 

analyze data from German manufacturing firms across a wide range of industries, 

of different sizes and experiencing different degrees of innovation pressure. This 

is the first study of its kind, and it identifies a number of very distinct approaches 

to innovation management. I relate these to the extant literature and organize the 

approaches found in practice by a framework of four organizational forms (c.f. 

Short, Payne, & Ketchen, 2008) which has important implications for both NPD 

and IPM research. This model is presented as a basis for researchers to conduct 

large-scale quantitative studies as the dimensions of this categorization can easily 

be operationalized.  

Second, contributing to literature on organizing for innovation, I present 

detailed observations on how firms transition through different forms of 

organizing their innovation management and which factors impact on such 

transitions. I suspect that organizations need to achieve a fit between their 

evolving internal and external environment to maximize their performance from 

innovation.  

Third, relating to research on micro-level determinants of innovation, I 

show that an important factor for successful innovation management is closely 

related to the role of key decision-makers who coordinate the levels of NPD and 

IPM decision-making and are empowered by the trust of the organization in them. 
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Based on these observations, I show promising avenues on how to further 

reconcile the field of NPD and IPM research and point out important issues to be 

further investigated. Finally, for managers, a guide on how to shape the most 

suitable innovation management form for their firm is presented. 

3.2 Conceptual Background 

3.2.1 Research on the New Product Development Process 

The NPD process denotes all activities along a single innovation‘s 

progression from idea to launch (Griffin, 1997b; Krishnan & Ulrich, 2001). It is 

commonly acknowledged that it is generally beneficial to have a systematized 

process in place to guide this transition (Cooper & Kleinschmidt, 1986; Ernst, 

2002; Griffin, 1997b; Salomo, Weise, & Gemünden, 2007; Sethi & Iqbal, 2008). 

The most common systematic process is the Stage Gate process (Cooper, 1990; 

Cooper & Kleinschmidt, 1991). This approach is the conceptual base for the 

majority of NPD literature and has become a professional standard (Lenfle & 

Loch, 2010). The Stage Gate process structures the development of a new product 

by driving it through a series of review gates. The underlying idea of the Stage 

Gate process is to increase investment over the course of the project as financial 

data becomes more reliable (Moore & Baker, 1969) and each time a certain target 

hurdle (i.e. gate) is passed (van Oorschot, Sengupta, Akkermans, & van 

Wassenhove, 2010). By means of standardizing the development process, 

systematic NPD ensures that all projects pass the same procedures of decision-

making and resource allocation (Sethi & Iqbal, 2008; Tatikonda & Rosenthal, 

2000). Consequently, the NPD process provides a common basis for successful 

communication across functions and ultimately becomes embedded in 

organizational routines by repeated application (Benner & Tushman, 2003; 

Engwall, Kling, & Werr, 2005). 

However, in their implementation, review practices can take distinct forms 

by number of reviews, criteria, involved decision-makers and proficiency of 

review (Schmidt, Sarangee, & Montoya, 2009). On the one hand, high proficiency 

of review has been found to be significantly associated with new product 

performance and short development time (Griffin, 1997a; Schmidt & Calantone, 
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2002; Schmidt et al., 2009; Zirger & Maidique, 1990). Tough gate decisions avoid 

confusion, ambiguity and complacency about go/kill criteria because the criteria 

are applied consistently to all projects (Cooper, Edgett, & Kleinschmidt, 2001; 

Cooper, Edgett, & Kleinschmidt, 1998).  

On the other hand, different innovation projects may require distinct 

management approaches (Cooper, 2013; McCarthy, Tsinopoulos, Allen, & Rose-

Anderssen, 2006). This requirement includes adjusted, less formal gating 

processes for projects associated with high uncertainty (Salomo et al., 2007; 

Tatikonda & Montoya-Weiss, 2001). Such uncertainty may for example result 

from high innovativeness (de Visser et al., 2010; Harmancioglu, McNally, 

Calantone, & Durmusoglu, 2007; Lenfle & Loch, 2010) or from a rather turbulent 

environment (Eisenhardt & Tabrizi, 1995; Pich, Loch, & De Meyer, 2002). In 

these cases, gate decisions are particularly challenging. As the projects‘ 

development is particularly difficult to foresee, excessively strict adherence to the 

Stage Gate process may kill promising projects (van Oorschot et al., 2010). 

Conversely, tough go/kill decisions may still be fruitful. The long-term effect of 

project cancellation may be positive at the firm-level if the benefits of cancellation 

outweigh the sunk costs which cannot be recovered for other projects anymore 

(Cuijpers, Guenter, & Hussinger, 2011; Eisenhardt & Tabrizi, 1995). Decision-

makers have to cautiously trade off these aspects before making gate decisions. 

3.2.2 Research on the Innovation Portfolio Management Process 

Firms often conduct several NPD projects at the same time which together 

constitute the firm‘s innovation portfolio (Cooper et al., 2001; Coulon, 2009). 

Accordingly, innovation portfolio management (IPM) goes beyond the single 

project view of NPD research. IPM deals with the selection and prioritization of 

the whole group of new product projects and the allocation of resources to them 

(Cooper, Edgett, & Kleinschmidt, 1999). Resource allocation should take place in 

accordance with the objectives of overall firm strategy as it links strategy 

formulation to strategy realization (Cooper et al., 1999; Danila, 1989; Loch & 

Pich, 2001; Meskendahl, 2010). In line with these arguments, firms that 

deliberately set up multiple strategically related projects are found to be more 

successful (Salomo, Talke, & Strecker, 2008). 
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Poor IPM can jeopardize firm performance both in the short term and in 

the long term. In the short term, systematic IPM prevents pipeline gridlock in the 

flow of new products (Anderson & Joglekar, 2005; Cooper et al., 1999; Menke, 

2013). It accounts for unexpected resource requirements (De Maio, Verganti, & 

Corso, 1994; Repenning, 2001) and considers market-, resource- and technical 

interdependencies with other portfolio projects, as well as the evolvement of their 

relationships over time (Chien, 2002; Verma, Mishra, & Sinha, 2011; Verma & 

Sinha, 2002).  

In the long term, systematic IPM turns a firm‘s strategy with respect to 

new product development into action. If the strategy is not reflected in the 

innovation investments, firms‘ competitiveness erodes in the long run. The mix 

and balance of the projects in the innovation portfolio today is the implementation 

step that links planned innovation strategy to reality tomorrow (Kavadias & Chao, 

2007). IPM recognizes that projects can drift in and out of strategy over the course 

of their lifetime and therefore regularly updates the portfolio. This means not only 

selecting desired NPD projects but also terminating projects that are no longer 

supported, i.e. all actions to update the list of selected projects to the most 

beneficial portfolio at the given point in time (Cooper & Edgett, 1997a, b). 

Accordingly, the best portfolio does not necessarily contain all the best projects 

from a single project point of view (Chien, 2002; Loch & Kavadias, 2002), but it 

optimizes interdependencies as a major source of competitive advantage 

(Mathews, 2010).  

Successful IPM should result in achieving four goals: the maximization of 

the value of the portfolio, the achievement of balance between projects in the 

portfolio, the alignment with strategy and the selection of the right number of 

projects to avoid portfolio overload (Cooper & Edgett, 1997a, b). The relative 

importance of the goals to each other may differ across firms and, therefore, firms 

should chose their IPM tools accordingly (Cooper et al., 2002). Whether these 

aims are actually achieved and in turn lead to improved firm performance is 

challenging to be assessed. IPM literature so far is still in the phase of exploration 

of these relationships (c.f. Lerch & Spieth, 2012, 2013; Martinsuo, 2013; Teller, 

Unger, Kock & Gemünden, 2012). 
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As of today research on IPM has developed in a number of different 

directions. The majority of contributions focus on the proposition and selection of 

adequate tools to assist the management of the innovation portfolio with regard to 

value optimization subject to resource constraints (e.g. Loch & Kavadias, 2002; 

Moore & Baker, 1969; Souder, 1975; van Bekkum et al., 2009) or strategic 

considerations (e.g Chao & Kavadias, 2008; Cooper et al., 2002; Cooper et al., 

1998; Nobeoka & Cusumano, 1997). Other researchers have focused on the 

complexity of the IPM decision-making process (e.g. Christiansen & Varnes, 

2008; Kester et al., 2011; Schwartz & Vertinsky, 1977) and the challenges 

associated with its setup in the organization (e.g. Anderson & Joglekar, 2005; 

Chao, Kavadias, & Gaimon, 2009; Mandakovic & Souder, 1985). 

3.2.3 Integration of NPD and IPM Processes 

NPD and IPM simultaneously complement and conflict with one another. 

Therefore their interplay is of substantial theoretical interest. Still, research has 

generated few insights so far. Research integrating NPD and IPM processes has 

mainly focused on the involved decision-makers and their coordination. Decisions 

on new product projects are not taken at a single hierarchical level or at a single 

meeting. Rather, a complex network of decision-makers with cross-level 

interrelationships across the organization‘s hierarchical structure is involved 

(Perks, 2007; Yang & Sum, 1993) and responsible to organize resources, 

processes, and technology tools (Barczak et al., 2009; Mohr, Pacl, & Hartmann, 

2008). 

Some researchers have attempted to model this multi-decision-maker 

setting by decision process models and pointed to the importance of goal 

congruence and interactiveness of the decision finding process (Mandakovic & 

Souder, 1985; Winkofsky, Baker, & Sweeney, 1981). In contrast, more 

exploratory research proposed models to increase information-sharing, 

cooperation and consensus on innovation topics throughout the organization 

(Anderson & Joglekar, 2005; Brown & Eisenhardt, 1997; Cuijpers et al., 2011; 

Hall & Nauda, 1990). Also, a very important role is assumed by the single project 

manager who represents the interface to the IPM process (Jonas, 2010) and may 

contribute to portfolio success (Martinsuo & Lehtonen, 2007).  
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However, apart from the focus on harmonizing the decision-making 

bodies, present literature sheds very limited insight on the interrelations of NPD 

and IPM. Overall, further research with an integrated perspective on the NPD and 

IPM processes is needed as the two domains are closely related (Kavadias & 

Chao, 2007). The NPD process assures that the single project fits in relation to the 

market place at the moment of kick-off and decides on it according to its goal 

achievements at gates. In contrast, the IPM process maintains a broader view and 

assesses the fit of the entirety of projects  – regardless at which gate of the NPD 

process – and the interrelations between them with the firm‘s strategic growth 

objectives under changing market conditions. Where NPD is too limited, IPM 

senses opportunities that arise outside of the planned transition of the single 

project. 

Both processes need to flow harmoniously in order to achieve firstly, goal 

congruence and secondly, operational efficiency (Winkofsky et al., 1981). Such 

dovetailing of NPD and IPM at all levels of the organization has been proposed to 

be critical for innovation success (Anderson & Joglekar, 2005; Cooper, 2009). 

Cooper et al. (2002) conceptualize a continuum of holistic approaches to 

integrated innovation management with two extremes: the ―gates dominate‖ 

approach and the ―portfolio reviews dominate‖ approach.  

In essence, the insights on the integration of IPM and NPD are very 

limited. There are hardly any insights into the internal and external resources and 

requirements for the professional combination of the two processes as well as into 

tools to foster their coordination. For instance, the continuum of integrated 

innovation management proposed by Cooper et al. (2002) remains to be 

empirically examined, particularly in relation to antecedents external and internal 

to the firm. Further, the hypothesized positive performance effect of NPD-IPM 

integration has not been empirically studied so far. It is unclear how the 

systematization of NPD and the systematization of IPM are related and whether 

firms with a coordinated innovation management outperform their competitors, or 

conversely, whether firms may compensate for a poor systematization of one 

process with a high systematization of the other. Overall, little is known about 

which degree of integration of the two innovation management processes is most 
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beneficial for firms. As this field warrants further investigation, it is the objective 

of the present study to shed light on this subject. 

3.3 Method 

3.3.1 Data Collection and Sample 

To understand the rationale underlying innovation decision-making and to 

grasp the configuration of the NPD-IPM relationships in different firm settings, an 

exploratory case study approach was chosen (Yin, 2009). Case study research is 

particularly suitable if current perspectives on a phenomenon are conflicting or 

have lacking empirical substantiation (Eisenhardt, 1989). This is the case for the 

field on the relationship of NPD and IPM where prior literature has provided 

relatively limited insights so far. Here the case study can serve as a powerful 

means to compare and contrast observations within the extant literature, and it is 

the appropriate approach to achieve high methodological fit with respect to the 

limited maturity of this field (Eisenhardt & Graebner, 2007). 

In particular, interviews have been found suitable to gather rich, empirical 

data (Eisenhardt, 1989; Yin, 2009). Therefore I chose this method to investigate 

whether, how and why firms integrate the new product development and 

innovation portfolio management processes. In line with Eisenhardt (1989), I did 

not formulate hypotheses prior to data collection but provided freedom for 

different theoretical explanations. In total, 17 semi-structured interviews with 

German firms in various industries were conducted. The interviews lasted 

between 40 and 140 minutes. A test interview that was not included in the data 

evaluation was scheduled beforehand in order to verify the suitability of the 

interview guidelines, which had been developed based on a thorough review of 

the literature. The interview guidelines were structured by the open questions 

which arose during the literature research and allowed for unobstructed narration 

by the interview partners. To ensure reliability of data, with the interviewees‘ 

consent all interviews were documented.  

Cases from a wide range of industries were used in order to enhance 

external validity and generalizability of results (Yin, 2009). An overview of 

industries and case descriptions is provided in Table 3-1. However, I followed a 
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Firm Industry Employees
Portfolio 

Size

Innovation 

Pressure*

Development 

Time**
Organizational Form

1 Electronics 780 30-40 medium medium NPD Professional

2 Kitchen furniture 550 1-2 low short Informalists

3 Medical technology 110.000 20-50 high medium - long Integrated Innovators

4 Construction 6.800 1-10 low long Informalists

5 Food Industry 800 1-10 medium short Informalists

6 Pharmaceutical (Generics) 50.000 >200 high medium - long Integrated Innovators

7 Automotive Engineering 3.850 10-50 high medium IPM Professional

8 Glass and Grinding Materials 26.000 > 50 medium medium Integrated Innovators

9 Positioning Systems 60 3-5 high short Informalists

10 Print Industry 800 10-15 high short IPM Professional

11 FMCG 19.000 > 200 high short Integrated Innovators

12 Gardening Appliances 1.600 5-10 medium medium NPD Professional

13 Pharmaceutical 26.000 > 200 high long Integrated Innovators

14 Sensor Technology 250 2 medium short Informalists

15 Drive Engineering 2.900 20-50 high short - medium Integrated Innovators

16 Electronics 540 12 high medium IPM Professional

17 Lightning & Building Control 1.000 30 high short - medium Integrated Innovators

* Current innovation pressure as subjectively perceived by interview partners.

** Short: <1 year; Medium: 1-3 years; Long: >3 years

theoretical sampling strategy in lieu of a random sampling strategy, i.e. the 

selected firms do not constitute a representation of the population of all innovative 

firms in Germany. Instead, the industries of the case firms were selected on their 

potential for contributing to the preexisting set of cases and the likelihood to 

provide additional insight and variance concerning their NPD and IPM practices 

(Eisenhardt & Graebner, 2007). I thereby was inspired to sample extremes (high 

versus low innovation pressure in the industry, large versus small portfolios etc.) 

to find contrasting patterns in the data (Eisenhardt & Graebner, 2007). On 

average, the firms in this sample maintain an innovation portfolio of about 51 

projects (minimum at 2, maximum at more than 200 projects) and employ a 

workforce about 14,500 (minimum at 60, maximum at 110,000 employees). 

Table 3-1: Overview of Sample 

 

3.3.2 Data Analysis 

Each of the cases was first analyzed individually and then in conjunction 

with the entire sample to draw out common patters and explanatory factors. It was 

of central interest in my study to shed light on the practices of firms in managing 

their NPD and IPM processes and on their interrelations. To structure the 

observations, in the course of my analysis I developed a matrix to compare and 

contrast cases according to the two dimensions ―systematization of NPD‖ versus 
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―systematization of IPM‖. This method is recommended to search for cross-case 

patterns (Eisenhardt, 1989). The matrix served as the basis to structure the 

findings section where each of the four organizational forms (Short et al., 2008) is 

presented in detail. 

Internal validity was achieved by the constant comparative method and 

comprehensive data treatment (Silverman, 2009). Following this approach I began 

the analysis with a small part of the data and generated categories. Emerging 

observations I then tested by steady expansion of the data under analysis and 

inspecting and comparing all data fragments of the case until all generalizations 

were applicable to all bits of data. To achieve internal and construct validity, the 

findings were triangulated by comparison to a thorough literature review, and 

review of the draft by peers (Gibbert, Ruigrok, & Wicki, 2008). By scrutinizing 

the data in relation to prior literature, I raised the theoretical level and laid the 

groundwork for generalization beyond this case study. External validity was 

assured by thorough cross-case analysis where details on each case study‘s 

context were accounted for. With a total of 17 cases, I exceeded the recommended 

minimum of four to ten cases recommended for this method (Eisenhardt, 1989). I 

followed Eisenhardt (1989) by closing the process of adding further cases when I 

experienced theoretical saturation and high redundancy of phenomena that I had 

already observed in the sample. 

3.4 Findings 

My empirical data showed clearly notable differences between the 

systematization of NPD and IPM in the case firms. Based on the data analysis I 

identified the following four different organizational forms regarding how the 

case firms manage their NPD and IPM processes: ―Informalists‖, ―NPD 

Professionals‖, ―IPM Professionals‖ and ―Integrated Innovators‖. On this basis, I 

developed a matrix mapping out these four organizational forms of innovation 

management approaches (Figure 3-1). I categorized the interviewed firms by the 

systematization of their NPD process (horizontal axis) versus the systematization 

of their IPM process (vertical axis). In the following, each of the four 

organizational forms is elaborated in further detail and backed by evidence from 

qualitative data. 
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3.4.1 Informalists 

Firms maintaining neither a formalized NPD process nor a formalized IPM 

process are to be found in the lower left corner of the matrix and are termed 

―Informalists‖ (c.f. Figure 3-1). These firms steer their new product projects 

intuitively, solving potential challenges occurring during the development in an 

ad-hoc manner. ―Informalists‖ are strong in dealing with contingencies due to 

typically short ways of communication. They maintain portfolios that are on 

average small in size, sometimes even relying on less than five projects in parallel 

(see Table 3-2). As a result, the projects of ―Informalists‖ typically neither fit a 

rigid project management process nor qualify for comparison as they are each 

relatively unique. 

Figure 3-1: Overview of Framework 
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Table 3-2: Informalists 

 

None of the ―Informalists‖ follows any standardized project evaluation. 

Firm 5, for example, explains that it can work without a systematic NPD process 

because all people involved in the project are ―sitting closely on call, wherefore 

meetings are not needed‖ (F5). This allows that projects can be both informally 

cancelled and quickly informally accelerated, when necessary. Typically, the 

transition of projects through the development process relies on the ―gut feeling‖ 

of the head of R&D or the managing director. The closest resemblance to a 

structured NPD process was found at firm 2 which describes its project 

management process as ―semi-structured‖ (F2) in that it allows flexibility for 

different types of projects. There is merely an informal meeting to discuss the 

project status on a quarterly basis. 

Further, at ―Informalists‖ no structured IPM process, in which projects are 

ranked and selected, is installed. Instead, a typically informal strategy meeting 

takes place to provide overall direction for project selection. Due to short ways of 

communication decisions are made ―on a bilateral basis with the management 

Firm Industry
Portfolio 

Size

Systematization 

of NPD
NPD Description

Systematization 

of IPM
IPM Description

2
Kitchen 

furniture
1-2 low

"I wouldn't call it a structured 

process "  

- decisions are made by 

small circles  

- informal, flexibly adapted 

to each project

low

- project selection by 

patriarchic owner manager                                      

- informal resource 

allocation

4 Construction 1-10 low

- no standardized project 

evaluation   

- trust-based decision-

making

low

"CEOs of business units sit 

together over lunch and 

discuss where we want to go 

strategically "                                           

- no ranking and strategic 

selection of projects

5 Food Industry 1-10 low

"everyone is sitting closely on 

call, wherefore meetings are 

not needed "                                                     

- informal project 

acceleration or 

cancellation

low

"bilateral decision-making 

with management board 

family "                     

- selection based on 

annual strategy  - ad-hoc 

resource increase viable

9
Positioning 

Systems
3-5 low

- project progression 

steered by gut feeling of 

managing director

low

- no predefined innovation 

budget but ad-hoc 

allocation                             

- project selection entirely 

on personal preferences of 

managing director 

("personal newest treasure ")

15
Sensor 

Technology
2 low

- no systematic project 

process           

- many projects are kil led 

due to unprofessional 

resource planning

low

"Officially we have a project 

planning software but that 

has not been in use the past 

three years or so. Who 

screams the loudest, is 

assigned resources. "
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board family‖ (F5) or discussed ―over lunch‖ (F4), rather than based on a clear 

checkpoint list. To manage resource conflicts, product management keeps an 

informal overview over project statuses and resolves capacity problems ad hoc. 

In order to sustain their informal approach to innovation management, 

―Informalists‖ rely on a number of preconditions. Firstly, the CEO, who is also 

the main shareholder in most firms in this group, assumes a leading role, with a 

patriarchic leadership style in all firms of this group. Secondly, the owner/owner 

family disposes freely over resources and provides additional funding for 

attractive innovation projects if they appear valuable. All innovation efforts are 

closely interwoven with the owner‘s personal entrepreneurial personality and 

his/her view on each new development as his/her ―personal newest treasure‖ (F9). 

Thirdly, the transition of projects through development relies highly on personal, 

trust-based relationships across several departments, often involving single key 

persons. Several interviewees mentioned specific persons responsible for 

innovation management and resource allocation. These are widely accepted 

throughout the organization and are able to achieve consensus on decisions by 

their authority and personal network. In my interviews most ―Informalists‖ 

stressed their high satisfaction with their innovation management and reported 

high annual sales growth. As long as success entitles ―Informalists‖ to their 

approach, employees accept a potential lack of transparency in investment 

decisions. Yet, this is only the case if the above-mentioned preconditions are 

fulfilled.  

Finally, the informal approach to innovation management bears a number 

of risks and opportunities. Concerning opportunities, it allows for quick decision-

making and high flexibility if the projects in the innovation portfolio are very 

diverse and require unique development tracks. Furthermore, less formalized 

processes involving fewer people are less prone to leakage of sensitive innovation 

information which may possibly be of interest for competitors (―we don‘t want 

rumors to spread the market in the early phases of idea generation‖, F2). Informal 

innovation management can possibly outperform firms with formalized 

approaches to NPD and/or IPM if the personal network of the involved decision-

makers is dense and functioning well. 
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At the same time, regarding risks, the setting is very vulnerable to changes 

in the personnel composition and may lead to high costs of coordination once a 

new person enters the network, or once the organization grows. Also, informalism 

is prone to dysfunctional, political decisions if owners or R&D managers become 

enamored with pet projects. Some of the firms in this group are indeed aware of 

the possibly high cost of coordination and political risks which are associated with 

their approach, but lack the resources to implement formalized processes. 

3.4.2 NPD Professionals 

Firms in the lower right quadrant of Figure 3-1 are characterized by a 

clearly structured NPD process with solid milestone checks (i.e. a Stage Gate 

process). They are called ―NPD Professionals‖ (c.f. Table 3-3 for an overview). 

Both firms 1 and 12 are clearly driven by their NPD process which includes a 

standardized order of phases with respective time, cost and quality criteria at each 

gate. The NPD process is consistently applied to all projects across the entire firm. 

Table 3-3: NPD Professionals 

 

At the same time, the ―NPD Professionals‖ do not sustain a systematic 

IPM process. While gates are effective the entirety of projects is not reviewed 

jointly and interrelations of projects across the whole firm are neglected. At firm 

12, merely a monthly prioritization routine takes place in order to manage short-

term resource conflicts. At least, both firms maintain a central annual, respectively 

semi-annual, roadmap process which serves as the basis for criteria at gate 

meetings and for argumentation if additional budget is needed to fund the project. 

  

Firm Industry
Portfolio 

Size

Systematization 

of NPD
NPD Description

Systematization 

of IPM
IPM Description

1 Electronics 30-40 high

- six phase gating process 

with weekly to monthly 

reviews focusing on quality, 

time and cost

medium - low

- decentral monthly MS 

Excel-based resource 

prioritization within BUs                                     

- annual roadmapping 

process

12
Gardening 

Appliances
5-10 high

- structured stage gate 

process with monthly 

steering committees               

- project data is accessible 

by everyone

medium - low

- monthly prioritzation 

routine                

- semi-annual strategy 

meeting            

- exchange across projects 

and products lines "highly 

dependent on single persons "
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Yet, evidence from the case interviews lends proof to the notion that ―NPD 

Professionals‖ can successfully manage their innovation portfolios without a 

systematized IPM process. This is possible if two preconditions are fulfilled. 

Firstly, as communication across projects, product lines and business units is not 

institutionalized it is ―highly dependent on single persons‖ (F12). Due to a dense 

personal network between the involved decision-makers, the portfolio is enabled 

to run smoothly in its entirety. Secondly, as the interviews show the portfolios of 

firms lacking an IPM process are relatively small regarding the total number of 

projects wherefore an informal overview is perceived as sufficient. This means the 

manager responsible for resource allocation is able to oversee all projects without 

a special tool. 

As a result, employees at ―NPD Professionals‖ highly identify with their 

innovation management. The responsibility for projects is dispersed in a 

decentralist manner and thereby empowers the lower levels of the organization. 

This approach requires a transparent project monitoring in order to justify it 

versus the corporate level. In firm 12, for example, project monitoring is fully 

transparent so that every single employee may access the data about a project‘s 

progress through the NPD process. Such open sharing of information may lead to 

―sometimes a lot of democracy‖ (F12) prior to review meetings but it also has the 

advantage of project scrutiny from multiple perspectives ―over a cup of coffee‖ 

(F12) and results in smooth gate meetings. 

As concerns opportunities and risks of the ―NPD Professionals‖, the high 

suitability for small and fairly stable portfolios with standardizable projects has to 

be emphasized. A formalized IPM process is not necessary if the portfolio can 

easily be overseen by managers. It is a major advantage of ―NPD Professionals‖ 

that they are quick decision-makers. At firm 1 for example, single projects who 

receive support from their supervisor can just register for the first review gate by 

filing a standardized NPD form. Conversely, ―NPD Professionals‖ have to 

incorporate goals formulated at the annual strategy meeting into project decision 

criteria at review gates in order to keep projects in sync with overall strategic 

objectives. 
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3.4.3 IPM Professionals 

Firms in the upper left quadrant of Figure 3-1 are termed ―IPM 

Professionals‖. These firms rely mainly only on a structured analysis of their 

innovation portfolios, i.e. they have a formalized process for the selection and 

prioritization of projects to justify the allocation of the respective resources. Based 

on my interviews I identified three firms in this quadrant (c.f. Table 3-4). This 

small group of firms has historically suffered from overloaded portfolios and 

resource conflicts. Therefore, the firms self-developed and installed portfolio 

management systems with the main purpose of prevent ―jamming‖ of their 

respective project pipelines.  

Table 3-4: IPM Professionals 

 

At ―IPM Professionals‖ single project selection is rather ―given‖ to the 

IPM process instead of being steered by an enforced, structured Stage Gate 

process. Accordingly, firm 7‘s portfolio is entirely composed of commissioned 

development projects for contracted customers who co-finance the development 

expenses. At firm 10, the managing director decides about initiation or 

cancellation of projects based on their concept papers. In order to deal with 

resource allocation and project prioritization, a ―project coordination team‖ runs a 

Firm Industry
Portfolio 

Size

Systematization 

of NPD
NPD Description

Systematization 

of IPM
IPM Description

7
Automotive 

Engineering
10-50 low

- formalized process 

existing but not enforced                                                  

- adherence to project 

schedules enforced by 

"unwritten laws ", i .e. 

personal pressure

medium - high

- pure resource allocation 

(100% commissioned 

developments)              

- monthly xls-based 

prioritization         

- portfolio manager 

engages in horsetrading 

with department heads

10 Print Industry 10-15 medium - low

- simplified gating process 

focusing on quality and 

time aims  "the chemistry 

between key players is 

important to make this 

process successful "                                                

medium - high

- project selection by 

owner manager based on 

concept paper                          

- 'project coordination 

team' manages resource 

conflicts based on color 

code ranking

16 Electronics 12 medium - low

- bimonthly 15min. meeting 

per project as part of IPM 

meeting                                                      

- highly trusted project 

managers with high 

disposition about project 

progression

high

- bimonthly meeting of 

'Innovation team' for 

portfolio update                                                  

- self-developed weighted 

scoring system mapping 

risk and resources versus 

financial and strategic 

value
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self-developed, systematic and well-institutionalized IPM process and meets 

regularly to evaluate running and new projects. 

In these firms, important characteristics that enable a smooth portfolio 

management are firstly, their strong reliance on single persons and close personal 

relationships and secondly, a culture committed to innovation and portfolio 

mindset, regardless of their portfolio method (―A good chemistry between key 

players is important to make this process successful‖, F10). With reliability and 

adherence to deadlines, the project managers try to build trust with the IPM 

committee in order to win resources for current and future projects.  

Yet, the smooth functioning of each of these approaches is only possible if 

the organization trusts the processes and the responsible managers to find the 

optimal solution. A crucial success factor at firm 7 is that the department heads, 

feeling included in the decision-making process, highly trust the portfolio 

managers‘ judgment. Similarly at firm 10, in his patriarchic, centralized 

leadership style, the employees trust in the quality of the management director‘s 

decisions which are mostly rooted in a historically successful track record. This 

results in high identification and satisfaction with the IPM method.  

The personally based decision-making processes that I found in the group 

of ―IPM Professionals‖ can both be an asset, as described by the interviewees, and 

a great risk if project selection takes place based on political and personal 

preferences rather than on hard criteria. If the IPM process is highly reliant on 

single persons it may also be prone to breakdown once this person leaves that 

position. But in a turbulent environment, a firm that focuses on constantly revising 

its portfolio by a combination of a systematized process and an involved team is 

more likely to stay close on current market developments and can benefit from its 

strengths. However, the absence of a structured NPD process is only tolerable if 

the projects in the firm‘s portfolio do not require close monitoring through their 

development steps. 

3.4.4 Integrated Innovators 

Firms located in the upper right quadrant of the classification matrix 

maintain both a systematized NPD and systematized IPM process (c.f. Table 3-5 
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for an overview). Having transitioned through either the state of ―NPD 

Professionals‖, or through the state of ―IPM Professionals‖ in the past, ―Integrated 

Innovators‖ have built both IPM and NPD processes and manage them in joint 

interaction. Firms in this group are characterized by medium to large portfolios. 

Due to their considerable size and complexity, managers cannot adequately 

process the required information without additional tools. Therefore, an IPM 

approach is obligatory to manage resource allocation.  

The way of integrating IPM and NPD can assume distinct forms, 

especially on a continuum where either of the two processes dominates. In the 

following, my findings from the case study are structured according to the 

conceptualization of an approach where the ―gates dominate‖ versus an approach 

where ―the reviews dominate‖ (c.f. Cooper et al., 2002) because my interviews 

have clearly supported this distinction. 

Firms 8 and 17 are attributable to the ―gates dominate‖ approach. In both 

firms a Stage Gate system with milestones and regular status meetings is strictly 

enforced. This system is accompanied by a structured IPM process which cuts 

across all business units and prioritizes projects on a quarterly basis. All other 

firms in the ―Integrated Innovators‖ subsample are attributable to the ―portfolio 

reviews dominate‖ approach. Their IPM process assumes a highly formalized, 

rigidly organized form and in all cases is led by a specific cross-functional team or 

department. This committee monitors the entire portfolio to assure quick reactions 

to market conditions and to provide up-to-date information to top managers. The 

portfolio boards and departments are guided by overall strategic initiatives that are 

typically defined in close cooperation with the management board on an annual to 

five year basis. To enforce congruence with these strategic objectives at portfolio 

meetings, the portfolio contents are selected based on clear criteria, e.g. by 

mapping projects‘ risk versus attractiveness (firm 14), their strategic fit versus 

project return (firm 11) or by achievement of specific selection scores (firms 3, 6 

and 13). 

At the same time, every project is monitored by a standardized Stage Gate process 

which is closely integrated with portfolio management. The responsibility for 

enforcing the Stage Gate process normally lies within each business unit and is 
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standardized across the firm (c.f. firms 6, 13, 14). This means that two different 

levels (IPM at corporate level, NPD at business unit level) monitor the project‘s 

transition simultaneously.  

Regardless of whether gates or portfolio reviews dominate the IPM 

process, firms with an integrated innovation management require a strong 

identification with their systematized innovation process. This requirement results 

from the sharing and updating of information across organizational borders, a 

strategic focus which is clear to all parties concerned, the well-thought-out 

involvement of software and the empowerment of highly integer, boundary-

spanning decision-makers. These aspects are discussed in the following. 

―Integrated Innovators‖ share information across the organization and 

involve a wide range of levels and departments. At firm 6, for instance, the data 

collected in the IPM process is easily accessible for the employees involved at the 

NPD level – and vice versa. In order to keep all information updated and reliable, 

experts need to provide specific information related to single projects. An 

interviewee explains that ―you need to know the single projects in depth in order 

to leverage interdependencies‖ (F11).  

Further, to assure a clear strategic focus across the entire firm, the business 

units at firm 13, for example, compete for resources at an annual strategy 

conference. At this conference, the targeted strategic areas are jointly identified by 

the portfolio department, the business managers and the corporate strategy 

function. Likewise the R&D unit at firm 3 uses corporate strategy as a blueprint to 

develop its own strategic agenda in order to execute it from a technology point of 

view and to select projects based on strategic fit criteria. 

Many ―Integrated Innovators‖ in the case sample are forced to involve a 

software-based solution because they have to oversee a large number of projects. 

But to achieve high quality portfolio decisions such IT involvement has to be 

thought out well. An interviewee from 13 repeatedly stressed the importance of 

combining solid, IT-supported analysis of financial and qualitative factors with a 

qualified discussion at the board level. 
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Table 3-5: Integrated Innovators 

Firm Industry
Portfolio 

Size

Systematization 

of NPD
NPD Description

Systematization 

of IPM
IPM Description

3
Medical 

technology
20-50 high

- structured gating process 

with tough go/kil l  criteria                              

- 'project office' for 

monitoring of project 

transition                                     

- high dependence on single 

persons

high

- structured documentation 

and evaluation of each 

project for portfolio review                                     

- selection by cross-

functional team

6

Pharma-

ceutical 

(Generics)

>200 high

- structured stage gate 

process sharing all  data 

with IPM process

high

- central portfolio 

department monitoring 

portfolio and 

recommending decisions                           

- biweekly, fact-based 

decision-making along 

specific rating criteria

8

Glass and 

Grinding 

Materials

> 50 high

- strictly enforced project 

management process                             

- standardized across all  

BUs

high

- structured process for all  

BUs                  

- selection based on 

strategic criteria derived 

from semi-annual 

innovation workshops with 

owner family           

 - systematic management 

of project interrelations by 

keyword tagging

11 FMCG > 200 high

- strictly enforced, well-

documented three gate 

process (plus "update 

gates") managed by cross-

functional VP team                                                   

- management of projects 

by specialized, independent 

project managers who 

leverage synergies to other 

projects ("we specifically 

hired outside project 

managers to ensure 

objectivity ")

high

- based on 5 year corporate 

strategy, development of 

substrategies for pipelines, 

focus & opportunity areas                                                         

- project evaluation on 

strategic fit vs. project 

return matrix, in relation to 

entire portfolio                                         

- portfolio decision-making 

highly independent ("we 

would get into very hot water 

n if the management board 

intervened every time" )

13
Pharma-

ceutical
> 200 high

- strictly enforced project 

management process which 

accounts for peculiarities 

of project types                                                         

- standardized across all  

BUs

high

- structured process for all  

BUs          

- central portfolio 

department monitoring 

portfolio and 

recommending decisions to 

BUs         

- project milestones and 

strategic planning closely 

intertwined               

 - decisions based on data 

and discussions ("in our 

philosophy, the discussion is 

the decisive element ")

14
Drive 

Engineering
20-50 high

- strictly enforced project 

management process                             

- standardized across all  

BUs

high

- determination of IPM 

goals by  top-level 'strategy 

initiatives'                      

 - evaluation of all  projects 

on risk versus 

attractiveness by central 

portfolio department                              

- portfolio review by 

monthly expert circle

17

Lightning & 

Building 

Control

30 high

- strictly enforced project 

management process                             

- focus on post-project 

review for continuous 

process improvement

medium - high

- quarterly cross-

functional evaluation of 

projects according to 

overall  'innovation score' 

which includes various 

dimensions              

 - coordination of short-

term resource conflicts in 

biweekly  product 

management circle
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Finally, even in a well-structured integrated innovation management, room 

needs to be granted to decision-makers to take decisions based on gut feeling and 

assume responsibility for those. Accordingly, in line with the observations for 

―NPD Professionals‖ and ―IPM Professionals‖, single decision-makers also take 

on a decisive role for ―Integrated Innovators‖. The interviewee at firm 3 even 

points out that if the portfolio manager was somebody different ―it would be very 

difficult, no matter how good our method was; this [one] person is crucial to the 

deal‖ (F3). If ―Integrated Innovators‖ fulfill these requirements, satisfaction with 

the process and its success are very high. Most interviewees praised the 

transparency of their innovation management and its objectivity. These firms 

pride themselves in the thoroughness, objectiveness and high acceptance of their 

structured processes.  

Any approach where both NPD and IPM processes are formalized is 

particularly suitable for firms with very large portfolios; firm 13 for instance 

maintains a three-digit number of projects in its portfolio. Furthermore, 

―Integrated innovators‖ can sustain their strategic direction even under a change 

of managing directors, as at firm 3, for example. Depending on the turbulence of 

the environment, either a ―gates dominate‖ approach for mature businesses with a 

rather static portfolio or a ―portfolio reviews dominate‖ approach for fast-paced 

firms under changing market conditions is most suitable (Cooper et al., 2002). For 

both approaches it is important that the above named requirements are fulfilled. 

3.5 Discussion 

3.5.1 Theoretical Implications 

The findings from the case interviews have several important theoretical 

implications. These concern the interdependencies of NPD and IPM, 

organizational forms for innovation and their determinants, the evolution of 

innovation management, and micro-level determinants of innovation. First, to my 

best knowledge this is first qualitative study with focus on the interdependencies 

between NPD and IPM. Whereas Barczak et al. (2009) found that 69% of US 

firms maintain a formal NPD process and 55% a formal IPM process, the authors 

do not provide information whether the firms maintaining IPM are identical with 
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the firms maintaining NPD. The findings shed light on this issue. While about half 

of this sample maintains at least one of the two processes (9 of 17 firms (53%) 

maintain a systematized NPD and 10 of these 17 firms (58%) maintain a 

systematized IPM process), an interesting relationship in Figure 3-1 can be 

observed. When regarding the distribution of firms across the four organizational 

forms, there seems to be a positive relationship between NPD and IPM 

systematization. As this case sample is not aimed at deriving a statistically 

representative relationship, a large-scale empirical study to further investigate the 

relationship between NPD and IPM systematization is strongly encouraged. 

Second, by categorizing the firms of my case study along the dimensions 

of ―IPM proficiency‖ and ―NPD proficiency‖ I have identified four organizational 

forms of firms in managing their innovation processes. The degree of 

formalization of each process is associated with specific implications, 

respectively: Firms with low degrees of systematization on both innovation 

management dimensions save time and resources on documentation and are, 

therefore, strong in ad-hoc problem solving. Thus, they are more open to pursuing 

game-changing, radical innovations and are able to deal with environmental 

turbulence more flexibly than firms with very rigid NPD processes (Sethi & Iqbal, 

2008). However, if managers only revise projects once the erosion of the portfolio 

is no longer tolerable (Lint & Pennings, 1998; Mohr et al., 2008) high 

coordination costs accrue. Projects can be delayed as a result of information 

processing breakdown and coordination failures (Cuijpers et al., 2011). Further, 

an informal innovation management is extremely vulnerable to key personnel 

leaving the firm, to management successions, to growth pains or to pressure from 

different interest groups within the firm (Chien, 2002; Martinsuo, 2013). Without 

systematic processes decision-makers easily enamor with specific projects 

(Cooper et al., 1998) and interpret information the way it fits their expectations 

and hopes (Schmidt & Calantone, 2002).  

But even firms with a very systematic NPD process, who benefit from 

increased efficiency at the single project level, often lack transparency about how 

projects are selected, prioritized and cancelled. Hence, both ―Informalists‖ and 

―NPD Professionals‖ need to be particularly clear in the communication of their 
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top-level strategic objectives to all employees (c.f. Lerch & Spieth, 2013). This 

encourages employees to provide more strategically valuable ideas which can be 

leveraged to a broad range of business opportunities (Hall & Nauda, 1990) and 

generate relationships with simultaneous and future organizational activities 

(Engwall, 2003). Conversely, ―IPM professionals‖ formally ensure strategic 

congruence and keep a clear overview of all their projects. Still, analogously to 

―NPD Professionals‖, the lack of a systematic second process is only viable if a 

strong, innovative culture and a network of key decision-makers compensates for 

it. A portfolio mindset that permeates the entire firm is crucial for ―IPM 

professionals‖ to prevent that firms fall for irrational choices and stick with 

underperforming projects (Patzelt, Lechner, & Klaukien, 2011).  

High systematization of both NPD and IPM can endure personnel rotations 

and even CEO successions and is rather robust to political interests. If both 

processes are formalized, they systematically enforce cross-functional 

collaboration and thereby ensure professional and harmonized decision-making at 

both project and portfolio levels (Perks, 2007). Yet, the integration of the two 

processes bears several sources of conflict because the decisions at the NPD 

project gates are taken in real time about a project and decisions at IPM review 

meetings are taken periodically. Not only may these decision cycles interfere 

temporarily, they may also involve different persons and even differing criteria 

(Cooper & Edgett, 1997b).  

Due to this conflict, pure reliance on formalisms is dangerous if an all-

encompassing objective and portfolio mindset are lacking in the firm culture. 

High-quality innovation management decisions are a combination of both fact-

based and gut feel estimations. Therefore, formalized innovation management 

systems have to account for enough managerial dispositions. In line with this, it 

has been suggested that firms who achieve to blend limited organizational 

structures with intensive communication (Brown & Eisenhardt, 1997) and who 

manage to balance evidence-, power- and opinion-based decision-making 

successfully are most effective in making innovation-related decisions (Kester et 

al., 2011). Against this background, all four forms of organization which I have 
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observed in practice warrant a systematic operationalization and large-scale 

investigation. I strongly encourage such a quantitative study.  

The case study findings further highlight some determinants of organizing 

for innovation, namely market characteristics and firm characteristics, such as 

portfolio complexity. First, firms that are active in fairly stable markets with long 

product life cycles seem to maintain a less systematic innovation management. 

This is in line with the empirical findings of Floricel and Ibanescu (2008) who 

conceptualize four dimensions of IPM approaches in relation to the external firm 

environment. Analogously, for the NPD level, process design may be influenced 

by industry competitiveness (Harmancioglu et al., 2007). Moreover, the case 

findings suggest that firms with more complex portfolios (i.e. higher number of 

projects, larger average expenditures per project, lower similarity and higher 

interdependence of projects etc.) undertake more systematic IPM and NPD in 

order to manage this complexity. This finding strongly suggests that a high fit 

between a firm‘s form of organizing innovation management and its internal and 

external environment is positively related to innovation performance. 

Accordingly, ―Informalists‖ are likely to outperform in conditions of high market 

uncertainty and are suitable for owner-driven, resource abundant firms with an 

innovative culture and small portfolio whereas ―IPM Professionals‖ for example 

may leverage more potential in large firms with highly innovative cultures and in 

large portfolios with diverse project types. These relationships strongly deserve a 

large-scale empirical investigation. 

A third field of enquiry concerns the evolution of innovation management 

in terms of firms‘ transition across the four quadrants over time. My observation 

of a positive relationship between NPD and IPM may lead to the premature 

conclusion that firms establish the two processes simultaneously when they set up 

their innovation management. However, the case interviews show a clear 

dynamism in organizational forms of innovation. Firms that manage their 

innovation portfolio informally are significantly smaller with regard to both total 

firm size (1.700 versus 20.200 employees on average) and number of innovation 

projects (3.5 versus 70 projects on average). They can easily oversee the entire 
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portfolio, and the managing director can personally engage in the inner life of a 

single project.  

However, once a certain growth threshold is passed and projects cannot be 

overseen solely by the human mind anymore, formal mechanisms are needed to 

keep track of them. Further, the evidence suggests that out of the four functions of 

systematic IPM (c.f. Cooper et al., 2002) the resource allocation aspect may be the 

foremost driver for the introduction of a systematic IPM system. Very often a 

change in process systematization is also associated with new managers who feel 

lost in the chaos and politics of the prior informal processes. Building on their 

experience from previous employers they formalize and rationalize the innovation 

processes. The questions which thresholds need to be passed (e.g. in terms of 

forgone losses from unsuccessful innovation projects, number of new hires and 

size of firm and portfolio) in order to provoke these changes in organizational 

form, constitute promising fields for further research. To verify my initial 

anecdotal observations, especially longitudinal studies could generate interesting 

insights on the dynamic transition of firms through the quadrants of the model. 

Fourth and finally, as became apparent for each of the four organizational 

forms, single persons and their relationships, i.e. micro-level factors, take on a 

major role for the harmonious functioning of innovation management. In some 

firms the NPD and IPM processes are even headed by the same persons, i.e. in a 

so-called resource board (Cooper et al., 1999). These observations of single 

persons as micro-level determinants of innovation are underscored by 

Christiansen and Varnes‘ (2007) description of decision-making in innovation. In 

practice, up to 40% of ideas entering the NPD process are selected by champion 

activities and firm politics (Barczak et al., 2009). These insights underscore that 

micro-level antecedents also constitute a source of major risk. Decision-makers 

may be personally biased towards certain projects, and it is often difficult to judge 

how escalated committed management is (Dilts & Pence, 2006). This can result in 

an insufficiency of knowledge exchange and even a competition between projects 

(Eskerod, 1996), hoarding of resources (Engwall & Jerbrant, 2003) and a total 

erosion of the portfolio view. In the end, the role of micro-level drivers is a 

tradeoff between very smooth collaboration across the project and portfolio 
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processes and the successful minimization of political issues. Building on the 

exploratory evidence in this field, further research needs to systematically 

investigate how such a balance can be achieved and which characteristics of key 

decision-makers are major micro-level antecedents to systematic innovation 

management. 

3.5.2 Managerial Implications 

The findings further provide a guide with key elements that practitioners 

should consider when designing the optimal innovation management 

configuration for their firm. Most importantly, the design of innovation 

management systems should be tailored to the firm characteristics, e.g. the 

turbulence of the firm environment, the firm‘s internal resources, structure and 

culture and especially to the complexity of the portfolio. For example, in a fast-

paced market where information about new products is highly sensitive and 

should not leak to competitors a transparent system would be highly unsuitable. 

Further, as these preconditions undergo constant changes firms have to ensure that 

innovation strategies stand up to their pace. Otherwise the changes may outpace 

allocation decisions in R&D projects. Accordingly, firms have to monitor closely 

which transitions their organizations undergo and how this may impact the ideal 

innovation management configuration, i.e. growth/shrinkage of the organization, 

turnover rates, mergers and acquisitions etc. 

If a suitable innovation management approach is chosen, the role of both 

project and portfolio decisions and the responsibilities of the managers have to be 

clear. Key decision-makers who negotiate between conflicting interests have to 

balance fact-based and gut-feel-based decision-making. Finally, to achieve high 

acceptance, the chosen innovation management form has to be consistently 

applied across all projects so that politics and personal preferences have no chance 

to override rational decisions. 

3.5.3 Limitations 

While I have derived several important contributions for research into IPM 

and NPD, I have to accept some limitations of this research. As inherent in 

exploratory studies with a limited number of firms, generalizations are difficult. In 
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particular, due to the theoretical sampling strategy and exclusive focus on German 

manufacturing firms, the ability to generalize across the entire population of firms 

is limited. Again, I explicitly point out here that the relative distribution of case 

firms across the four organizational forms is not meant to be representative. In 

particular the number of ―NPD Professionals‖ may be negatively biased because 

single-product businesses were purposely excluded from the analysis. Finally, 

although I seem to observe a relationship between NPD and IPM systematization 

leading to two large groups of ―Integrated Innovators‖ and ―Informalists‖, it 

cannot be inferred that either of the two approaches is more successful. In 

conjunction with research on the external and internal antecedents of innovation 

management forms, I strongly advocate an investigation of the organizational 

form – performance relationship. 

3.6 Conclusion 

An integrated innovation management, which coordinates both NPD and 

IPM, remains one of the major challenges for firms today. Nevertheless, as of 

today the innovation research community has generated few insights on the NPD-

IPM relationship. This exploratory case study research has shown that firms 

pursue a number of different approaches to their innovation management. These 

range from the complete absence of formalized processes on the one hand, via 

either formalized NPD or formalized IPM processes, to integrated innovation 

management practices on the other.  

The results from my case study further suggest that the choice of a firm‘s 

approach is likely influenced by internal and external factors. These include, for 

example, the nature of product portfolio, environmental conditions, firm size, 

roles of key decision-makers or of the firm owner, or negative experiences a firm 

has had with prior innovation management structures. I suggest that firms that 

achieve a fit between these conditions and their innovation management approach 

are likely to outperform their competitors. Further, firms appear to be 

transitioning through different configurations over their lifetime if certain 

thresholds are passed or preconditions change. In conclusion, I strongly encourage 

research on NPD and IPM processes to incorporate these findings and to 

systematically investigate the suggested relationships in quantitative studies. 
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4 The Relationship between Innovation Portfolio 

Characteristics and Innovation Program Performance 

Abstract 

Innovation portfolio management (IPM) is concerned with the most 

effective allocation of limited resources to different new product development 

projects. In this paper, I present the first empirical study to investigate the 

relationship between dimensions of innovation portfolio characteristics and 

innovation program performance. I use quantitative data from a multi-informant 

survey of 97 German electronics firms to test four hypotheses relating four 

innovation portfolio characteristics, i.e. portfolio value, portfolio strategic fit, 

portfolio balance and portfolio scope to a firm‘s innovation program performance. 

The findings, which are robust under differing environmental conditions, show 

that firms scoring high on these dimensions are more successful with regard to 

innovation. Based on the analysis, a number of important contributions for both 

theory and practice are derived. 
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4.1 Introduction 

Today‘s new product projects determine firms‘ market profiles for 

tomorrow. In the German electronics industry for example, up to 40% of firms‘ 

current sales are generated by new products
1
. Therefore, similar to stock market 

portfolio managers, firms who optimize their R&D investments for the long-run 

have much better chances of outperforming competitors. Accordingly, many firms 

simultaneously conduct multiple new product development projects, which 

together constitute their innovation portfolio (Bruneel, Yli-Renko, & Clarysse, 

2010; Cooper et al., 2001; Kleinbaum & Tushman, 2007; Zahra, 2008). 

Innovation portfolio management (IPM) refers to the management process of 

selection, resource allocation and simultaneous conduction of multiple innovation 

projects (Coulon, Ernst, Lichtenthaler, & Vollmoeller, 2009).  

However, at many firms ―innovation is a sprawling collection of 

initiatives, energetic but uncoordinated, and managed with vacillating strategies‖ 

(Nagji & Tuff, 2012, p.74). Presumably, firms that were to improve their 

proficiency in selection of new product projects could even double their bottom 

line (Wind & Mahajan, 1988). In practice, IPM is the weakest area in new product 

development (Cooper & Kleinschmidt, 1995). Only 55% of firms maintain a 

formalized IPM process (Barczak et al., 2009) and less than one third of 

businesses develop a product roadmap for the next five to eight years (Cooper & 

Edgett, 2010). As a result many companies suffer from a too high number of 

projects for the resources available and take too long to introduce their products to 

the market (Nauyalis & Carlson, 2010). In turn their competitive position erodes 

(Cordero, 1991; Griffin, 1997a; Kavadias & Chao, 2007). To secure and to further 

improve their competitive position, firms need both the ―right projects‖ in their 

innovation portfolio (Cooper et al., 1999) and a stable pipeline of high-quality 

new products (Bingham, Eisenhardt, & Furr, 2007; De Maio et al., 1994). 

Interest in the field of IPM has recently increased in both theory and 

practice with a rising number of theoretical contributions (Chao, Kavadias, & 

                                                 

1
 Zentralverband Elektrotechnik- und Elektronikindustrie e. V, Frankfurt am Main, 

Germany, October 2012. 
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Gaimon, 2009; Christiansen & Varnes, 2009; Kester, Griffin, Hultink, & Lauche, 

2011; van Bekkum, Pennings, & Smit, 2009) as well as benchmarking studies 

(Cooper, Edgett, & Kleinschmidt, 2004; Killen, Hunt, & Kleinschmidt, 2008; 

Szwejczewski, Mitchell, & Lemke, 2006). Due to the complexity of IPM as a 

management problem, research has dispersed in a number of directions. Some 

address IPM as an optimization problem restricted by finite resources (e.g. Loch 

& Kavadias, 2002; Souder, 1975; van Bekkum et al., 2009) or as the central 

process for transforming strategy into action (e.g Cooper, Edgett, & Kleinschmidt, 

1998; Nobeoka & Cusumano, 1997; Salomo, Talke, & Strecker, 2008). Other 

streams of IPM research stress the complexity of the decision-making process 

preceding the portfolio investments (e.g. Kester et al., 2011; Lawson, Longhurst, 

& Ivey, 2006; McNally, Durmuşoğlu, & Calantone, 2013; Morcos, 2008; 

Schwartz & Vertinsky, 1977). Finally, some researchers also focus on the suitable 

organizational setup for proficient IPM (e.g. Anderson & Joglekar, 2005; 

Cuijpers, Guenter, & Hussinger, 2011; Herfert & Arbige, 2008; Mandakovic & 

Souder, 1985). 

The identification of the right projects is directly derived from the 

objectives for a firm‘s innovation portfolio (Cooper & Edgett, 1997a). Firstly, 

these objectives have to be unambiguous in order to set the dimensions along 

which the portfolio‘s quality is to be measured. Cooper et al. (2002; 1997a, b) 

conceptualized four such dimensions: portfolio value, alignment with corporate 

strategy, balance of project types and number of projects. These dimensions have 

been echoed by fellow researchers in the field of IPM (e.g Lerch & Spieth, 2013; 

McNally et al., 2013) and used as part of a combined measure of portfolio success 

in project management literature (Jonas, Kock, & Gemünden, 2013; Teller & 

Kock, 2013; Voss & Kock, 2013). Secondly, the objectives have to show 

demonstrably positive relationships with innovation program performance in 

order to be worthwhile for firms to be pursued. In particular, this second 

precondition has not been addressed so far by research with specific focus on 

portfolios in innovation management. 

To address this void in innovation research, I present one of the first 

empirical studies to investigate the relationship between four characteristics of a 
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high qualitative innovation portfolio and innovation program performance. Due to 

the dispersion of existing research into IPM, I conduct exploratory interviews with 

17 German manufacturing firms in diverse industries to gain a better 

understanding of the IPM processes in practice. The interviews enabled me to 

complement the theoretical contributions of prior research with insights from 

practitioners. Based on both my literature analysis and qualitative data I 

developed hypotheses concerning four characteristics of an innovation portfolio, 

i.e. portfolio value, portfolio strategic fit, portfolio balance and portfolio scope, 

respectively and innovation program performance. Subsequently, I gathered 

quantitative data from a survey of 97 German electronics firms to test the 

hypotheses.  

With this study I address the lack of understanding of the IPM-

performance relationship in both theory and practice (c.f. Lerch & Spieth, 2012, 

2013). I derive a number of important contributions for both theory and practice 

and encourage other researchers to follow the path of quantitative studies on 

innovation portfolio management. First, I provide new arguments, e.g. from 

strategy and financial optimization research, to conceptualize key innovation 

portfolio characteristics. With this approach prior research in the field of 

innovation portfolio management is conciliated and an unambiguous 

understanding of the dimensions of a high qualitative innovation portfolio is 

established. Second, my empirically tested latent measures of innovation portfolio 

characteristics prove to be a reliable and valid operationalization. Therefore, I 

provide a solid and easy basis for fellow researchers to conduct further 

quantitative studies which involve the measurement of IPM. Third, the empirical 

results show that a common agreement in the research field on the four 

dimensions proposed by Cooper et al. (2002) may constitute a very strong 

foundation for further research. I provide quantitative evidence for the positive 

effect of a high quality innovation portfolio on innovation program performance. 

With the proof that the dimensions of an innovation portfolio directly and 

positively relate to innovation performance, IPM tools research is fueled with a 

new sense of purpose and direction. I provide a structured context for the stream 

of IPM research proposing specific tools for IPM: Now, all tools can be related 

specifically to aims of IPM and be analyzed with regard to their effectiveness. 
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Fourth and finally, specifically for managers, I present important insights which 

role different dimensions of IPM fulfill for innovation success. This is particularly 

intriguing in relation to other factors that were incorporated in the quantitative 

analyses. 

4.2 Theory and Hypotheses 

4.2.1 Characteristics of Innovation Portfolios 

Decision-making in innovation portfolio management is influenced by 

multiple factors. These include subjective bias (Perks, 2007) or power, opinion 

and evidence (Kester, 2010) or portfolio models, organizational context, the 

tendency to behave as others expect and organizational learning (Christiansen & 

Varnes, 2007) and manager‘s personality traits (McNally et al., 2013). If the 

interplay of these factors is not steered towards clear objectives, IPM becomes 

ineffective. Ineffective portfolio management has devastating consequences. If the 

resource breakdown does not reflect the product innovation strategy, funding is 

wasted in projects lacking a business case or strategic purpose. Also, a poor 

balance between the number of projects underway and the resources available is 

likely.  

For these reasons, objectives for IPM are imperative. Only with clear 

objectives organizational buy-in at different levels can be achieved. Plus, they 

provide a clear guidance for data collection procedures and common agreements 

about assumptions. All are important aspects of a successful portfolio process 

(e.g.Baker, 1974; De Maio et al., 1994; Kester et al., 2011). 

Although research on IPM may be unified by the question on how to 

generate the ―best‖ innovation portfolio, the field lacks a unified answer to what 

portfolio quality is and how it can be unambiguously measured (c.f. Kavadias & 

Chao, 2007; Kester et al., 2011). Instead, researchers have proposed manifold 

methods with the aim to yield the best portfolio and in turn improved success 

from innovation (c.f. Heidenberger & Stummer, 1999). The selection of criteria 

for portfolio quality remains a main challenge (c.f. Mikkola, 2001). Merely, the 

―best‖ innovation portfolio is the one which most effectively achieves corporate 

product innovation objects, i.e. which maximizes firm performance from 
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innovation. It remains to be verified which dimensions an innovation portfolio has 

to fulfill in order to result in improved innovation success. In a first step, it has to 

be clarified which dimensions make an innovation portfolio a determinant of 

innovation success. Then, in a second step, tools and processes can be selected to 

specifically achieve those. 

Importantly, the dimensions of a high quality portfolio concern the 

portfolio in its entirety, not just the single projects. The best portfolio is not 

necessarily the portfolio with all the best projects (Chien, 2002). Each project 

makes a unique contribution to the entire portfolio and is, in return, supported by 

the entire pool of projects (Loch & Kavadias, 2002; Verma, Mishra, & Sinha, 

2011). 

A common denominator for aims cited in IPM research can be seen in the 

series of benchmarking studies by Cooper et al. (1997-2004). By a qualitative 

study of 35 firms in different industries, Cooper & Edgett (1997a, b) identified 

three main goals for IPM: maximizing the value of the portfolio, achieving 

balance between projects in the portfolio, and the alignment with strategy, which 

they subsequently expanded by a fourth goal: selecting the right number of 

projects (Cooper et al., 2002). 

The first aim is to maximize the sum of the commercial worths of the 

projects in the innovation portfolio for a given resource expenditure. In order to 

achieve this aim, firms typically apply financial, risk and probability models or 

scoring approaches. Second, in order to achieve a balanced portfolio, for example 

in terms of degree of innovativeness, development time or markets, firms use 

bubble diagrams with the two dimensions ―risk‖ and ―reward‖ and charts to 

visualize the spending breakdown. The third goal is to achieve a portfolio that is 

aligned with the firm‘s overall strategy. Both bottom-up and top-down 

approaches, for example strategic buckets, are useful tools to achieve strategic 

alignment. Finally, the fourth aim of IPM lies in achieving the right number of 

projects for the given resources which for example can be secured by resource 

capacity analysis. As the four goals have the potential of conflict, the firm has to 

prioritize. The prioritization may take form in the kind of selected IPM tools and 

their usage (c.f. Cooper et al., 2002). 
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The relationship between the achievement of those objectives and 

innovation success has been suspected by a number of researchers (e.g. 

Meskendahl, 2010) and partly been tested in a simulation environment (McNally 

et al., 2013). Benchmark businesses following the four portfolio dimensions have 

more innovative projects in their portfolio, they have installed a formal IPM 

process, and they have more resources available for projects (Cooper et al., 2004; 

Killen et al., 2008; Szwejczewski et al., 2006). However, whether the 

achievement on these dimensions directly affects firm performance from 

innovation has not been underscored quantitatively so far and remains a 

substantive void in innovation research. Project portfolio management in a 

general, not innovation specific sense was found to be positively associated with 

NPD program performance (Acur, Kandemir, de Weerd-Nederhof, & Song, 

2010). 

4.2.2 Portfolio Value 

Project selection based on economic criteria assures that new product 

development projects accepted in the innovation portfolio are not just inventions 

but really innovations. An innovation is a project with a clear business case that 

will impact a firm‘s future top and bottom lines. In the absence of clear economic 

selection criteria, managers are tempted to fund inventions which are ―pet 

projects‖ (Kester, 2010). These projects are often unsuitable for 

commercialization (Cooper & Edgett, 1997a) and result in a negative return on 

investment. 

A consistent line of IPM research deals with the question which tools 

assist managers in composing the best innovation portfolio in terms of optimized 

value under resource constraints. With its roots in the early 1960s, this line of 

research has developed ever more complex IPM computing tools (e.g. Loch & 

Kavadias, 2002; Moore & Baker, 1969; Souder, 1975; van Bekkum et al., 2009). 

For overviews of IPM tools I refer to Baker et al. (1975; 1964) and Heidenberger 

und Stummer (1999) as well as to practical guides on tool selection (Cetron, 

Martino, & Roepcke, 1967; Fahrni & Spätig, 1990; Poh, Ang, & Bai, 2001). 
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Projects that are selected based on their economic value may not with 

absolute certainty have a direct positive impact on firm success, as returns of a 

prospective project are difficult to be forecasted. However, projects which are not 

selected based on their economic worth will most definitely have a negative 

impact on firm success. 

Therefore, R&D resources should be allocated to maximize portfolio value 

by a number of key objectives such as sales, profitability, return on investment 

and acceptable risk. The use of risk and return variables to evaluate new product 

decisions has been discussed by several researchers (Cardozo & Smith, 1983; 

Devinney & Stewart, 1988; Devinney, Stewart, & Shocker, 1985; Meyer & 

Roberts, 1986). They believe that, analogously to financial portfolio theory, 

highest value portfolios in IPM should minimize risk for any level of return or 

maximize return for any level of risk whenever this is possible. Further, the 

philosophy of maximizing the portfolio value as a ―sum of commercial worths‖ of 

all projects is in line with the shareholder value principle which calls for 

maximization of return on investment (Brealey, Myers, & Marcus, 2012). 

Summarizing the reasoning of financial portfolio theory, the shareholder 

value principle and the persistent research efforts concerning on financial IPM 

tools, the relationship between the economic value of a portfolio and innovation 

performance is likely positive. Thus, I posit: 

Hypothesis 1: The value of projects in a firm’s innovation portfolio is 

positively related to innovation program performance. 

4.2.3 Portfolio Strategic Fit 

Beyond the economic value dimension, longer-term strategic 

considerations take on a key role for IPM (Nobeoka & Cusumano, 1997; Salomo 

et al., 2008; Souder, 1973a, b). Strategy making has been defined as an iterated 

process of resource allocation (Noda & Bower, 1996). Accordingly, resource 

allocation decisions in innovation are one of the central processes to set corporate 

strategic plans into effect (Chao & Kavadias, 2008; Cooper et al., 1999; Danila, 

1989). The funding of new product development projects powerfully links 

strategy planning with implementation (Shenhar, Dvir, Levy, & Maltz, 2001). 
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Hence, firms have to select projects based on specific strategic criteria and 

achieve a fit between spending breakdown and corporate strategic priorities. This 

ensures strategic renewal (Eggers, 2012) and competitiveness (Verma et al., 

2011). 

Further, innovation portfolio management provides the structural context 

for strategy. Strategy can be conceptualized as a ―pattern in a stream of decisions 

and actions‖ (Mintzberg & McHugh, 1985, p. 161). This pattern is deliberately 

influenced by management through setting up a structural context to convey 

corporate objectives (Chandler, 1962; Noda & Bower, 1996), such as IPM for 

example. Different structural contexts have been found to generate distinct 

resource allocation patterns across firms (Burgelman, 1991, 1994), that is, distinct 

strategy patterns. Resource allocation patterns in innovation have to be 

harmonious with the respective strategy patterns (Hambrick, MacMillan, & 

Barbosa, 1983), for example with the defender, prospector or analyzer strategy 

types of Miles, Snow, Meyer & Coleman (1978). In line with this argumentation, 

innovation portfolio management can be conceptualized as one important 

component of the structural context for strategy planning and implementation. 

The degree of ―strategic focus‖, i.e. the concentration on a key technology 

area and a coordinated pattern of sequential product development, has been found 

to relate directly to corporate growth (Meyer & Roberts, 1986). It has been found 

that firms that manage their portfolios according to explicitly defined strategic 

focus areas emphasize distinct aspects of innovation strategy (Bart & Pujari, 2007; 

Mathews, 2010, 2011) and that these firms are more successful (Salomo et al., 

2008; Talke, Salomo, & Kock, 2011; Talke, Salomo, & Rost, 2010). Finally, 

Meskendahl (2010) argues that successful IPM transforms formulated strategic 

orientation (Venkatraman, 1989) into firm performance. Thus, I hypothesize: 

Hypothesis 2: The strategic fit of a firm’s innovation portfolio is positively 

related to innovation program performance. 

4.2.4 Portfolio Balance 

Firms that only focus on one aspect within their portfolio forgo the 

chances of diversification. Therefore, a firm has to find the optimal investment 
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mix between different types of projects. An exclusive focus on ―low hanging 

fruits‖ is very dangerous due to its short-term orientation (Cooper & Edgett, 

1997a). Notably, portfolios with excessive resources in projects with low 

innovativeness have negative impacts on firms‘ sales and profits (Barczak et al., 

2009; Krishnan & Ulrich, 2001).  

Therefore, to secure their competitive position in the long-term, firms also 

need to take risks for radical innovations and have to pursue projects targeting 

segments outside ―home markets‖. A balanced mix of projects (Day, 1977) and 

the pursuit of multiple technological options (Bowonder, Dambal, Kumar, & 

Shirodkar, 2010) are necessary to cope with the internal and external risks 

associated with innovation (Srivastava & Gnyawali, 2011). For example, 

technological diversity has been found to be positively associated with 

performance (Miller, 2006). 

The reasoning of a balanced portfolio is rooted in the diversification 

school (c.f. Porter, 1980) which targets different market opportunities and thereby 

contrasts and complements the above discussed school of strategic focus. Firms 

with a broad and balanced portfolio can cater to the needs of heterogeneous 

customer segments, thereby spread risk and decrease the attractiveness of the 

market for competitors (Bordley, 2003). High product variety has been found to 

be positively associated with market share and firm profitability (Kekre & 

Srinivasan, 1990). 

To achieve the desired diversification across project types, a number of 

parameters have been suggested by literature. The proposed dimensions of 

balance include: risk versus return (Markowitz, 1952; Markowitz, 1991), short-

term versus long-term orientation (Cooper & Edgett, 1997b), multiple markets, 

multiple technologies (Miller, 2006) with different degrees of complexity 

(Lorange, 1975), incremental versus radical innovation (Gatignon, Tushman, 

Smith, & Anderson, 2002; Sorescu, Chandy, & Prabhu, 2003) or core, adjacent 

and transformational activities (Nagji & Tuff, 2012), exploration versus 

exploitation (Bauer & Leker, 2013; Benner & Tushman, 2003; Jansen, Van Den 

Bosch, & Volberda, 2006; Stern & Henderson, 2004), value creation versus value 

protection (Srivastava & Gnyawali, 2011), maintenance versus growth (Cooper & 
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Edgett, 1997b) and different degrees of robustness towards external (i.e. 

sociopolitical, economic or technological) changes (Day, 1977). 

Diversification is not only a means to spread risk across multiple 

dimensions, for example across multiple markets and technologies. From a 

resource-based point of view (Penrose, 1959) an aim of diversification is also to 

share firms‘ accumulated tangible and intangible resources and capabilities across 

multiple business opportunities, i.e. related diversification (Mahoney & Pandian, 

1992; Robins & Wiersema, 2003). The related diversification school argues that 

strategic interrelationships among business opportunities, e.g. in existing or new 

product lines (Stern & Henderson, 2004), achieve economies of scale and scope 

and constitute a source of competitive advantage (Hill, Hitt, & Hoskisson, 1992; 

Markides & Williamson, 1994). Further, related diversification at business or 

within-business level positively influences firm performance and profitability 

gains from R&D spending (Bettis, 1981; Miller, 2006; Palepu, 1985). 

Because new product development projects often share personnel, market 

knowledge and customers (Stern & Henderson, 2004) as well as resource and 

technological interdependencies (Mathews, 2010, 2011), it makes sense to 

account for strategic interrelationships between projects when balancing the 

innovation portfolio. Although the relationships between projects may both 

contradict with regard to different aspects (Chien, 2002) as well as vary over time 

(Verma et al., 2011; Verma & Sinha, 2002), one key to successful IPM is to 

generate a set of project proposals that focus on high-leverage technologies 

applicable to a broad range of opportunities (Hall & Nauda, 1990). Following 

that, I propose for the innovation portfolio: 

Hypothesis 3: The balance of projects in a firm’s innovation portfolio is 

positively related to innovation program performance. 

4.2.5 Portfolio Scope 

With many projects to fulfill financial, strategic and balance objectives, the 

innovation portfolio is threatened by overload. Indeed, an excessive number of 

projects for too few resources is a problem occurring in as much as 56% of firms 

(Nauyalis & Carlson, 2010). These firms are ―firefighting‖ which is defined as 
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―the unplanned allocation of resources to fix problems discovered late in a 

product‘s development cycle‖ (Repenning, 2001, p.285). 

Resource planning in innovation and finding the right portfolio scope is 

challenging because not all contingencies are known in advance and economic 

estimates are very uncertain. Therefore, continued corrective action and flexibility 

are keys to success (Loch & Bode‐Greuel, 2001). Further, resource planning is 

complicated due to three other factors. First, product developments are unable to 

absorb high increases in resources (Cardozo & Smith, 1983). They cannot grow 

and accelerate proportionally to the increase in resources, wherefore planning has 

to be somewhat constant. Second, especially in technology-intensive settings, 

resources may be highly immobile which limits their ad-hoc transfer (Stern & 

Henderson, 2004). Third, under an imperative of related diversification, projects 

may share up to 90 percent of components (Bowonder et al., 2010) and may be 

based on the same core functionalities (Miller, 2006). Hence, only a minority of 

resources is free to be exclusively allocated. 

In general, IPM should prevent that projects are negatively affected by 

resource interdependencies with other portfolio projects. Negative examples 

include projects that are discontinued because team members are drawn to other 

projects, projects that are not receiving sufficient attention or projects that lack 

relations to the rest of the portfolio to leverage learning and technology insights 

(Verma & Sinha, 2002). A firm has to develop capabilities to manage 

interdependencies among resource flows (Townsend, Cavusgil, & Baba, 2010) 

and achieve scope in the exploitation of scarce resources by sharing them across 

business opportunities (Robins & Wiersema, 1995; Robins & Wiersema, 2003).  

Therefore, IPM has to obtain the right number of projects to manage 

pipeline resource demands with the resources available. By the right portfolio 

scope, the goal is to avoid pipeline gridlock and resource conflicts (too many 

projects with too few resources) at any given time (Anderson & Joglekar, 2005; 

Cooper et al., 1999). An excessive number of projects for the given resources 

have a negative effect on performance from innovation (Cooper et al., 2002; 

Nauyalis & Carlson, 2010). If resources are spread too thinly across projects, even 

potentially successful projects may be starved by the lack of resources. In 
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contrast, sufficient resources assure shorter time to market and higher quality 

(Cooper et al., 2002). They allow to deal with unplanned resource requirements 

resulting from unexpected changes in the duration and resource absorption of 

activities (De Maio et al., 1994). IPM needs to account for these uncertainties and 

has to keep slack during resource planning because the timing of the market entry 

is critical for the success of a new product (Srivastava & Gnyawali, 2011). 

Against this background I propose: 

Hypothesis 4: The fit of the scope of a firm’s innovation portfolio with the 

available resources is positively related to innovation program performance. 

4.3 Methods 

4.3.1 Sample and Data Analysis 

Considering the current state of research on IPM and the lack of a 

commonly accepted operationalization of our core constructs, I conducted 

exploratory interviews before setting up the empirical study. I approached 17 

German manufacturing firms from various industries to gain a better 

understanding of IPM objectives in practice and which processes are used to 

achieve them. Based on the exploratory interviews, I selected the German 

electronics industry (NACE codes 26 and 27) as the suitable setting to test the 

hypothesized relationships between the characteristics of the innovation portfolio 

and innovation program performance. The electronics industry was chosen for a 

number of reasons: first, the industry is fairly homogenous with regard to 

frequency of new product market introductions and the pressure to innovate. 

Second, medium product life cycles and constant R&D spending allow for a good 

study of the innovation portfolio in relation to performance (e.g., in contrast to the 

pharmaceutical industry with very long or the consumer goods industry with very 

short life cycles). Third, I chose the electronics industry due to the average 

portfolio size in the firms. The portfolios are, on the one hand, large enough to 

observe IPM in practice and on the other hand, not too large that they require full 

computerization to be managed. 

After a pretest, I contacted the 500 largest German firms of the electronics 

industry based on the NACE codes 26 and 27 listed in the Hoppenstedt firm 
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database over a period of 9 months. Questionnaires were administered in German. 

As IPM is a topic that concerns multiple functions and hierarchical levels 

(Kavadias & Chao, 2007), all firms were approached via telephone prior to the 

questionnaire mail-out via email in order to identify the most knowledgeable key 

informant concerning IPM by explaining the concept verbally. As a result, the 

study participants include R&D, marketing and innovation managers, product 

portfolio managers as well as members of executive boards. On average the 

respondents know their firm very well with an experience of 11.8 years in the 

current firm and about 6.0 years tenure on the current position.  

112 firms took part in my survey, so that a response rate of 22.4% was 

achieved, a good score in the field of research. Out of the 112 responding firms, 

69 were able and willing to participate with more than one employee 

knowledgeable about IPM. Accordingly, multiple informants for 62% of our 

sample were gathered. I computed multiple measures of interrater reliability for 

the dependent variable for firms with multiple data records. Interrater reliability is 

very high (LeBreton & Senter, 2008) as the measures show: 94% of cases are in 

line with the cut-off value of 1.2 for ADM on single item level (Burke, 

Finkelstein, & Dusig, 1999), 99% of cases are in line with an RWG of 0.8 at 

uniform null distribution at construct level (James, Demaree, & Wolf, 1984) and 

88% of cases are under the AWG cut-off of 0.8 (Brown & Hauenstein, 2005). Due 

to the good scores on multiple measures of interrater reliability, I chose to include 

data records with single as well as pairs with multiple informants in the dataset. 

For the latter, the record completed by the most knowledgeable informant was 

included. 

The Wilcoxon Signed-Rank test for early responder bias showed no 

significance. The average sample firm is characterized by a sales turnover of EUR 

84m and an innovation portfolio with 15 projects. Tests for a non-response bias 

proved insignificant as well as correlations of missing value with firm size. 13 

questionnaires had to be excluded due to a notable lack of filled-out items for the 

calculations of the constructs for the dependent and independent variables. The 

sample for the analysis, therefore, includes 99 of the top 500 German electronics 

firms. 
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Based on extant literature and on the insights on important characteristics 

of the innovation portfolio discussed in my interviews, I designed measurement 

scales for portfolio value, portfolio strategic fit, portfolio balance and portfolio 

scope (c.f. Appendix 1 in Chapter 4.8). All items were rated on 7-point Likert 

scales with anchor points ―I strongly disagree‖ (=1) and ―I strongly agree‖ (=7). I 

followed the recommendations of Bagozzi, Youjae and Phillips (1991) for 

developing scales and conducted analyses for convergent validity, discriminant 

validity, and reliability (Govindarajan & Kopalle, 2006). Exploratory factor 

analysis with varimax rotation and Kaiser normalization showed a four factor 

solution with clean loadings on the four constructs of portfolio dimensions (Hair 

Jr, Black, Babin, & Anderson, 2009). The dependent variable did not load 

considerably on any of these four factors and is therefore clearly distinct. 

Constructs Items Common Variance with other Factors¹

A. B. C.

A. Portfolio Value Item 1 0,89 0,81

Item 2 0,85

Item 3 0,96

B. Portfolio Strategic Fit Item 4 0,86 0,71 0,46

Item 5 0,81

Item 6 0,86

Item 7 0,85

C. Portfolio Balance Item 8 0,79 0,54 0,04 0,18

Item 9 0,67

Item 10 0,74

Item 11 0,75

Item 12 0,73

D. Portfolio Scope Item 13 0,88 0,68 0,29 0,46 0,08

Item 14 0,84

Item 15 0,88

Item 16 0,77

Item 17 0,75

Method of estimation: unweighted least squares.

¹ Calculated based on CFA factor estimates.

Average Variance 

Extracted

Factor 

Loading

Table 4-1: Results of Confirmatory Factor Analysis 
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Confirmatory factor analyses under the unweighted least squares method 

show support for all scales (c.f. Table 4-1). All items have high factor loadings 

between 0.67 and 0.96. A cross-validation under maximum likelihood estimation 

shows a negligible average deviation of 0.04 on the factor loadings. With average 

variance extracted scores ranging from 0.54 to 0.81 which are all above the 

common variance with other factors, the Fornell-Larcker (1981) criterion for 

discriminant validity is clearly fulfilled. Subsequently, I conducted reliability and 

exploratory factor analyses once more, to confirm unidimensionality of the 

constructs by the Kaiser criterion. 

4.3.2 Dependent Variable 

The measure of innovation performance closely builds on prior innovation 

performance measures from prior research (Cooper & Kleinschmidt, 1995; 

Lichtenthaler, 2009; Song, Dyer, & Thieme, 2006). I combined the questions 

regarding innovation performance versus objectives (item 18) with the questions 

for profitability of the innovation program (item 19) and success versus major 

competitors (item 20) (Song et al., 2006) with selected results from Cooper and 

Kleinschmidt‘s (1995) factor analysis of innovation program impact and program 

profitability. Accordingly, item 21 asks for the profitability of the innovation 

program versus competitors, item 22 for the sales impact and item 6 for the profit 

impact of the innovation program. The final list of items used for all constructs 

can be found in the appendix, Chapter 4.8 of this work. The combination of 

multiple well-established constructs yielded a highly stable measure of innovation 

performance (Cronbach‘s α = 0.91) which was supported by the results from 

exploratory and confirmatory factor analyses. To address common source bias 

(Lindell & Whitney, 2001; Podsakoff, MacKenzie, Jeong-Yeon, & Podsakoff, 

2003) I conducted interrater reliability analyses for the data record with multiple 

respondents as discussed above. 

4.3.3 Independent Variables 

A main challenge of this work laid in the operationalization of the four 

dimensions of a high-qualitative innovation portfolio. Based on Cooper‘s et al. 

(1999) attempt to capture portfolio quality in their benchmarking study, on the 
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discussed conceptual discussions in literature about what successful IPM should 

achieve and the insights from our exploratory interviews, I derived four constructs 

of IPM: First, the scale for portfolio value (Cronbach‘s α = 0.93) consists of three 

items which capture whether the portfolio comprises only projects that are 

evaluated as highly profitable (item 1), with the prospect of yielding the highest 

returns (item 2) and economic success (item 3) (c.f. Cooper et al., 2002; Cooper & 

Edgett, 1997a; Heidenberger & Stummer, 1999). Second, the four-item construct 

for portfolio strategic fit (Cronbach‘s α = 0.85) addresses whether the portfolio 

comprises only projects that are clearly geared to the strategy aims of the firm 

(item 4), correspond to the firm‘s target plan (item 5), supposed to embody the 

communicated strategy (item 6) and are in line with the corporate vision (item 7) 

(c.f. Chao & Kavadias, 2008; Cooper et al., 1999; Salomo et al., 2008). Third, I 

measured by five items the degree of portfolio balance (Cronbach‘s α = 0.91) of 

the innovation portfolio. I asked whether short-term and long-term projects (item 

8), projects with small and large investment amounts (item 9), targeted at different 

markets (item 10) and technologies (item 11) and for both existing and new 

markets (item 12) are accounted for (c.f. Cooper & Edgett, 1997a, b; Gatignon, 

Tushman, Smith, & Anderson, 2002; Miller, 2006). Fourth and finally, I assessed 

by five items whether the portfolio scope (Cronbach‘s α = 0.91) of projects in the 

portfolio allows that all projects can be conducted as planned (item 13) and 

whether the portfolio comprises exactly the right amount of projects (item 14). 

Further, I asked whether each project receives the needed attention (item 15), 

whether the portfolio contains too few or too many projects (item 16) and if all 

projects can be completed on time (item 17) (c.f. Anderson & Joglekar, 2005; 

Cooper et al., 2002; Repenning, 2001; Repenning, Goncalves, & Black, 2001). 

4.3.4 Controls 

The analytical models include up to 9 sets of controls. Firm size was 

included as a typical control variable as larger firms have a higher innovation 

capacity due to economies of scale and scope and complementariness of 

departments (Cuijpers et al., 2011). To account for the skewness of the firm size 

distribution, the logarithm of sales in used in the models. I cross-validated the 

sales value with the total number of employees (not included in the model) and 
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found a highly significant correlation at 0.99. I also collected data on R&D 

intensity, measured as R&D expenditures as a percentage of sales. Unfortunately, 

only 68% of firms provided information on R&D intensity. As a result the 

variable could not be included in the final models. However, a cross-validation 

with the data records including R&D intensity confirmed the size and significance 

of the main effects. In another cross-validation with incorporate industry segment 

dummies the results were also confirmed, but due to the high correlation with firm 

size I dropped these variables to reduce variance inflation in subsequent models. 

I also controlled for effects that might influence the innovation portfolio 

constitution and thereby bias the interpretation of innovation performance. Hence, 

I included the absolute portfolio size as the average number of projects in the 

current portfolio of a firm. I also added project development intensity measured as 

the fraction of new product development projects in the portfolio for specific 

customers who partake in the development cost. Both measures affect the degree 

of risk that is associated with the portfolio, in that a large portfolio size and a high 

percentage of project development mitigate risk and, in turn, secure performance 

from innovation (c.f. Teller & Kock, 2013; Voss & Kock, 2013). 

Further, I included three measures that have been identified as important 

drivers of innovation performance in extant innovation management literature (c.f. 

Ernst, 2002). These include innovation culture (Cronbach‘s α = 0.87) measured 

on a 7-point Likert scale by a three item construct and the formalization of the 

new product development process (Cronbach‘s α = 0.94) measured on a 7-point 

Likert scale by five items. A culture supportive of innovation has been found to be 

positively associated with innovation success (Barczak, 1995; Voss, 1985). 

Accordingly, the items for innovation culture were based on Hurley and Hult 

(1998). A formalized NPD as a determinant of innovation performance is of broad 

research interest and has been supported by both positive and inconclusive results 

(c.f. Ernst, 2002). The operationalization is based on based on Kleinschmidt, de 

Brentani & Salomo et al. (2007). Finally, a dummy variable (founder majority) 

was included to control for whether the firm was owned primarily, i.e. with more 

than 50% of its shares, by its founder or by other investors. It has been found that 

firms who are owned primarily by their founder have proportionally more 
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resources available for R&D (Kim, Kim, & Lee, 2008), therefore innovation 

performance is very likely to be affected by this variable. 

Finally, innovation performance can be affected by environmental drivers. 

To account for this effect, I included Jaworski‘s and Kohli‘s (1993) 7-point Likert 

scale measures of market turbulence (Cronbach‘s α = 0.90), environmental 

competitiveness (Cronbach‘s α = 0.77) and technological turbulence (Cronbach‘s 

α = 0.80) which have been applied regularly in prior studies (e.g. Sethi & Iqbal, 

2008; Voss & Kock, 2013). Based on observed factor loadings, minor 

amendments to those constructs were made by dropping some items. 

4.3.5 Analytical Procedures 

I applied linear OLS regression models with listwise deletion to study the 

effect of the factor values of portfolio value, portfolio strategic fit, portfolio 

balance and portfolio scope on innovation program performance. I cross-verified 

the results with models using pairwise deletion and found comparable size and 

direction for all main effects. For all models reported in this work I verified 

whether the preconditions for the regression procedures were fulfilled and tested 

for multicollinearity and heteroscedasticity. All models are linear in their 

parameters and characterized by homoscedasticity as tested by Glesjer‘s method 

where absolute residuals are regressed on the dependent variable (c.f. Backhaus, 

Erichson, & Weiber, 2003; Maddala & Lahiri, 2009). Also, no multicollinearity 

was observed because all variance inflation factors ranked below the cut-off value 

of 10 (c.f. Hair Jr, Black, Babin, & Anderson, 2009). Further, all conditions 

indices ranked below 30 (Backhaus et al., 2003). Finally, the analysis of residuals 

showed that they were generally normally distributed within two standard 

deviations from the mean. In my sample of 99, I identified two cases as high 

impact points which laid far above the cut-off value for leverage points and 

violated the preconditions for the regression models (c.f. Backhaus et al., 2003). 

After thorough analysis of the two data records and cross-validating my models 

with 99 and 97 data records, the two points were excluded from the final models.  



Chapter IV 

________________________________________________________________________ 

________________________________________________________________________  

- 98 - 

 

4.4 Results 

Table 4-2 shows the descriptive statistics and correlations of my sample. 

On average, the sample firms have about 15 projects in their portfolio and a 

project development intensity of 36%. A larger portfolio appears to have a slightly 

positive effect on innovation program performance and is positively associated 

with the balance dimension of the portfolio. Based to the negative significant 

correlation between founder majority and firm size it seems that the smaller firms 

are mostly founder owned. But as no multicollinearity between these two 

variables was observed, both are included in the subsequent models. 

Furthermore, I observe strong positive correlations first, between the four 

dimensions of the innovation portfolio and innovation program performance, 

second, between innovation culture and innovation performance and third, 

between two dimensions of a high qualitative portfolio and culture. These results 

suggest that firms successful at innovation are very likely characterized by both an 

innovative climate among the employees and a professional approach towards 

their portfolio. All these positive relations raise the question whether and to which 

extent the portfolio dimensions and culture mediate or moderate each other or 

whether they both affect innovation performance in parallel. The correlations 

between the four dimensions of IPM inter alia are all minor and insignificant. 

Hence, this again highlights the validity and reliability of the operationalizations 

of portfolio value, portfolio strategic fit, portfolio balance and portfolio scope. 

I tested two models in my regression analyses (c.f. Table 4-3). From model 

1 to 2 the model fit measured as adjusted R
2
 and the ∆ F increased. The first 

model includes only the control variables and shows a strong and positive relation 

between innovation culture and innovation success as well as a minor positive 

effect of portfolio size. Model 2 includes the main effects. Portfolio scope, 

portfolio balance and portfolio strategic fit each have a positive effect on 

innovation performance with increasing impact and significance in their named 

order. Therefore, hypotheses 3 to 4 are clearly supported. 
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Table 4-2: Descriptive Statistics and Correlations 

M SD 1 2 3 4 5 6 7 8 9 10 11 12 13

1 Innovation Program Performance¹ 4,73 1,11

2 Firm Size 18,53 1,68 -0,05

3 Portfolio Size 15,16 32,39 0,25 * 0,16

4 Project Development  Intensity 0,36 0,31 -0,16 -0,17 -0,14

5 Founder Majority 0,62 0,49 0,12 -0,25 * 0,05 -0,08

6 Innovation Culture 4,97 1,24 0,49 *** -0,08 0,15 -0,11 0,08

7 NPD Process Formalization 5,19 1,49 0,08 0,40 *** 0,25 * -0,25 * -0,01 0,03

8 Technological Turbulence 4,73 1,40 0,27 ** 0,25 * 0,08 0,03 0,03 0,12 0,08

9 Environmental Competitiveness 5,56 0,99 -0,20 * 0,34 *** 0,05 0,00 0,01 0,08 0,26 ** 0,03

10 Market Turbulence 3,96 1,22 0,15 -0,12 0,00 0,00 -0,15 0,17 + -0,08 0,13 0,03

11 Portfolio Value 4,99 1,41 0,19 + 0,11 -0,01 0,09 -0,07 0,14 -0,09 0,21 * -0,08 0,08

12 Portfolio Strategic Fit 5,10 1,25 0,31 ** 0,09 0,15 -0,06 0,09 0,21 * 0,28 ** 0,08 -0,03 -0,01 0,04

13 Portfolio Balance 5,39 1,18 0,30 ** -0,03 0,28 ** -0,16 0,02 0,16 0,10 0,04 0,05 0,05 -0,02 0,05

14 Portfolio Scope 3,83 1,39 0,54 *** 0,05 0,00 -0,13 0,17 + 0,40 *** 0,16 0,24 * -0,07 0,09 0,03 0,08 0,02

Pearson Correlations; ¹Dependent variable; + p < .1; * p < .05; ** p < .01; *** p < .001

Means and standard deviations not based on factor values.

Variables
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With an effect size of 0.200 the strategic fit and with an effect size of 

0.212 the balance of projects in a firm‘s innovation portfolio are positively related 

to innovation program performance. With an almost double effect size of 0.375 

the right scope of a firm‘s innovation portfolio also positively related to 

innovation program performance. The positive effect of innovation culture is 

reduced both in effect size and significance while the effect of portfolio size on 

innovation success stays stable.  

 

 

 

 

Variables Modell 1 Modell 2

Control Variables
Firm Size -0,006 -0,003

(,009) (,008)

Portfolio Size 0,011 + 0,010 +

(,006) (,006)

Project Development  Intensity -0,211 -0,124
(,250) (,219)

Founder Majority 0,145 0,041
(,154) (,136)

Innovation Culture 0,431 *** 0,212 *

(,085) (,083)

NPD Process Formalization 0,075 -0,048
(,087) (,081)

Technological Turbulence (,196) * 0,096
(,083) (,075)

Environmental Competitiveness -0,277 ** -0,187 *

(,089) (,079)

Market Turbulence 0,076 0,056
(,089) (,077)

Independent Variables

Portfolio Value 0,105
(,072)

Portfolio Strategic Fit 0,200 *

(,082)

Portfolio Balance 0,212 **

(,076)

Portfolio Scope 0,375 ***

(,082)

R² 0,400 0,570
R² adjusted 0,339 0,504
F 6,526 *** 8,575 ***

∆ R² - 0,033

∆ F - 2,162 +

+ p < .1; * p < .05; ** p < .01; *** p < .001

Standardized factor values with standard errors in parantheses. N = 97.

Table 4-3: Results of Regression Analyses  
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The results show that a high quality portfolio management in terms of 

strategic fit, balance and scope is a very strong driver of innovation performance 

even when accounting for environmental conditions as well as innovation culture 

and NPD process formality. In all models, it can be seen that portfolio size is 

slightly positively associated with innovation performance and that project 

development intensity, although insignificant, seems to be negative. These 

empirics support the reasoning that larger portfolio which allow for more 

diversification positively affect innovation performance and that firms which 

undertake low risk projects as in project development forgo returns. To cross-

validate the observed results I further tested the four main effects for u-shaped 

effects. I found slight significant support for an inverted u-shaped relationship 

between portfolio scope and innovation program performance. The cross-product 

term of portfolio scope showed a negative effect of -0.147 at a 0.1 significance 

level. This means that intermediate levels of portfolio scope are helpful for 

achieving high innovation program performance whereas low and high levels of 

portfolio scope are harmful.  

4.5 Discussion and Implications 

4.5.1 Theoretical Implications 

In the empirical investigation I have used quantitative data to successfully 

operationalize dimensions of a high quality innovation portfolio and to underscore 

their positive effect on innovation program performance. The findings show that 

firms scoring high on these portfolio strategic fit, balance and scope dimensions 

are more successful in innovation. On this basis, a number of insightful 

contributions for both theory and practice are derived. 

First, I argue for an unambiguous understanding of the dimensions of high 

qualitative IPM by building on new conceptual arguments from adjacent 

management research fields as well as on qualitative data from exploratory 

research. This is a contribution critical for IPM research because a common 

perception of what characterizes a high quality portfolio is needed.  

Second, the operationalization of the four portfolio characteristics is 

supported by stable results from reliability analyses and both exploratory and 
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confirmatory factor analysis (c.f. Govindarajan & Kopalle, 2006). Accordingly, 

the constructs represent a valid, reliable and easy basis for fellow researchers to 

undertake further quantitative studies using the dimensions of the innovation 

portfolio. It enables the field to move from the predominantly conceptual and 

qualitative contributions of the last decade to more quantitative research methods 

(c.f. Kavadias & Chao, 2007). With the dimensions clearly operationalized, 

further research should investigate the entire context of antecedents, outcomes and 

interactions with other variables that are of interest in relation with the innovation 

portfolio. In particular, research into the determinants of a high quality portfolio 

can built on a conceptual basis that provides multiple intriguing anchor points to 

what determines portfolio success, e.g. decision-making style (Kester et al., 2011) 

or environmental conditions (Floricel & Ibanescu, 2008).  

Third, my results show strong positive relationships between portfolio 

strategic fit, portfolio balance and portfolio scope with firms‘ success from 

innovation programs. The decision for a mix of new products today is the 

determinant for the firm‘s product and market profile in the future. This means 

that to be successful firms need to forge a link between project selection and 

business strategy (strategic fit), balance different types of projects (balance) and 

allocate scare resources efficiently and effectively according to objective priorities 

(portfolio scope). My findings confirm prior simulation studies (McNally et al., 

2013) as well as conceptual and benchmarking studies (Cooper et al., 2001; Killen 

et al., 2008; Szwejczewski et al., 2006) who suggest that firms with portfolio 

mismanagement lose competitiveness and suffer from deteriorated top and bottom 

lines. Such firms are characterized by a misfit between strategy and project 

selection because strategic fit is not used as a selection criterion, a too high 

fraction of incremental projects with low value and as a consequence too few 

resources for big opportunity projects. Further, they lack focus because projects 

are not killed consequently and the resources are too spread out. Finally, they 

suffer from a project selection process that is based on politics and personal 

preferences of management rather than on hard criteria (Cooper et al., 2001).  

With the empirical evidence that three portfolio characteristics directly and 

positively relate to innovation program performance, a new sense of direction for 



Chapter IV 

________________________________________________________________________ 

________________________________________________________________________  

- 103 - 

 

research into IPM tools is provided. This research stream has repeatedly been 

criticized for its lack of practical relevance (Cooper et al., 1999; Souder, 1973). 

However, the results of this paper provide a structured context to investigate the 

impact of specific tools for IPM. I encourage research on the relationship between 

specific IPM tools and the respective portfolio dimensions in order to analyze the 

tools‘ effectiveness and efficiency in achieving high qualitative portfolios. 

The results also show that the dimensions differ by their respective impact 

on innovation success. Portfolio scope shows by far the strongest impact on 

innovation performance, i.e. more than double the impact of the portfolio strategic 

fit and balance dimensions. This suggests that the resource allocation aspect is the 

foremost driver of innovation portfolio quality (c.f. Repenning, 2001). This 

finding is line with the exploratory interviews where interview partners repeatedly 

stressed that the management of scarce resources is the greatest challenge when 

managing a portfolio of multiple projects. However, the slight significant support 

for an inverted u-shaped relationship between portfolio scope and innovation 

program performance suggests the portfolio scope dimensions to be managed with 

care. Too high or too low levels of portfolio scope show an adverse effect of 

innovation program performance. Furthermore, in contrast to conceptual prior 

research but in line with McNally et al.‘s (2013) simulation exercise, the value 

dimension of the portfolio did not show a significant effect on innovation program 

performance in the multivariate regression. As a significant bivariate correlation 

with innovation program performance is observable, the value dimension appears 

to be moderated by the other characteristics of the high quality innovation 

portfolio. Further research needs to investigate these observations in further detail. 

With the relative importance of the dimensions differing, it may be 

interesting, in line with the contingency point of view, to investigate whether 

different prioritizations of dimensions are more suitable for certain types of firms 

(c.f. Cooper et al., 2002). When regarding this field of inquiry researchers should 

also consider that characteristics of a high qualitative portfolio stand in potential 

conflict with one another. For instance, a strong focus on the portfolio scope 

dimension may forbid funding of resource-intensive, risky projects which are very 

attractive with regard to their strategic fit. Contrarily, a portfolio with an excessive 
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focus on strategic fit may conflict with the aim of balance by targeting markets or 

technologies outside the current strategic focus areas. Against the background of 

these open questions, I strongly advocate quantitative studies investigating the fit 

between prioritization of portfolio dimensions and firm configurations or firm 

strategies. 

Furthermore, the empirical results of this study provide some evidence on 

the relationship of the portfolio dimensions with other variables that impact 

innovation success. For instance, innovation culture and formalization of the NPD 

process were part of the quantitative analyses. The effect of the control for 

innovation culture on innovation program success appeared to be mediated by the 

variables that captured the innovation portfolio characteristics. Further, it is 

counterintuitive to see that NPD process formality is insignificant in all models as 

it is a accepted and empirically underscored antecedent of innovation success 

(Ernst, 2002). One possible explanation is that the effects of culture and the 

innovation portfolio characteristics override NPD process formality in its impact 

on innovation program performance and the latter has been overestimated in prior 

research.  

To shed further light on these relationships, research on mediator and 

moderator effects involving the innovation portfolio variables is imperative. In 

particular, I am interested in the relationship of the NPD process and the 

innovation portfolio as well as innovation culture. These three appear to be the 

key drivers for innovation. Thus, their joint impact on innovation success is of 

substantial interest for both theory and practice. The nature of their interactions 

needs to be empirically investigated, especially with regard to the following 

questions: Are firms able to compensate poor quality in their portfolio with a high 

innovation culture or NPD process or vice versa? Does high quality on one 

construct positively relate to the other two respectively? Is the relevance of the 

three constructs contingent on firm size or environmental conditions? A research 

design applying a multi-level methodology is particularly suitable for these 

research questions (c.f. Gupta et al., 2007; Klein, Dansereau, & Hall, 1994). 
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4.5.2 Managerial Implications 

Finally, for practice, this study goes beyond prior benchmarking studies in 

that it quantitatively proves a robust relationship between a high quality 

innovation portfolio and firm performance from the innovation program. The 

results show that a pure focus on the value dimension of the innovation portfolio, 

i.e. its financial optimization, is not positively associated with innovation program 

performance. Rather, managers should focus firstly, on the scope of their 

innovation portfolio and secondly, on its strategic fit and balance. It is no longer a 

question which dimensions an innovation portfolio has to fulfill in order to 

positively affect innovation program performance, how resource allocation 

problems are best addressed and whether strategic planning is just wishful 

thinking. This research provides a clear message to practitioners that firms need 

an IPM with specific objectives to capitalize on their innovations and turn them 

into firm success. Only with unambiguous aims, firms can avoid political 

decision-making during resource allocation to NPD projects and tackle the 

funding of ―pet projects‖. Further, clear aims for IPM are needed to achieve buy-

in at all organizational levels and collect the necessary data for objective decisions 

about the portfolio (e.g.Baker, 1974; De Maio et al., 1994; Kester et al., 2011). 

4.5.3 Limitations 

These strong results also have to be regarded under some limitations. As 

noted, the results are specific to the German electronics industry wherefore the 

generalization of the results is somewhat restrained. I encourage fellow 

researchers to expand the model into other industries and geographies in order to 

cross-validate the findings and refine them with insights from other contexts. 

Also, I cannot with certainty exclude the possibility that other dimensions of a 

high quality portfolio are of substantial interest and impact innovation success. 

According to the current state of IPM research and the insights from the 

interviews preceding my questionnaire study, I incorporated the dimensions of the 

innovation portfolio to my best knowledge. Finally, in line with strategy and 

finance scholars‘ cautiousness regarding the diversification-firm performance 

relation (c.f. Campa & Kedia, 2002; Miller, 2004; Miller, 2006; Villalonga, 2004), 

I point out that a high quality innovation portfolio may cause innovation program 
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performance but also vice versa. Firms successful in innovation dispose over the 

necessary tangible and intangible resources to form a high quality portfolio, but 

their prior innovation program success must not have resulted from such a 

portfolio. To address these concerns for reverse causality, research contributions 

focusing on the time lagged effect of a high quality innovation portfolio are 

welcomed, for example by the application of longitudinal methodologies. 

4.6 Conclusion 

With this work I addressed on the one hand, the question which 

dimensions characterize a high quality innovation portfolio and how it can be 

operationalized. On the other, I answered how such an innovation portfolio affects 

firms‘ performance from the innovation program. The results from my empirical 

survey of multiple informants in 97 German electronics firms have shown that 

organizations with a high quality innovation portfolio benefit from increased 

innovation program performance. Such a portfolio contains projects which are 

clearly aligned with corporate strategic objectives. Further, it balances distinct 

project types and includes the right number of projects to avoid the stretching of 

resources. The results also show that the relative impact of the dimensions on 

program performance differs and that the portfolio dimensions seem to relate to 

our determinants of innovation success. For the future, I hence encourage research 

on IPM to further investigate the dimensions of the innovation portfolio. From my 

point of view very promising fields of enquiry include: the antecedents to the 

portfolio, the relations between the portfolio dimensions and IPM tools, the 

relative importance of the dimensions under contingency influences internal and 

external to the firms, and finally, interactions of the portfolio with other 

determinants of innovation success and the portfolio‘s multi-level relation with 

the NPD process. 
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4.8 Appendix: Scale Items 

Innovation Portfolio 

Portfolio Value (α = 0.93) 

Overall our portfolio comprises only projects 

x1:  that are evaluated as highly profitable. 

x2: that are expected to yield the highest returns. 

x3: that promise high economic success. 

Portfolio Strategic Fit (α = 0.85) 

Overall our portfolio comprises only projects 

x4:  that are clearly geared to the strategy aims of the firm. 

x5: that correspond to the target plan of our firm. 

x6: that are supposed to embody the communicated strategy of our firm. 

x7: that are exactly in line with the vision of our firm. 

Portfolio Balance (α = 0.91) 

Overall our firm disposes over an innovation portfolio 

x8: that comprises both short and long term projects. 

x9: that is constituted by projects with small and large investment amounts. 

x10: that targets different markets. 

x11: that relies on different technologies. 

x12: that comprises projects both for existing and new markets. 

Portfolio Scope (α = 0.91) 

Overall our firm disposes over an innovation portfolio 

x13: where all innovation projects can be conducted as planned. 

x14: that contains exactly the right number of innovation projects. 

x15: where each innovation project is given the needed attention. 

x16: that does not contain too few or too many projects. 

x17: where all projects can be completed on time. 
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Dependent Variable 

Innovation Program Performance (α = 0.91) 

x18:  The overall performance of our innovation program has met our 

 objectives. 

x19:  From an overall profitability standpoint, our innovation program has been 

very successful. 

x20: Compared to major competitors, our overall innovation program is far 

more successful. 

x21:  Compared to major competitors, our overall innovation program is far 

more profitable. 

x22.  Our innovation program has a strong positive impact on our sales 

 revenues. 

x23:  Our innovation program has a strong positive impact on our profits. 

Control Variables 

New Product Development Process Formalization (α = 0.94) 

x24:  In our company exists a clearly defined new product development process, 

i.e. a defined sequence of phases and milestones that accompanies our 

products from idea to market. 

x25:  This process exactly defines for all phases which activities have to be 

 done. 

x26: This process includes clearly defined criteria which serve as the basis for 

decisions about continuation/ cancellation of the respective project. 

x27:  All persons involved in the development of new products know exactly 

about their tasks. 

x28:  All interfaces between employees involved in development are exactly 

defined. 

Innovation Culture (α = 0.87) 

x29:  We also consider methods of problem solving about which we do not 

know whether they will be successful. 

x30:  Employees are sanctioned for ideas that do not work (reverse coded). 

x31:  Employees constantly actively exchange information which often results in 

 joint ideas. 
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Market Turbulence (α = 0.90) 

x32:  In our kind of business, customers' product preferences change quite a bit 

over time. 

x33:  Our customers tend to look for new product all the time. 

x34:  We are witnessing demand for our products and services from customers 

who never bought them before. 

x35:  New customers tend to have product-related needs that are different from 

those of our existing customers. 

Competitive Intensity (α = 0.77) 

x36:  Competition in our industry is cutthroat. 

x37:  Anything that one competitor can offer, others can match readily. 

x38:  Price competition is a hallmark of our industry. 

x39:  One hears of a new competitive move almost every day. 

x40:  Our competitors are relatively weak (reverse coded). 

Technological Turbulence (α = 0.80) 

x41:  The technology in our industry is changing rapidly. 

x42:  Technological changes provide big opportunities in our  industry. 

x42:  A large number of new product ideas have been made possible through 

technological  breakthroughs in our industry. 

x43:  Our market framework is strongly determined by technology. 
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5 A Multi-Level Perspective on New Product Success – The 

Role of Innovation Portfolio Management 

Abstract 

In innovation management research, the determinants of new product 

development project success have long been one of the core research interests. 

Still, to my best knowledge, I herewith present one of the first studies that 

approach project success from a multi-level perspective. I hypothesize that project 

success is determined by both the phases of a formalized new product 

development (NPD) process at project level and a formalized innovation portfolio 

management (IPM) at portfolio level. I empirically test my reasoning applying 

hierarchical linear modeling techniques to quantitative multi-informant survey 

data of 129 projects nested in 69 portfolios of firms from the German electronics 

industry. The results support the combined explanatory power of project level and 

portfolio level antecedents on project success. With both positive and negative 

relations of the IPM process on different dimensions of project success, I provide 

an important basis for further investigation of the complex relationship between 

the new product development process and innovation portfolio management. I 

derive a number of important contributions and suggest the further reconciliation 

of these two distinct fields of research. 

  



Chapter V 

________________________________________________________________________ 

________________________________________________________________________  

- 119 - 

 

5.1 Introduction 

Research on the determinants of new product development (NPD) project 

success has a long and insightful track record in innovation management (c.f. 

Ernst, 2002; Montoya-Weiss & Calantone, 1994). For explaining the success or 

failure of a single project, the formalization of the NPD process takes on a central 

role (Cooper, 1990; Cooper & Kleinschmidt, 1991). An NPD process focuses the 

development of a project by a standardized series of stages. That means 

investment is only increased if predefined goals at gates are achieved (Tatikonda 

& Rosenthal, 2000; van Oorschot, Sengupta, Akkermans, & van Wassenhove, 

2010). As a result, the existence of such a formalized process positively affects 

project performance and shortens development time (Cooper & Kleinschmidt, 

1986; Griffin, 1997b; Salomo, Weise, & Gemünden, 2007; Schmidt et al., 2009; 

Sethi & Iqbal, 2008; Zirger & Maidique, 1990).  

A formalized NPD process is common in most firms (c.f. Lenfle & Loch, 

2010). Still, empirical evidence shows that as much as one third of new product 

development projects are terminated (Corbett et al., 2007) and only a minority of 

projects actually adhere to their originally planned schedule (Griffin, 1997a).  

Accordingly, a pure project level perspective falls short of explaining the 

structural antecedents of innovation success (c.f. Talke et al., 2010). Each NPD 

project has to be regarded in the higher-level context of the entire portfolio of 

innovation projects (c.f. Chao & Kavadias, 2008) and, thus, is also influenced by 

the systematization of a firm‘s innovation portfolio management (IPM). The 

management of the single project and the portfolio rely on two directly related 

decisions: which opportunities to pursue and how to share resources across them 

(Krishnan & Ulrich, 2001).  

Nevertheless, innovation scholars have treated NPD and IPM as separate 

fields of decision-making and also as distinct fields of research. As a result from 

this, research on their interrelationship is scarce (exceptions are Cooper et al., 

2002; Lerch & Spieth, 2013; Martinsuo & Lehtonen, 2007; Teller, Unger, Kock, 

& Gemünden, 2012). To current knowledge, there is no quantitative investigation 
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of the multi-level interrelation of NPD and IPM and their joint impact on project 

performance. 

With this study I extend the focus from the NPD process as a single-level 

antecedent to the IPM process as a higher-level antecedent to project success. 

When regarding the single project in the context of its portfolio, a multi-level 

perspective on project success is achieved (c.f. Gupta et al., 2007). By considering 

the antecedents to project success on multiple levels, I react to recent calls for 

multi-level theorizing and empirics in innovation research  (Gilad et al., 2005; 

Klein & Kozlowski, 2000; Klein et al., 1999; Morgeson & Hofmann, 1999) and 

follow the recommendation to incorporate performance by both micro and macro 

factors (Hitt et al., 2007). Further, a multi-level perspective leads to a richer 

understanding of innovation (Klein et al., 1994), and allows to benefit from 

synthesis and synergies across research questions (Klein et al., 1999).  

Prior to the quantitative study, I conducted a series of semi-structured 

interviews (c.f. Chapter III). These helped, on the one hand, to gain a better 

understanding of the relationship between project and portfolio level processes. 

On the other, they served as the basis to develop measurable constructs and my 

hypotheses (c.f. Eisenhardt, 1989). On this basis, I set up the multi-level research 

design which tests hypotheses relating the success of 129 innovation projects to 

the management of the innovation portfolios of 69 firms of the German 

electronics industry. 

The contributions both for NPD and portfolio management research are 

various: I successfully operationalize the formalization of IPM which opens up 

opportunities for further empirical research in the IPM field. Further, I find 

significant relationships between the higher level portfolio process and different 

dimensions of project success as well as between the NPD-IPM interaction and 

project success. NPD and IPM complement and compensate for each other with 

regard to different dimensions of project success. With these findings two fields 

are brought together more closely which have mostly researched separately so far. 

Moreover, the value of multi-level approaches for innovation research in general 

becomes apparent and finally, the complexity of the determinants of project 
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success is highlighted. Finally, with specific attention also to practice, I discuss 

the implications for the coordination and integration of NPD and IPM.  

5.2 Theory and Hypotheses 

5.2.1 The Role of the NPD Process 

A formalized NPD process divided into gates and stages is supposed to be 

positively associated with innovation success (Cooper & Kleinschmidt, 1986; 

Griffin, 1997b; Sethi & Iqbal, 2008). Consistently applied to all projects a 

systematic NPD process demonstrates that project progress is dependent on the 

achievement of predefined targets at gates. The review points in the NPD process 

fulfill three functions: they demand deliverables, check criteria and allocate 

resources (Cooper & Kleinschmidt, 1991). Review points are a way to allow top 

managers to control the project without giving them the leeway to excessively 

intervene in the project (Tatikonda & Rosenthal, 2000). Specific targets and 

decisions based on gates assure objectivity and certainty (Cooper et al., 2001; 

Cooper et al., 1998). Accordingly, by consistent application the NPD process 

becomes an important basis for cross-functional communication and collaboration 

on a project and becomes part of the organizational routines (Benner & Tushman, 

2003; Engwall, Kling, & Werr, 2005). 

The qualitative interviews show that the manifestation of the NPD process 

varies across firms. Although firms apply a different number of stages and gates, 

in a generic sense the NPD process can be separated into five (Cooper, 1990; 

Cooper & Kleinschmidt, 1991; Song & Parry, 1997) or three grand phases: 

concept phase, development phase and market phase. Each phase has a specific 

role for ensuring project success: 

In the concept phase the product concept is detailed and judged with 

regard to feasibility, its customer value as well as prospective market and 

economic potential. Further, the resource requirements for development and 

commercialization are estimated and documented. A systematic conduct of the 

concept phase assures firstly, that the project is conducted efficiently due to 

detailed planning and resource estimation, secondly, that it has commercial 
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prospects and thirdly, that the learnings made throughout its development are 

documented versus the original concept. 

Subsequently, in the development phase the product is developed and 

tested against its previously specified requirements. Eventually, the requirements 

are refined and techniques for production and commercialization are designed. A 

proficient development phase assures efficiency by the specification of resource 

requirements for production and scaling and by detailed estimation of the 

remaining NPD process duration. Additionally, by extensive testing and feature 

refinement and its systematic documentation the technical learning associated 

with project success is assured. 

Finally, the market phase focuses on the project‘s conversion into a 

product and its commercialization. It includes the setup of the market entry 

strategy, test-marketing campaigns and customer service with the analysis of 

customer feedback. While clear responsibilities and an exact planning of market 

entry assure efficiency, a detailed analysis of the experiences of the first 

customers assure that the insights generated by the new product are not lost. 

Hence, I propose: 

Hypothesis 1a: A systematic product concept phase is positively related to 

project success. 

Hypothesis 1b: A systematic product development phase is positively 

related to project success. 

Hypothesis 1c: A systematic product market phase is positively related to 

project success. 

5.2.2 The Role of the IPM Process 

Beyond the single project NPD process, a structured portfolio management 

has been proposed to play a significant role for project success (e.g. Blau, Pekny, 

Varma, & Bunch, 2004; Cooper, Edgett, & Kleinschmidt, 2004; Lerch & Spieth, 

2012, 2013). Lending further support to this school of thought, the interviews 

showed that even firms with a well-enforced NPD process suffer from project 
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failures. Typically, in these firms it is unclear how projects overall are selected, 

prioritized and cancelled. Conversely, a formalized IPM process appears to be 

positively related to smooth project transition and in turn project success. This is 

in line with multi-level theory which suggests that all projects embedded in the 

same higher-level portfolio are affected by the existence of IPM in the same 

manner (c.f. Klein et al., 1994). 

This reasoning is rooted in the fact that the NPD and IPM processes regard 

different aspects of the project in development. On the one hand, the project-level 

NPD process monitors factors such as timing, quality and cost and checks project 

performance at gating points according to the concept, development and market 

stages. It takes an in-depth view on the single project. On the other, the IPM 

process relates the single project at a higher level to the entire portfolio of 

mutually interrelated projects and assigns a strategic priority as well as resources 

relative to other projects to it. NPD has an absolute perspective on the project and 

benchmarks it against its own plan within each phase, whereas IPM evaluates it in 

relative terms and benchmarks it against its peer group of fellow portfolio 

projects. While the NPD ensures the project‘s alignment with the market at kick-

off, the IPM process constantly assesses the fit of the entirety of projects with 

corporate growth strategy and changing market conditions. IPM enriches the 

single project‘s development perspectives by pointing out opportunities that arise 

due to other projects outside of the planned NPD transition. It appears that 

systematized IPM influences success of single projects in a portfolio via a four 

main factors which are discussed in following: 

First, the interviews showed that the foremost drivers for a portfolio level 

process are constant portfolio overload and resource conflicts between projects. 

Without a portfolio-level resource allocation function, project managers bypass 

other projects and act on their own authority to secure the crucial resources for 

their project. They use their personal relationships to the CEO or manipulate 

project data (Kester, 2010); in such organizations my interview partners pointed 

out ―unwritten laws‖ for resource allocation. Each project manager tries to protect 

the resources he has acquired from other projects as good as possible (Engwall & 

Jerbrant, 2003). This ultimately harms quick and successful forthcoming of the 
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project because energy is wasted into resource hoarding (Anderson & Joglekar, 

2005). In the interviewed firms, the most successful projects often distinguished 

themselves by their lobbying for resources. In contrast, with systematic IPM all 

resources are planned simultaneously for all projects. Ideally, this also includes 

slack to deal with unplanned resource requirements (De Maio et al., 1994; 

Repenning, 2001), so that one project is not affected negatively if unplanned 

resources are drawn to another project.  

Second, the portfolio perspective regards interrelations with other projects. 

My interviews showed that such inter-project coordination is a challenge for firms 

lacking a formalized IPM process. Ideally, IPM should minimize conflicts with 

other projects and instead leverage strategic and technical interdependencies 

between them (Hall & Nauda, 1990; Salomo et al., 2008). Accordingly, a project 

that is set in a systematized IPM setting will not be stalled by conflicts with other 

projects. Rather, the project can benefit from interdependencies with other 

projects which can be a source of competitive advantage (Chien, 2002; Verma, 

Mishra, & Sinha, 2011; Verma & Sinha, 2002). 

Third, the IPM process regards all projects jointly, compares them to one 

another and assigns a relative ranking and resources to them (Cooper et al., 1999). 

This means that projects are forced to justify themselves towards other projects. In 

order to receive resources and support, they have to convince their project sponsor 

and team but the portfolio committee. Most interviewees pointed out that it is a 

challenge to apply the same standards to each project. However, a portfolio level 

comparison of projects increases each project‘s success because the performance 

of a project is not only measured against its own targets but benchmarked against 

the entire portfolio. Consequently, the projects with the best success prospects are 

selected. 

As a fourth and last function, the higher-level IPM process forces 

managers to reach consensus on strategic R&D objectives that go beyond the 

single project (Mikkola, 2001; Perks, 2007). IPM provides a direction to the 

organization that exceeds the perspective of the single project team. With IPM, 

everyone is aware of the portfolio aims and of the fact that the single projects‘ 

task has to support the achievement of organizational strategic aims (Cooper et al., 
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1999; Danila, 1989; Loch & Pich, 2001; Meskendahl, 2010). At interview firms 

with a formalized IPM process projects are mirrored both against regularly up-

dated market data and against clearly defined annual strategic objectives. Because 

the higher-level objectives serve as a reference for each single project, its success 

prospects are increased if it is in line with them. Only projects that are aligned 

with firm objectives will continuously receive support from the organization and 

not be hindered by irrational decisions. Conversely, projects that are not aligned 

with the objectives and underperform will be stopped (Patzelt, Lechner, & 

Klaukien, 2011). A formalized IPM process avoids pressure from interest groups 

(Chien, 2002) and emotional, gut-feel based or political decision-making 

(Christiansen & Varnes, 2008; Christiansen & Varnes, 2007). These factors are a 

severe problem at interviewed firms lacking a formalized IPM process. IPM, in 

contrast, assures cancellation regardless whether the project manager has 

enamored with the project (Cooper et al., 1998), only interprets information in a 

way favorable to himself (Schmidt & Calantone, 2002) or does not mind sunk 

costs (Dilts & Pence, 2006). Against the background of the different functions of 

IPM for the single project, I posit: 

Hypothesis 2: A systematic innovation portfolio management is positively 

related to project success. 

5.2.3 Multi-Level Interaction of NPD and IPM Process 

Beyond the respectively single positive relations of NPD and IPM with 

project success, the interviews suggest a causal relation between the two of them. 

From the perspective of the NPD process, the existence of a formalized IPM 

process may have a positive moderation effect on the relationship of NPD and 

project success. IPM increases information sharing and cooperation within the 

organization (Anderson & Joglekar, 2005; Brown & Eisenhardt, 1997; Cuijpers et 

al., 2011; Hall & Nauda, 1990). As a result, in the concept phase projects can 

benefit from the insights generated in other projects of the portfolio and 

incorporate them in their NPD processes. In the development phase, through IPM 

projects can benefit from a higher degree of sharing of technology across projects 

and from the speed of technology leveraging (Nobeoka & Cusumano, 1997). In 
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the market phase, interrelations with other projects can allow the joint usage of 

sales channels and marketing bundles.  

A formalized IPM process also enforces discipline within the NPD 

process. Some interviewees explained that when project managers realize that 

their competition versus the rest of the portfolio becomes transparent, they try to 

build trust with the IPM committee by higher reliability and stricter adherence to 

deadlines. Being mirrored against the rest of the portfolio, the project team is 

incentivized to present a compelling product concept and market evaluation as 

well as a concept of clear responsibilities to enable quality and performance of the 

project. 

Further, under the existence of formalized IPM, resource planning 

improves and provides more slack for the single NPD processes (Yang & Sum, 

1993). With more resources, more stable teams and a portfolio planning mentality 

that allows to increase resources in projects if unplanned circumstances require it 

(McDonough III & Spital, 2003), the NPD process has more leeway and in turn its 

positive effect on project success is amplified through IPM. 

The interviews also showed that in organizations with a strictly enforced 

IPM process, IPM may become the dominant driver of innovation management 

(―reviews dominate‖ acc. to Cooper et al., 2002). In contrast, in firms with a focus 

on only NPD, gate decisions may even isolate a project from the rest of the 

portfolio (Cooper et al., 1998). As a result, the NPD process benefits from the 

direction provided by IPM and can progress quicker and with a clear direction and 

less uncertainty for the development team (Gupta, Raj, & Wilemon, 1986). This is 

especially beneficial if changes of strategy or market conditions occur during the 

running NPD process. IPM realizes that a project might have drifted in or out of 

strategy since its kick-off. As a result, the NPD process can be updated 

accordingly and thereby more positively influence successful market introduction. 

Finally, one of the most important functions of the IPM process for the 

NPD-project success relationship is the increased visibility of projects‘ relative 

performance. Projects that perform well in their respective concept, development 

and market phases receive systematic, not just informal support from higher levels 
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and are assigned a higher priority. Structured IPM ensures that well-performing 

projects do receive their resources and that schedules are not slipped. Conversely, 

IPM also magnifies the impact of badly conducted NPD phases on project success 

because projects that underperform in comparison to their portfolio peers are 

probably ranked down and supported less. 

However, a positive interaction can also be explained from the perspective 

of the IPM process. A formalized NPD process may positively influence the 

relation between a formalized IPM and project success by enriching the portfolio 

with the insights from the phases of each single project in a structured manner 

(c.f. Teller et al., 2012). Without NPD, senior managers only revise projects when 

they find that the amount of additional information reaches a certain threshold 

(Lint & Pennings, 1998) where the erosion of the portfolio is no longer tolerable 

(Mohr et al., 2008). But a single project may develop in an unforeseen fashion due 

to reasons that are not visible outside the project team. In such a case the IPM 

committee might be prone to take a premature decision by cancelling the project if 

no formalized NPD process was existent. The formalized NPD process is closer to 

the dynamics of a single project and makes project progress visible at each gate 

(c.f. ―gates dominate‖ acc. to Cooper et al., 2002). It was also emphasized by 

some interviewees, that one has to know the project ―in depth‖ in order to be able 

to leverage interdependencies to other projects.  

Finally, a strictly formalized NPD process may strengthen the link 

between IPM and project performance by the quality of information provided to 

IPM decision-makers. IPM requires all involved in innovation management to 

collaborate in order to agree on assumptions and data collection standards (De 

Maio et al., 1994; Kester et al., 2011). If the phases of NPD process are highly 

formalized, data requirements are clear and standardized across all projects. This 

assures reliability of data and organizational buy-in from the project-level. Both in 

turn amplify the positive effect of IPM on project performance. 

In conclusion, a positive interaction between formalized NPD phases and 

formalized IPM is justifiable from both perspectives. I therefore suggest that the 

effect on the two different levels complement and reinforce each other‘s effect as 

a multi-level interaction (c.f. Rothaermel & Hess, 2007). The NPD process is 
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focused on the inside process view and is complemented by the outside market 

and strategy perspective of IPM. The former assures the delivery of results on 

target to the higher level, while the latter provides the sufficient budget to the 

lower level to achieve the strategic objectives (c.f. Winkofsky, Baker, & Sweeney, 

1981). Thus, I state: 

Hypothesis 2a: The interaction of a systematic product concept phase and 

a systematic innovation portfolio management has a positive impact on project 

success. 

Hypothesis 2b: The interaction of a systematic product development phase 

and a systematic innovation portfolio management has a positive impact on 

project success. 

Hypothesis 2c: The interaction of a systematic product market phase and a 

systematic innovation portfolio management has a positive impact on project 

success. 

5.3 Methods 

5.3.1 Sample and Data Analysis 

Due to the lack of understanding of the NPD-IPM relationship as well as 

of the effect of formalized IPM on project success, a preparatory interview study 

to get a better picture of these processes was undertaken. I interviewed 17 

managers of German manufacturing firms. The interviews were conducted in 

German and semi-structured. They also served as the basis to develop the 

constructs (c.f. Eisenhardt, 1989). 

Subsequently, I chose the German electronics industry (NACE codes 26 

and 27) as the suitable setting to test the hypothesized relationships. The industry 

choice is rooted in the following facts: first, the industry is fairly homogenous 

with regard to frequency of new product market introductions and the pressure to 

innovate. Second, medium product life cycles and constant R&D spending allow 

for a good study of the innovation portfolio in relation to performance, in contrast 

to the pharmaceutical industry with very long or the consumer goods industry 
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with very short life cycles. Third, with an average portfolio size that is too big to 

be overseen at the blink of the human eye and but not so big to only be analyzed 

with highly sophisticated software, IPM is a crucial topic. 

 Two different questionnaires were designed, one concerning the portfolio-

level and one concerning the single project level. I conducted pretests to assure 

the understandability and validity of the questionnaires which were formulated in 

German. Next, the largest 500 German electronics firms based on NACE codes 26 

and 27 from the Hoppenstedt database were contacted. Data collection lasted for 

nine months; a Wilcoxon Signed-Rank test for early versus late responder bias 

showed no significance. The firms of the sample realize a sales turnover of EUR 

1.2b on average and maintain an innovation portfolio with 12 projects on average. 

Tests for a non-response bias proved insignificant as well as correlations of 

missing values with firm size. 

I followed Meskendahl‘s (2010) recommendation to study the multi-level 

relationship between portfolio and project levels with multiple informants in firms 

with multiple projects. To address common source bias (Lindell & Whitney, 

2001; Podsakoff et al., 2003) I solicited the answers concerning the innovation 

portfolio and the project processes from distinct respondents. Further, I followed 

the recommendations from Klein et al. (1994) and achieved congruence in levels 

of theory (distinguishing between portfolio and project level), in levels of 

measurement (different informants and constructs in line with levels of theory) 

and in level of statistical analysis (application of hierarchical linear modeling). 

Accordingly, I convinced 69 firms (response rate: 13.8%) with a total of with 129 

projects to participate, each firm with multiple respondents, i.e. at least 1 

respondent for each level. In view of the complexity of the research design, this 

response rate can be considered quite high. In total, the study includes 198 

participants.  

The management of the innovation portfolio cannot be unambiguously 

attributed to a specific function and hierarchical level (Kavadias & Chao, 2007). 

Due to this reason, all firms were contacted via telephone prior to the 

questionnaire mail-out to identify the most knowledgeable key informant 

concerning IPM. Accordingly, the study participants at the portfolio-level include 
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R&D, marketing and innovation managers, product portfolio managers as well as 

members of executive boards. On average the respondents know their firm very 

well with an experience of 12.0 years in the current firm and about 6.1 years 

tenure on the current position. The respondents of the portfolio-level 

questionnaire were asked to indicate a number of recent innovation projects as 

well as the contact data of the particular responsible project managers. 

Subsequently, the project managers were contacted and asked to fill out the 

project-level questionnaire. On average, 1.9 responses on the project level per 

portfolio, with a maximum of 5 projects per portfolio were received. 

5.3.2 Dependent Variables  

To cross-validate the hypotheses across more than one dimension of 

project success, two distinct constructs to capture project success are used.  The 

first measure of project success captures project efficiency. It builds on Högl‘s and 

Gemünden‘s (2001) measure of project efficiency and is highly reliable 

(Cronbach‘s α = 0.93). All items were rated on 7-point Likert scales with anchor 

points ―I strongly disagree‖ (=1) and ―I strongly agree‖ (=7). Please refer to the 

appendix in Chapter 5.8 for the complete list items of all latent constructs. The 

construct asks for on the cost- and time-efficient progression of the development 

project (items 1, 2 and 3) as well as it‘s achievement of schedule (item 4) and 

budget (item 5). This measure was chosen due to its focus on aspects that are 

affected by the manner of resource allocation and timing of projects. The second 

construct measures project learning (Cronbach‘s α = 0.88). As I could not rely on 

existing scales for this construct, the measurement scales were developed 

specifically for this study. Based on extant literature on organizational learning, it 

regards the insights that were gained in the course of the project (item 6), the ideas 

that were generated (item 7), asks whether the results are helpful for further work 

(item 8) and whether future work will benefit from the project (item 9). I 

operationalized the learning aspect of project success because the NPD and IPM 

processes are supposed to powerfully allow the sharing of insights between 

projects and the leveraging of technical competencies.  

The intention was to capture two very different aspects of project success. 

To verify the distinctiveness of the measures I followed the recommendations of 
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Bagozzi, Youjae and Phillips (1991) for developing scales and conducted analyses 

for convergent validity, discriminant validity, and reliability (Govindarajan & 

Kopalle, 2006)). I used exploratory factor analysis with varimax rotation and 

Kaiser normalization which yielded a two factor solution with clean loadings on 

the two dimensions of project success (Hair Jr et al., 2009). 

 

Further, confirmatory factor analyses under the maximum likelihood 

method show strong support for the two scales (c.f. Table 5-1). All items have 

high factor loadings with ranges between 0.70 and 0.90. With average variance 

extracted of 0.74 and 0.65 which are clearly above the common variance of nearly 

zero, the Fornell-Larcker (1981) criterion for discriminant validity is 

unmistakably fulfilled. Also, the dependent variables are clearly distinct from the 

independent variables of concept phase, market phase and development phase. 

Subsequently, I conducted reliability and exploratory factor analyses once more, 

to confirm unidimensionality of the constructs by the Kaiser criterion.  

5.3.3 Independent Variables 

I measured the new product development process by the three generic 

phases of concept phase, market phase and development phase. I hereby followed 

a strong line of research in innovation literature based on Cooper‘s (1990) Stage 

Gate process as well as the narratives from the interviewees in my preparatory 

study. The operationalization is inspired by the five stage concept of the NPD 

Table 5-1: Results of Confirmatory Factor Analysis 

Constructs Items

A. B.

A. Project Learning Item 1 0,70 0,65

Item 2 0,81

Item 3 0,88

Item 4 0,84

B. Project Efficiency Item 5 0,82 0,74 0,00

Item 6 0,88

Item 7 0,90

Item 8 0,86

Item 9 0,84

Method of estimation: weighted least squares.

¹ Calculated based on CFA factor estimates.

Factor 

Loading

Average 

Variance 

Extracted

Common Variance¹
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process by (Song & Parry, 1997) but simplified to three stages. First, the concept 

phase construct (Cronbach‘s α = 0.91) assesses whether a written project concept 

existed (item 10) and whether a detailed analysis of the prospective business 

potential (item 11) and a market study (item 12) took place. Furthermore, it 

includes questions concerning a feasibility study about the crucial product features 

(item 13) and about the evaluation of the project risks (item 14). Second, the 

development phase (Cronbach‘s α = 0.93) requires a meticulous conduction of all 

development tasks (item 15), including demanding product tests (item 16), 

justification of the product under high requirements (item 17), precise conduction 

of development activities (item 18) as well as careful revision of the final product 

specifications (item 19). Third, during the market phase (Cronbach‘s α = 0.93) the 

market entry strategy should be carefully devised (item 20) and the activities and 

responsibilities for market entry have to be clearly assigned (item 21). Also, the 

market entry has to be accompanied by attentive customer service (item 22) and 

customer feedback needs to be analyzed in detail (item 23). 

Unlike for the measures of the NPD process phases, I could not rely on 

prior measures to operationalize the formalization of the IPM process. Instead I 

relied on the insights provided by interviewees as well as on conceptual IPM 

literature based on Cooper et al. (1999) to derive a five-item construct of IPM 

Process Formalization (Cronbach‘s α = 0.96). Formalization here refers to the 

degree to which prespecified rules and procedures govern the development 

process (Tatikonda & Montoya-Weiss, 2001). Its first item captures to what extent 

a clearly defined IPM, i.e. a process where are all projects are regarded jointly, 

exists. Further, the second item addresses whether all tasks in portfolio 

management follow a systematic process and the third item evaluates whether all 

steps necessary for project selection are clearly defined. Finally, all persons 

involved should know exactly about their tasks in IPM (item 27) and the 

interfaces between them have to be exactly defined (item 28). 

5.3.4 Controls 

The analytical models include six controls, three on either level. On the 

portfolio level I account for firm size, portfolio size and project development 

intensity. Firm size was included as a typical control variable as larger firms have 



Chapter V 

________________________________________________________________________ 

________________________________________________________________________  

- 133 - 

 

a higher innovation capacity due to economies of scale and scope and 

complementariness of departments (Cuijpers et al., 2011). To account for the 

skewness of the firm size distribution, the logarithm of the sales is used in the 

models (c.f. Jonas, Kock, & Gemünden, 2013). I cross-validated the sales value 

with the total number of employees (not included in the model) and found a 

highly significant correlation at 0.99. I also collected data on R&D intensity, 

measured as R&D expenditures as a percentage of sales. Unfortunately, only 68% 

of firms provided information on R&D intensity so that the variable could not be 

included in the final models. 

I also controlled for effects that might influence the innovation portfolio 

constitution and therefore bias the interpretation of innovation performance. 

Hence, I included portfolio size as the average number of projects in the current 

portfolio of firm and project development intensity as the fraction of new product 

development projects in the portfolio that are developed for specific customers 

that share part of the development cost. Both measures affect the degree of risk 

that is associated with the portfolio, in that a large portfolio size and a high 

percentage of project development mitigate risk and, in turn, secures performance 

from innovation.  

On project level, I control for the duration of the project, the size of the 

project team as well as for the teams cross-functionality. In line with prior studies 

on project success, I included project duration measured in months and team size 

by number of employees working full-time on the project as a proxy for a 

project‘s size, complexity and uncertainty. Projects with a long duration and a 

large team have been found to be negatively associated with project success 

because the project tends to lose focus. It is often only kept alive based on a sunk-

cost rationale and is out of sync with corporate strategy. Finally, I controlled for 

the cross-functionality of the team (Cronbach‘s α = 0.91) which is based on 

Thieme, Song & Shin (Thieme, Song, & Shin, 2003). Projects comprising a cross-

functional, well-communicating NPD team have been found to outperform 

projects which do not (c.f. Ernst, 2002). 
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5.3.5 Analytical Procedures 

To investigate the multi-level relationship of NPD processes phases and 

formalized IPM on project success, conventional statistical techniques are 

inadequate as they may inflate standard errors and misestimated precision 

(Nezlek, 2001; Raudenbush & Bryk, 2001). Therefore, I applied hierarchical 

linear modeling analysis estimated by the maximum likelihood method with 

STATA (Goldstein, 2010; Snijders & Bosker, 1999). All models include two 

levels (c.f. Hofmann, 1997): At level 1 the project level independent variables are 

regarded constituted by the respective NPD phases, as well as the controls and the 

dependent variables, i.e. project efficiency or project learning. At level 2 I regard 

the formalization of the IPM process as an independent variable as well as 

portfolio-level control variables. To evaluate the effects of the level 2 portfolio 

variable on the level 1 dependent variables I used a random coefficient model to 

deal with variance at the project level variables. All variables were standardized 

prior to the multi-level analysis to reduce collinearity and to allow for easier 

interpretation of coefficients (c.f. Cohen, Cohen, West, & Aiken, 2003; 

Raudenbush & Bryk, 2001). 

5.4 Results 

Table 5-2 shows the descriptive statistics and correlations of my sample, 

respectively for levels 1 and 2. The average portfolio in the sample comprises 

about 12 projects, with a share of 34% of commissioned development projects. 

The average project lasts about 19 months and consists of a core team of 4 to 5 

people. As expected, longer and larger projects are negatively correlated with 

project efficiency, however positively correlated with project learning. A cross-

functional team is highly positively associated with project efficiency. Also on the 

project level, I observe strong positive correlations between the three NPD phases 

respectively and project efficiency as well as to a lesser extent between the phases 

and project learning.  

Table 5-3 provides an overview of the models from my hierarchical linear 

modeling analysis. Each model is a significant improvement over the previous one 

as tested by likelihood comparison tests. Model 1 comprises the variance 
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component model which only consists of the control variables at levels 1 and 2. In 

all models a strong positive relationship between the cross-functional team and 

project efficiency is observable. This effect is only slightly mediated in 

subsequent models and, therefore, constitutes an important control variable. Also 

as expected, the control for project duration is negatively associated with project 

efficiency. 

Model 2 includes the project-level effect of the respective NPD phase as 

well as the cross-level effect of a formalized IPM process on project success. 

Interestingly, the development phase (+0.197) and market phases (+0.288) are 

strongly positively associated with the dependent project efficiency variable, 

whereas the concept phase (+0.335) has a positive effect on the dependent project 

learning variable. Accordingly, hypothesis 1a is supported for project learning 

only and hypotheses 1b and 1c are supported for project efficiency only. Further, 

the results show that IPM process formalization has a slightly negative effect (-

0.126) on project efficiency and a quite strong positive impact on project learning 

(+0.304). This means, for project efficiency as a measure of project success 

hypothesis 2 is not supported. However, for project learning hypothesis 2 is 

supported. Although contradictory at first sight, these results are intriguing and 

warrant further analysis. 

Finally, models 3 through 5 include the cross-level interaction effect 

between the project-level NPD phases and the higher-level IPM process. As 

concerns the project efficiency models, the NPD-IPM interaction again appears to 

have a negative effect on project success. Although only highly significant for the 

concept phase, the interaction term (-0.300) clearly has a negative impact on 

project efficiency. For project efficiency NPD and IPM appear to substitute one 

another. Accordingly, hypotheses 3a to 3c are not supported with regard to project 

efficiency as a measure for project success.  
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Portfolio Level

M SD 1 2 3

1 Firm Size 18,85 1,85

2 Portfolio Size 12,12 13,11 ,087

3 Project Development  Intensity 0,34 0,32 -,335 ** -,141

4 IPM Process Formalization 4,34 1,60 ,226 + ,090 -,183

Pearson Correlations; ¹Dependent variable; + p < .1; * p < .05; ** p < .01; *** p < .001

Means and standard deviations not based on factor values.

Project Level

M SD 1 2 3 4 5 6 7

1 Project Efficiency¹ 4,57 1,66

2 Project Learning¹ 5,50 1,09 ,012

3 Project Duration 19,35 12,91 -,311 *** ,218 *

4 Team Size 4,60 3,08 -,130 ,261 ** ,336 ***

5 Cross-functional Team 5,39 1,47 ,478 *** ,103 -,109 ,175 *

6 Concept Phase 5,09 1,47 ,585 *** ,157 + -,144 ,218 * ,530 ***

7 Development Phase 5,69 1,29 ,471 *** ,271 ** ,199 * ,290 *** ,590 *** ,792 ***

8 Market Phase 4,62 1,72 ,583 *** ,126 ,079 ,166 + ,550 *** ,753 *** ,804 ***

Pearson Correlations; ¹Dependent variable; + p < .1; * p < .05; ** p < .01; *** p < .001

Means and standard deviations not based on factor values.

Variables

Variables

Table 5-2: Descriptive Statistics and Correlations 
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Dependent Variable: Project Efficiency

Variables

Level I Controls

Project Duration -0,012 -0,021 ** -0,018 * -0,021 ** -0,021 **

Team Size 0,011 -0,007 0,008 -0,005 -0,006

Cross-functional Team 0,350 *** 0,256 *** 0,292 *** 0,252 *** 0,273 ***

Level II Controls

Firm Size -0,006 -0,004 -0,005 -0,004 -0,004

Portfolio Size 0,002 0,001 0,000 0,001 0,002

Project Development Intensity -0,018 -0,007 0,121 -0,001 -0,025

Level I Direct Effects

Concept Phase -0,298 -0,079 -0,026 -0,042

Development Phase 0,197 * 0,124 0,169 + 0,170 +

Market Phase 0,288 ** 0,217 ** 0,298 ** 0,287 **

Level II Direct Effects

IPM Process Formalization -0,126 + -0,030 -0,117 + -0,089

Cross-Level Interactions

IPM Process Formalization X Concept Phase -0,300 ***

IPM Process Formalization X Development Phase -0,060

IPM Process Formalization X Market Phase -0,081

Constant 0,389 + 0,598 ** 0,593 ** 0,603 ** 0,615 **

Chi Squared 37,21 *** 70,63 *** 99,65 *** 72,94 *** 72,04 ***

+ p < .1; * p < .05; ** p < .01; *** p < .001

Standardized factor values. N = 129 projects nested in 69 portfolios.

Modell 5Modell 4Modell 2 Modell 3Modell 1

Dependent Variable: Project Learning

Variables

Level I Controls

Project Duration 0,014 * -0,001 0,011 -0,001 -0,002

Team Size 0,040 -0,078 * 0,039 0,073 * 0,081 *

Cross-functional Team 0,102 -0,155 0,021 -0,150 0,220 *

Level II Controls

Firm Size 0,097 * -0,003 0,086 + -0,003 -0,004

Portfolio Size 0,000 0,007 -0,001 0,007 0,004

Project Development Intensity 0,857 ** 0,076 0,874 ** 0,067 0,120

Level I Direct Effects

Concept Phase 0,335 + -0,024 0,329 + 0,367 *

Development Phase -0,198 0,150 -0,144 -0,107

Market Phase 0,141 0,051 0,121 0,134

Level II Direct Effects

IPM Process Formalization 0,304 ** -0,013 0,283 ** 0,156

Cross-Level Interactions

IPM Process Formalization X Concept Phase 0,024

IPM Process Formalization X Development Phase 0,113

IPM Process Formalization X Market Phase 0,320 ***

Constant -2,508 ** -0,206 -2,250 * -2,224 -0,313

Chi Squared 25,22 *** 49,90 *** 27,78 ** 52,47 *** 73,69 ***

+ p < .1; * p < .05; ** p < .01; *** p < .001

Standardized factor values. N = 129 projects nested in 69 portfolios.

Modell 2 Modell 3 Modell 4 Modell 5Modell 1

Table 5-3: Results of Hierarchical Linear Modeling Analysis 
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However, in the models for project learning the contrary is observable. A 

positive effect of the cross-level interaction is observable, which is highly 

significant for the market phase model (+0,320). This means the market phase and 

the systematic IPM process complement each other and hypothesis 3c is 

supported. Due to the fact that both the respective NPD phase and the respective 

dependent variable stem from the same informant, their relationship may be 

artificially augmented by common source bias. Therefore, the interaction effect of 

IPM and NPD has to be regarded as particularly strong and robust because the 

measure for IPM stems from a second informant. 

5.5 Discussion and Implications 

5.5.1 Theoretical Implications 

I reliably operationalized the IPM construct and used nested data in a 

hierarchical linear model to test the hypotheses. Significant relationships were 

observed between the formalization of IPM and the dependent variables project 

learning and project efficiency, respectively. Further, I found a significant impact 

of the NPD-IPM interaction on these named dependent variables. Against this 

background, seven important contributions for theory as well as implications for 

managers are derived. 

First, I establish a multi-level perspective of determinants of project 

success and verify it empirically. Based on a thorough literature analysis as well 

as the qualitative prestudy I conceptually derive a cross-level relationship between 

IPM, the NPD-IPM interaction and project success. I empirically sustain this 

reasoning by applying hierarchical linear modeling techniques to analyze my data 

sets and show a significant multi-level effect of the higher level formalized IPM 

process on the lower-level dependent project performance measure. The results 

are rooted in the congruence of level of theory (conceptualization of portfolio and 

project level), level of measurement (different informants and constructs for each 

level) and level of statistical analysis (application of hierarchical linear modeling) 

which constitutes a very robust research design (c.f. Klein et al., 1994). The 

stability of the methodology in combination with the intriguing results across the 

three phases of the NPD process strongly advocates further multi-level research in 
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innovation. With this work, I initialized the extension of the existing body of 

research into determinants of project success and provide one building block for 

the establishment of multi-level theorizing and methods in innovation research. 

Second, I observe a negative effect of the direct IPM measure on project 

efficiency as well as a negative effect of the concept phase-IPM interaction on 

project efficiency. However, this result must not be contradictory to the positive 

relation with project learning as another dimension of project success. Rather, it 

points out the lack of consistent body of knowledge about formalized IPM so far. 

Some research also lends support to a compensating, i.e. a negative relationship of 

NPD and IPM. NPD and IPM bear several sources of conflict as NPD decisions 

are taken in real-time and IPM periodically (Cooper et al., 2002) and because 

some parameters such as resource allocation are decided upon on both project and 

portfolio levels (Yang & Sum, 1993). Consequently, often a whole group of 

managers and functions is responsible for NPD efforts and empowered to 

organize resources, processes, and technology tools (Barczak et al., 2009; Mohr et 

al., 2008). It has been argued that if this complex network of decision-makers is 

not coordinated successfully, its impact on innovation success may be negative 

(Anderson & Joglekar, 2005; Cooper, 2009). Hence, it could show negative 

effects on project efficiency with regard to time and budget targets because 

enduring documentation and coordination across multiple levels, conflicting aims, 

unharmonious decision-making cycles and different persons slows the project 

down. As this argumentation shows, portfolio management may have quite 

distinct impacts on different measures of innovation project success while either 

complementing or compensating NPD. Accordingly, I encourage further research 

into the IPM-project success relationship incorporating different measures of NPD 

project success (Ernst, 2002) and modeling different functions, such as inversely 

U-shaped relationships. 

Third, the results show that both the direct effect of IPM and the cross-

level interaction of IPM and market phase of the NPD process are positively 

associated with project learning. This means IPM and NPD have a complementary 

effect in that they jointly and mutually increase the effect on insights generated 

and knowledge accumulated throughout the conduction of a project. By 
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formalization, the project team is incentivized to systematically evaluate its 

learnings, share them with other portfolio projects, incorporate the feedback and 

thereby steadily built the knowledge base of the project. This finding has 

important implications for research into knowledge generation and sharing as well 

as organizational learning. Further, it may constitute a powerful antecedent to 

successful idea generation. To my best current knowledge, these fields have so far 

not considered the effect of IPM in the accumulation and usage of knowledge.  

Fourth, the findings on the NPD-IPM relation with two distinct outcomes 

on project efficiency and project learning, suggest that the mere existence of 

formalized processes might not be sufficient for project success. In particular, the 

previously discussed conflict potential between NPD and IPM has important 

implications for their integration. As pointed out by interviewees in the preceding 

exploratory study, the integration of the two processes is a central challenge. 

Integration across portfolio and project level is determined predominantly by two 

factors: congruence of goals (Mandakovic & Souder, 1985; Winkofsky et al., 

1981) and organizational setup (Baker, 1974; Herfert & Arbige, 2008).  

For NPD and IPM to function in sync they need to work towards the same 

goals in all factors that are decided on both levels, i.e. resources, technologies, 

processes and overarching strategy. Further, it has to be clearly defined whether 

projects compete against each other at all means or whether they cooperate to 

reach joint portfolio objectives. I therefore propose to include the degree of ―co-

opetition‖ (Gupta et al., 2007) as a determinant in future extensions of the work 

on project success. Additionally, the organizational setup has to account for the 

fact that decision-makers set at different hierarchical levels are involved in NPD 

and IPM (Schmidt & Calantone, 2002). For example, firms who blend limited 

organizational structures with extensive communication and clear priorities 

(Brown & Eisenhardt, 1997) or firms that sustain ―business integration teams‖ to 

manage the NPD-IPM link (Herfert & Arbige, 2008) have been found to be more 

successful in managing multiple projects. Accordingly, in addition to the degree 

of formalization of IPM and NPD I suggest that further research regards the 

degree and type of integration across NPD and IPM, for example with regard to 

goal congruence and organizational setup.  
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Fifth, with reference to the literature on the formalization of the NPD 

process, the IPM process may require different degrees of formalization for 

different types of projects and portfolios according to their degree of 

innovativeness, size and other parameters (c.f. Martinsuo, 2013). Some interview 

partners pointed out that their portfolios are so diverse that they are unsuitable for 

rigidly formalized process. One line of NPD research argues that distinct project 

types, e.g. high uncertainty or disruptive innovations, require adjusted NPD 

processes (McCarthy, Tsinopoulos, Allen, & Rose-Anderssen, 2006; Salomo et 

al., 2007; Schmidt et al., 2009; van Oorschot, Langerak, & Sengupta, 2011). 

Analogously, portfolios with a higher share of radical innovations or grounded 

research may more suitably be steered by adjusted IPM processes which allow 

more flexibility to adapt to emerging circumstances (c.f Tatikonda & Rosenthal, 

2000). In a number of interviews I also learned that good portfolio decisions are a 

combination of a formalized process and ―gut feel‖ which allows for more 

uncertain projects. Hence, a too rigid IPM process may even negatively impact 

project success. Similar to the discussion in the NPD literature whether processes 

should be standardized or highly flexible, I call for researchers to investigate the 

effect of less formal IPM practices on project success and to incorporate the 

characteristics of a portfolio which would require a less formal IPM process. An 

exploratory case study might be a particularly suitable setup for such a research 

question. 

Sixth, by the measurement of a formalized IPM process I investigated to 

which extent a structured process exists that regards all innovation projects jointly 

and plans resources for them simultaneously. Still, the mere existence of such a 

formalized portfolio process does not allow the inference under which philosophy 

project selection, prioritization and resource allocation take places. The decision-

making rationale underlying IPM may have decisive impact on project success. In 

particular, the general guidance how tightly resources are planned, i.e. whether 

and how much slack is kept, directly influences successful transition of a project 

through its development. A project set in a firm with tight budgets and a resource 

planning exceeding 100% of availability is doomed to fail if unexpected resource 

requirements occur. In contrast, a project set in a resource-abundant family 

business, for example, can benefit both from a spontaneously available resource 
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pool as well as from a planning philosophy that allows increasing resources into a 

project to get it back on plan. In my eyes, a variable to account for both project 

and portfolio slack is therefore a valuable addition to the NPD-IPM perspective. 

Seventh and finally, this study provided evidence for a cross-level top-

down relationship from the higher level portfolio to project-level success. 

However, when regarding the single innovation project in the context of its firm, 

the inverse direction of a cross-level relationship is also of central interest (c.f. 

Martinsuo & Lehtonen, 2007). Accordingly, I strongly encourage quantitative 

empirical studies applying multi-level modeling techniques to investigate the 

bottom-up effects of single project success on both portfolio success and firm 

success. For instance, for project management in general, Teller et al. (2012) have 

shown the joint positive impact of project management formalization and project 

portfolio management formalization on project portfolio management quality. 

5.5.2 Managerial Implications 

For managers, this work highlights the importance of systematized 

processes at both project and portfolio levels. From the significant relationship 

between formal IPM and project success that was found, it can be seen that IPM 

and NPD seem to both complement and compensate for each other. Therefore, it 

is recommended to firms pursuing multiple innovation projects at the same time to 

establish a portfolio view. In order to maximize project learning, managers need 

to assure that insights generated within each project phase are shared across the 

entire portfolio to leverage interdependencies. At the same time, they have to be 

aware that this may slow down projects and decrease project efficiency. 

Depending on the primary project success measure in a firm, managers have to 

decide for the priority of NPD versus IPM and shape their integration. Generally, 

managers should incorporate the considerations and interests of different levels 

when deciding on projects and resources. However, NPD and IPM should most 

likely be interfaced in a manner that is in sync with the characteristics of the 

particular portfolio type and project type of their firm. 
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5.5.3 Limitations 

The present step forward into multi-level research on project success is 

also associated with some limitations. A challenge lies in the clear 

operationalization of the main construct of interest: the innovation portfolio. The 

structure and scope of an innovation portfolio are not always clear, as the 

respective boundaries to the preceding ―portfolio of ideas‖ and to the successive 

―portfolio of active products‖ are not clear cut. Hence, firms may differ in their 

understanding what IPM encompasses and at what point in time a project enters 

the portfolio. Still, I am optimistic that with an increasing body of research on 

IPM and awareness for its importance in practice a generally agreed 

understanding will establish itself.  

Moreover, as the survey respondents were asked to indicate recent projects 

I cannot rule out the possibility of a time discrepancy and, in turn, a 

misapprehended causality between IPM and project success. With the average 

project development time in this sample lasting almost two years, it is quite 

possible that an IPM system was only installed after the evaluated project had 

already begun. In such cases, a possible relationship between IPM and project 

success may be falsely inferred. To separate the causalities of IPM and project 

success in greater detail, I suggest a longitudinal research design. Lastly, this 

study is limited as concerns its generalization. The focus on the German 

electronics industry proved suitable for the research setting. However, the results 

may not be analogously transferable to other industries and geographies. Hence, I 

welcome research undertakings which cross-validate these findings in other 

contexts.  

5.6 Conclusion 

Applying a multi-level perspective, this work enriched the understanding 

of the impact on project and portfolio level antecedents on new product project 

success. Based on extant literature and an exploratory prestudy I derive the 

premise that systematic IPM significantly influences project success both directly 

and via an interaction with NPD. The hypotheses are tested by the application of 

hierarchical linear modeling to 129 projects nested in the portfolios of 69 firms. I 
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find that NPD and IPM complement each other with regard to project learning and 

compensate for each other with regard to project efficiency. The results 

demonstrate the existence of a multi-level relation as well as the complexity of its 

impact on project success. They can be regarded as particularly robust as I 

provided for the hierarchical nesting of the data and used a multiple-informant 

design congruent with the hierarchical structure of the data. These findings serve 

as an important basis for further researchers to build on and to explore areas of 

inquiry, such as the impact of multiple dimensions of project success, the quality 

of their coordination and organizational integration of NPD and IPM as well as 

their fit with portfolio type and project characteristics. 
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5.8 Appendix: Scale Items 

Project Efficiency (α = 0.93) 

x1:  We can be very satisfied how the project progressed. 

x2:  Overall, the project was done in a cost-efficient way. 

x3: Overall, the project was done in a time-efficient way. 

x4:  The project was within schedule and was introduced to the market on time. 

x5:  The project was within the initially planned budget. 

Project Learning (α = 0.88) 

x6:  In the course of the project important new insights were gained. 

x7:  Lots of new ideas were generated during the project. 

x8: The project led to results that are helpful for our further work. 

x9:  Our future work will benefit from the results of this project. 

New Product Development Process 

Concept Phase (α = 0.91) 

x10:  For the named project a product concept was prepared and a proposal was 

written. 

x11: For this project a detailed analysis of the prospective business potential 

was conducted (such as market share, sales targets, profitability). 

x12: For this project a detailed market study was conducted in order to evaluate 

market potential, customer value, etc. 

x13: The product features crucial for market success of the project were 

carefully evaluated concerning their feasibility. 

x14: For this project the risks were carefully evaluated (e.g. needed financial 

resources, development time, market risks etc.). 

Development Phase (α = 0.93) 

x15:  All tasks in the product development phase were conducted very 

meticulously. 

x16: The development phase was characterized by demanding product tests. 

x17: The product had to justify itself under high requirements. 
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x18: All activities in the product development phase were conducted very 

precisely. 

x19: The final product specifications were revised carefully during the 

development phase. 

Market Phase (α = 0.92) 

x20: The market entry strategy for this product was planned carefully. 

x21: The activities and responsibilities for market entry of this product were 

clearly assigned. 

x22: The market entry went along with attentive customer service (e.g. product 

trainings). 

x23: The customer feedback for this new product was analyzed in detail. 

Innovation Portfolio Management 

IPM Process Formalization (α = 0.96) 

x24:  In our company exists a clearly defined portfolio management for 

innovation projects, i.e. a process where all projects are jointly regarded. 

x25:  The execution of all tasks in portfolio management follows a systematic 

process. 

x26: All steps that are necessary for the selection of projects in the context of 

portfolio management are clearly defined. 

x27:  All persons involved in portfolio management know exactly about their 

tasks. 

x28:  All interfaces between employees involved in the portfolio management 

process for innovation projects are exactly defined. 

Control Variables 

Cross-functional Team (α = 0.91) 

x29: The project team consisted of employees of different functions (marketing, 

R&D etc.). 

x30: The level of contact between the technical and commercial entities was 

 high. 
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x31: Information was shared openly between the commercial and technical 

entities. 

x32: Potential problems arising in the course of the project were solved jointly 

by different functions. 
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6 Summary of Major Results, Implications and Outlook 

6.1 Summary of Major Results 

Research on innovation portfolio management is still in the process of 

establishing itself as a distinct field. It has to find its positioning in relation to the 

well-established research domain of new product development research. This 

dissertation constitutes an important and necessary step to frame IPM research as 

a distinct field and IPM as a clear-cut concept with several dimensions. In relation 

to NPD, it clarifies the role of IPM for project success and innovation success and 

the NPD-IPM linkage. By applying and combining the methods of systematic 

review (Tranfield et al., 2003), exploratory case study (Eisenhardt & Graebner, 

2007; Yin, 2009), OLS regression analysis and hierarchical linear modeling 

(Raudenbush & Bryk, 2001), the central IPM construct and several antecedents 

and consequences are regarded from different angles. As a result, each of 

Chapters II to V derives unique contributions for both theory and practice. In the 

following, the contributions from the respective chapters are summarized and put 

into perspective with their impact on further research and recommendations for 

managerial practice. 

In Chapter II this dissertation begins with a systematic review of IPM 

research. I systematically summarize and analyze results of prior research and 

aggregate the insights generated so far on policies, practices, procedures and 

activities of IPM. In contrast to prior reviews of IPM research which have only 

regarded the optimization aspects of IPM, I propose four conceptual perspectives: 

optimization perspective, strategic perspective, decision-making perspective and 

organizational perspective. The categorization shows that academics from 

different fields, such as such as operations research, financial optimization, 

project management and marketing, differ by their emphases on the four 

perspectives. Also, it is observable that few studies bridge different aspects of 

IPM and help to develop a cumulative body of IPM research. Rather, few authors 

have published more than one contribution or cross-fertilized insights generated in 

the domain.  
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Chapter II shows that research has suggested a number of interesting 

antecedents to and consequences of IPM which have mostly not been investigated 

empirically.  Antecedents include external market conditions, (Childs & Triantis, 

1999) a firm‘s strategic orientation or innovation strategy (Bart & Pujari, 2007; 

Cooper & Edgett, 2010; Meskendahl, 2010) and organizational factors such as 

cultural aspects, communication, and organizational learning (Brown & 

Eisenhardt, 1997; Christiansen & Varnes, 2008; Herfert & Arbige, 2008; Kester, 

Griffin, Hultink, & Lauche, 2011), the role of top management (Lint & Pennings, 

1998; Perks, 2007; Schwartz & Vertinsky, 1977; Talke, Salomo, & Rost, 2010) 

and incentive structures and accounting systems (Banholzer, 2010; Chao, 

Kavadias, & Gaimon, 2009). As concerns consequences, for instance likely 

positive effects of proficient IPM on firm performance, NPD speed and NPD 

program performance (Acur, Kandemir, de Weerd-Nederhof, & Song, 2010; 

Killen, Hunt, & Kleinschmidt, 2008; Meskendahl, 2010; Salomo, Talke, & 

Strecker, 2008) as well as on the four aims of IPM are suspected (Cooper, Edgett, 

& Kleinschmidt, 2002; Cooper, Edgett, & Kleinschmidt, 1998, 1999; Killen et al., 

2008; Szwejczewski, Mitchell, & Lemke, 2006). Researchers suggest that 

antecedents and consequences exist on different levels and call for a holistic view 

on IPM decision-making incorporating all these levels (e.g. Cuijpers, Guenter, & 

Hussinger, 2011; Engwall, 2003; Kavadias & Chao, 2007; McNally & Schmidt, 

2011). Lately, the field realizes that NPD-IPM integration is a multi-level 

organizational problem (Barczak, Griffin, & Kahn, 2009; Kester et al., 2011; 

Martinsuo & Lehtonen, 2007; Teller et al., 2012). 

 However, as concerns the operationalization of proficient, i.e. high-quality 

systematic IPM, I find that such has remained unclear to date and many 

researchers have proposed their own ideas. To develop a solid foundation for the 

field, I suggest the development of a construct incorporating all four perspectives 

and rooted in the definition of Cooper and Edgett (1997). Based on a commonly 

accepted operationalization of the IPM construct and its dimensions quantitative 

studies to understand the antecedents and consequences should be undertaken (c.f. 

Chapters IV and V). Therein I strongly advocate the investigation of the interfaces 

between different levels by multi-level methods (c.f. Chapter V).  
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Subsequently, in Chapter III I present and analyze the results of a case 

study of 17 firms of different industries, sizes and under different intensities of 

innovation pressure. I relate my observations on the NPD-IPM relation in practice 

to existing literature and organize my data by a framework of four organizational 

forms (Short, Payne, & Ketchen, 2008). The organizational forms are mapped 

along the dimensions ―systematization of NPD‖ and ―systematization of IPM‖ 

which can be easily operationalized. My results show that firms follow quite 

different approaches to innovation management. These range from the complete 

absence of formalized processes on the one hand (―Informalists‖), via either 

formalized NPD (―NPD Professionals‖) or formalized IPM processes (―IPM 

Professionals‖), to integrated innovation management practices on the other 

(―Integrated Innovators‖). 

Further, I present observations on how the systematization of NPD and 

IPM appears to be related, how firms may transition through different forms of 

organizing for innovation over time and which factors impact on such transition. 

The foremost factor for firms to introduce an IPM process appear to be resource 

allocation issues (c.f. Repenning, 2001). Further, Chapter III suggests that a fit 

between evolving internal and external environment is imperative to maximize 

performance from innovation. These are factors which I therefore incorporated in 

the quantitative investigations presented in Chapters IV and V.  

Chapter III also highlights the role of key decision-makers who coordinate 

between the levels of NPD and IPM and the role of a ―portfolio mindset‖ in a 

firm. The lack of a systematization in one of the two processes is only acceptable 

if a strong innovative culture, a portfolio mindset or a network of key decision 

makers compensate for it (c.f. Patzelt, Lechner, & Klaukien, 2011). At the same 

time, pure reliance on formalisms may also be also dangerous if an all-

encompassing objective and portfolio mindset are lacking in the firm culture. In 

line with prior research, Chapter III therefore shows that successful innovation 

management is a combination of fact-based and gut-feel estimations. 

Having gained a better understanding of the role of both NPD and IPM for 

innovation success, Chapter IV focuses in depth on the innovation portfolio. I 

propose new conceptual arguments for key portfolio characteristics and 
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operationalize them in four IPM dimensions of a high qualitative innovation 

portfolio. With such clear operationalization I find significantly positive results 

between the three dimensions of ―portfolio strategic fit‖, ―portfolio balance‖ and 

―portfolio scope‖ and innovation program performance. My data set of 97 German 

electronics firms lends proof to the proposition that organizations with a high 

quality innovation portfolio experience increased innovation success. The three 

named dimensions of a high qualitative portfolio differ with their impact on 

innovation program performance. In line with my observations from Chapter III 

that resource allocation issues are a prime driver of the introduction of a 

systematic IPM process, the results of Chapter IV show that the right ―portfolio 

scope‖, i.e. the right number of projects for given resources, has by the far the 

strongest impact on innovation program performance. 

Building on the results from the prior chapter, the analytical models in 

Chapter IV account for firm size, portfolio size, innovation culture, NPD process 

formalization as well as for environmental conditions, among others. I find that 

high quality IPM is a very strong driver of innovation program performance, even 

if these factors are incorporated. It appears that in case of my sample of the 

German electronics industry, IPM and innovation culture override NPD process 

formalization in its impact on innovation program performance. This is a result 

that is counterintuitive against the background of the vast majority of NPD 

research. 

In order to have a better understanding of this effect, Chapter V regards the 

NPD-IPM relation from a multi-level perspective. This last paper of the present 

series applies a multi-level perspective to understand the effect of distinct phases 

of formalized NPD and formalized IPM on new product project success. By the 

application of hierarchical linear modeling techniques to my dataset of 129 

projects nested in 69 portfolios of German electronics firms, I show that IPM 

significantly influences project success both directly and via an interaction with 

NPD.  

Project success is measured by two different dependent measures: First, by 

efficiency of the project process and second, by learnings generated from the 

project. With regard to the first measure, I find support that in particular the 
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development and market phases of NPD positively affect project efficiency 

whereas a formalized IPM process as well as the interaction of the concept phase 

and IPM have a negative impact. It appears that the bureaucracy possibly 

associated with a formalized IPM process slows a project down and thereby 

hinders its timely and cost-efficient completion, in particular in the concept phase. 

However, when regarding the second measure of project success, i.e. project 

learning, I observe the contrary. The concept phase, a formalized IPM process and 

the interaction of IPM and market phase all have a positive effect on project 

learning. Accordingly, a formalized IPM process seems to foster knowledge 

exchange across the portfolio and even complements the NPD market phase in 

this regard.  

Chapter V demonstrates the existence of a multi-level relation of NPD and 

IPM. The results can be regarded as particularly robust as I provided for the 

hierarchical nesting of the data and used a multiple-informant design congruent 

with the hierarchical structure of the data. At the same time the results also give a 

grasp of the complexity of the NPD-IPM relationship and its impact on project 

success when regarding different dimensions of project success. The effect 

depends both on the phase of the NPD process and on the measure of project 

success. 

6.2 Implications for Theory and Practice 

The results from the present dissertation have quite a number of important 

implications for both researchers and practitioners. For theory, the implications 

are generally twofold: On the one hand, the present dissertation has shown that 

IPM has unmistakably the potential to become a distinct research field within 

innovation research. On the other, I found intriguing evidence on the relationship 

of NPD and IPM which imposes that research questions concerning each of the 

two cannot be answered satisfactorily without the other.  

For IPM as a distinct research field, I validly, reliably and robustly 

operationalized IPM as a formalized process (Chapter V) as well as four 

dimensions of high-qualitative innovation portfolio (Chapter IV). Derived from 

both current state of research as well as exploratory case study research these 
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constructs provide a solid basis for further empirical investigations treating IPM. 

Hence, IPM as a field is now enabled to shifts its focus from predominantly 

conceptual and qualitative approaches of the past to more quantitative research 

methods (c.f. Kavadias & Chao, 2007). 

Very promising research desiderata from my point of view include, first, 

antecedents to formalized IPM, such as a firm‘s resources, structure, culture, 

portfolio size and complexity as well as external environment. Second, with 

regard to the dimensions of a high qualitative innovation portfolio, the relative 

importance of the four dimensions under contingency factors internal and external 

to firm as well as their relation to firm strategy should be investigated (c.f. Cooper 

& Edgett, 1997). Third, with many publications treating tools for IPM, I 

encourage fellow researchers to examine the effectiveness and efficiency of 

specific IPM tools with regard to different dimensions of a high qualitative 

portfolio. Fourth and finally, research into the determinants of the dimensions of a 

high-quality portfolio can build on existing conceptual research, e.g. decision-

making style (Kester et al., 2011) or environmental conditions (Floricel & 

Ibanescu, 2008). 

As concerns the domain of the NPD-IPM relationships this dissertation has 

opened up quite a number of directions as well. Chapter III presented four 

organizational forms of joint NPD-IPM management which each warrant a 

systematic operationalization and large-scale quantitative investigation. I have 

provided exploratory insights on what might determine such organizational forms 

and which performance effects are associated with them. For instance, this 

dissertation showed that the resource allocation aspect may be the foremost driver 

for the introduction of systematic IPM.  The questions which thresholds need to 

be passed (e.g. in terms of forgone losses from unsuccessful innovation projects, 

number of new hires and size of firm and portfolio) in order to provoke these 

changes in organizational form, are just one field for future research. By applying 

a longitudinal approach the transitions of firms along the dimensions of 

systematic NPD and systematic IPM would be better understood. 

Chapter V presented robust results regarding the multi-level relationship of 

NPD and IPM and showed that the performance effects are rather complex. 
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Whereas the NPD-IPM interaction on project efficiency showed to be negative in 

the sample, the NPD-IPM interaction of project learning is positive. Although it 

makes sense that the bureaucracy of two formalized processes may hinder project 

efficiency in particular in the fuzzy concept phase, from a theoretical perspective a 

generally positive interaction is more intuitive. NPD and IPM can complement 

and reinforce each other‘s effect as a multi-level interaction (c.f. Rothaermel & 

Hess, 2007). The NPD process is focused on the inside process view and is 

complemented by the outside market and strategy perspective of IPM. The former 

assures the delivery of results on target to the higher level, while the latter 

provides the sufficient budget to the lower level to achieve the strategic objectives 

(c.f. Winkofsky, Baker, & Sweeney, 1981). Chapter V showed the multi-level 

NPD-IPM relation to be relevant for project success. NPD and IPM complement 

and compensate for each other with regard to different dimensions of project 

success. With these findings this work for once brings two fields together which 

have researched separately so far and highlights the complexity of the 

determinants of project success. Building on these findings, further research needs 

to consider different dimensions on project success which go beyond the project 

efficiency and project learning aspects.  

Knowing that both project and portfolio level processes are relevant for 

project success, the question of their successful integration is not conclusively 

answered. The exploratory case study in Chapter III showed that integration and 

coordination of NPD and IPM is different across firms. Further research should 

aim to understand the impact of communication within and across organizational 

levels and the dealing with conflicts of interest associated with IPM. 

Interdepartmental collaboration and its impact in the NPD-IPM setting, for 

example, is worthwhile to be empirically investigated at the project and firm 

levels simultaneously (Cuijpers et al., 2011; Perks, 2007). The question how 

collaboration versus competition between projects, business units, functions and 

even managers influences IPM, NPD, and overall innovation success was beyond 

the scope of this work. But justifiably it has been asked which effect the 

―balancing act between the product vision developed at the executive level and the 

problem solving found at the project levels‖ (Brown & Eisenhardt, 1995, p. 364) 

has on firm performance.  
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Chapter III revealed that an important role in the context of NPD-IPM 

coordination and integration is assumed by key decision-makers as micro-level 

antecedents to innovation. The role of such key decision-makers in innovation is 

set in the tradeoff between very smooth transition of a single project across 

project and portfolio processes and between the successful minimization of 

political issues in the interest of the whole portfolio. Future research can 

investigate how such tradeoff can successfully be dealt with by further 

exploratory research. On top of this, micro-level determinants need to be 

incorporated as third level in further multi-level models of new product project 

success. 

The application of a multi-level perspective to project success in Chapter 

V allowed a richer understanding of project success (Klein, Dansereau, & Hall, 

1994) and allowed to benefit from synthesis and synergies across research 

questions from both domains (Klein, Tosi, & Cannella Jr, 1999). This approach 

shows that innovation research in general can benefit if a multi-level perspective 

is also applied to other research questions. Multi-level approaches do not only 

allow to incorporate antecedents on several levels but also the relation of 

outcomes on several levels (c.f. Teller, Unger, Kock, & Gemünden, 2012). For 

example, how is project success related to portfolio success – shouldn‘t a high-

qualitative portfolio which leverages the interdependencies have an added value 

over the sum of its projects? Methodologies to investigate such research 

desiderata can open up entirely new approaches to innovation research. 

For managers, the present dissertation unmistakably highlighted that both 

NPD and IPM are important for a firm‘s success from innovation. Firms with an 

exclusive focus on the NPD process fail to understand the complexity of the 

innovation process. In particular for practitioners in the German electronics 

industry, a high-qualitative portfolio with projects which are aligned with 

corporate strategy, which balances different project types and fits with regard to 

the available resources positively affects innovation program performance. 

Steering the innovation portfolio according to these three unambiguous aims can 

prevent political decision-making during resource allocation to NPD projects and 

tackle the funding of ―pet projects‖. Further, clear aims for IPM help to achieve 
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buy-in at all organizational levels and collect the necessary data for objective 

decisions about the portfolio (e.g. Baker, 1974; De Maio, Verganti, & Corso, 

1994; Kester et al., 2011). 

Furthermore, systematized processes at NPD and IPM levels foster project 

learning so that insights generated at one project are shared across the entire 

portfolio and interdependencies are leveraged. It can be very beneficial to 

establish a portfolio mindset. However, an IPM process may also slow down 

projects and negatively affect project efficiency. Therefore, managers need to 

decide about the priority of NPD and IPM considering their primary measure of 

project success.  

No approach of organizing for innovation fits all firms. Managers need to 

be clear about the aims of their innovation portfolio and how they measure 

success. Although both NPD and IPM are determinants of innovation success, 

they should be organized and interfaced in a manner that is in sync with the 

internal and external conditions of a firm. The internal conditions include not only 

the characteristics of the particular portfolio type and project type but also internal 

resources, structures and culture of the organization. The external conditions 

include pace of market changes, product life cycles, and innovation pressure, for 

example. If a fit with internal and external environment is achieved, firms may be 

successful with different approaches – ranging from ―Informalists‖ to ―Integrated 

Innovators‖ (c.f. Chapter III).   

In order to continuously succeed with its organizational form, a firm has to 

cautiously monitor its internal and external environment and eventually amend its 

approach for organizing for innovation, e.g. in the case of growth/ shrinkage of 

the organization by mergers and acquisitions. If managers do not consider the 

effects of such dynamics on their innovation process, there is a serious risk that 

such changes outpace allocation decisions taken at NPD and IPM levels.  

Lastly, firms of all organizational forms for innovation need to assure that 

the roles and responsibilities between project and portfolio levels are 

unambiguous. The chosen innovation management form has to be consistently 
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applied across all projects so that politics and personal preferences have no chance 

to override rational decisions. 

6.3 Limitations and Outlook 

Due to the naturally limited scope of this work, this dissertation is also 

associated with three limitations. First, a main challenge laid in the 

conceptualization and operationalization of ―innovation portfolio management‖ as 

my core interest and the associated dimensions of high-quality IPM and the 

formalized IPM process. The structure and scope of an innovation portfolio 

cannot be defined undoubtedly, as the respective boundaries to the preceding 

―portfolio of ideas‖ and to the successive ―portfolio of active products‖ are 

ambiguous. Hence, firms may differ in their understanding what IPM 

encompasses and at what point in time a project enters the innovation portfolio. 

Nevertheless, with a systematic review of existing literature and a focus on the 

definition of IPM in my exploratory interviews I am optimistic to have come very 

close to a generally accepted understanding of IPM. 

Second, prior to generalizing the results of this dissertation I recommend 

to cross-validate my result across other geographies or industries beyond the 

German electronics industry (for my quantitative study) and German 

manufacturing firms (for my qualitative study). The competitive and market 

conditions in particular with regard to product lifecycles and innovation pressure 

across industries and geographies differ considerably. Accordingly, conclusions 

concerning NPD and IPM and their impact on success may differ significantly.  

Third, my results may be affected by time-lagged effects. This is a 

limitation which is characteristic for all non-longitudinal innovation research as 

the state of projects and portfolio observed in a firm may be results of processes 

that are no longer existent in the firm. Conversely, processes that are currently 

observed in a firm may cause significantly different projects, portfolio and 

innovation success as observed in the status quo. Further, a high quality 

innovation portfolio may both cause innovation performance and vice versa. 

Firms successful in innovation dispose over the necessary tangible and intangible 

resources to form a high-quality portfolio, but their prior innovation success must 
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not have resulted from such a portfolio. Lastly, with regard to my multi-level 

research design, I asked survey respondents to provide details on recent projects 

in order to minimize corruption of data due to poor memory. Due to this approach 

I cannot rule out a time discrepancy and therefore a falsely inferred causality 

between IPM and project success. With the average project development time in 

my sample lasting almost two years, it is quite possible that an IPM system was 

only installed after the evaluated project had already begun. To address such 

concerns for time lagged effects described here, research contribution applying 

longitudinal methodologies are supported. 

Notwithstanding these limitations, in this work it has become clear that an 

innovation portfolio is more than the sum of its parts and that NPD and IPM are 

two sides of the same medal. The field I have outlined in this dissertation is still 

under development but is experiencing increasing interest as I am writing these 

final words (c.f. a call for papers by Gemünden, Killen and Kock, 2013 as well as 

the special issue on Innovation Portfolio Management Features by Euchner and 

Gobble, 2013). I am optimistic this dissertation has motivated both fellow 

researchers and managers to have a closer look at the joint impact of both new 

product development and innovation portfolio management for innovation success 

at project, program and firm levels. Unfortunately, neither theory nor practice will 

find methods or processes to foresee the future so firms could optimally invest 

today‘s money for tomorrow‘s innovations. But this work showed that more can 

be done to understand which investment in innovation is the most promising – 

how to select the right projects and how to manage the single project right. 
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