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1 Introduction

1.1 Working together on the grand challenges of our time
Societal relevance, valorization and the usability of scientific research are central 
concepts in contemporary science systems. Researchers are encouraged to strive 
for societal relevance by science policymakers and research funders who include 
relevance requirements in their mechanisms for agenda-setting and funding. The 
requirement for societal relevance is especially salient in large-scale, multi-actor 
research programs. These increasingly popular organizational forms link research 
agendas to the challenges that contemporary societies face. Emblematic of this 
development is the use of grand societal challenges, such as climate change and 
healthy aging, as strategic rhetoric and or a guiding principle in the new EU 
Horizon 2020 program.
 
At present, a shared definition of these increasingly popular research organizations is 
lacking. In this dissertation, the concept of a multi-actor research program1 is used 
to refer to research programs that: (1) consist of a large collection of research or 
other projects with a certain degree of substantive coherence and organizational 
delineation, (2) have a thematic rather than a disciplinary focus, (3) bring together 
participants from different disciplinary, organizational and sectoral backgrounds, 
(4) focus on the production of both scientifically excellent and societally relevant 
knowledge, and (5) are often – but not always – funded by both public and 
private research money. 

Multi-actor research programs are implemented with the belief that the grand 
challenges of our time can only be addressed successfully when relevant actors 
work on them together (Lyall and Fletcher 2013). Influenced by concepts such as 
Mode-2 and transdisciplinary research, these programs aim for collaborative 
research practices by participants with different disciplinary, organizational and 
sectoral backgrounds (Boon et al. 2014; Pohl 2008). These collaborative research 
practices not only focus on the production of new fundamental knowledge but 
also on knowledge that is societally relevant and readily applicable in practice 
(Hegger et al. 2012b). 

However, the ambition of multi-actor research programs goes beyond influen-
cing current research practices and the production of societally relevant output. 

1   In the literature, many concepts have been used to refer to these programs, e.g. ‘multidisciplinary 
research programs’ (Roelofsen et al. 2011), ‘interdisciplinary research programs’ (Kloet et al. 2013; 
Lyall and Fletcher 2013; Lyall et al. 2013), ‘transdisciplinary research programs’ (Pohl 2008; Roux et 
al. 2010), ‘large research programs’ (Hegger et al. 2012b), ‘multi-actor programs’ (Hegger et al. 
2012a), ‘multi-actor, multi-measure programs’ (Baumann et al. 2004), and ‘knowledge and 
innovation programs’ (Bressers 2011). In this dissertation, the concepts of ‘multi-actor research 
program’ and ‘public-private research program’ are used for these organizations to emphasize 
their collaborative research approach.
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In pursuing collaborative research practices, they strive for long-term effects on 
scientific knowledge production. The Dutch funding scheme Bsik (Besluit subsidies 
investeringen kennisinfrastructuur) is an illustrative example. This 802 million euro 
funding scheme introduced 37 multi-actor research programs into the Dutch 
science system with the intention to create high-quality, sustainable networks of 
knowledge producers and knowledge users (SenterNovem/Bsik 2005). 
Collaborative research practices in the context of these programs should 
therefore not only occur during their own lifespan, but become integral to future 
scientific knowledge production processes.
 
Multi-actor research programs are enjoying growing popularity and have 
far-reaching ambitions, but there is not a lot of clarity on the organization, 
dynamics and results of these programs. To fill this knowledge gap and to 
strengthen the use of these programs as policy instruments, this dissertation 
raises two central questions:

 –  How do multi-actor research programs organize collaborative 
research practices?

 –  Do multi-actor research programs have long-term effects on 
scientific knowledge production?

 
1.2  Collaborative research practices in nested organizational 

structures?
Multi-actor research programs aim to organize collaborative research practices. 
Starting from a certain challenge, the program brings together a diverse group 
of actors around a more or less explicit program logic, on the basis of which 
sub-programs with more specified aims are derived from the central challenge. 
The research or other work is subsequently organized into smaller work packages, 
and the individual projects are situated within them (De Jong et al. 2012; Merkx 
et al. 2012). Within such a nested organizational structure, multi-actor research 
programs are expected to induce collaborative research practices across (1) 
organizational and (2) sectoral boundaries.
 
With regard to the first, the consortium approach of these programs is seen as a 
means to organize collaborative research practices between organizations.2 As 
consortia of different organizations, multi-actor research programs are regarded 
as a manifestation of an increasingly popular research coordination mode that 
has been dubbed ‘delegation to networks’ (Braun 2003; Lepori 2011). At present, 

2   In this dissertation, a distinction is made between the ‘program’ and the ‘consortium’. The term 
‘program’ refers to a collection of research activities with a certain degree of substantive 
coherence and organizational delineation. The term ‘consortium’ refers to a set of partners 
committed to a ‘program’. To refer to the set of partners committed to a multi-actor research 
program we use the concepts of ‘strategic research consortium’ and ‘public-private research 
consortium’.
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little or no attention has been paid to the programs’ actual approaches to 
agenda-setting and coordination of collaborative research practices. Delegation 
to research networks has subsequently been treated as an undifferentiated 
coordination form, quite similar to what has been argued with regard to network 
governance in organization studies (Provan and Kenis 2008). A more in-depth 
understanding of the ways in which multi-actor research programs coordinate 
participating organizations is a first step in answering the question of how these 
programs organize collaborative research practices.
 
In relation to the second, collaborations across sectors are expected to be 
induced by giving non-academic stakeholders a role in the knowledge produc-
tion process. The arguments for involvement are: (1) collaboration with stake-
holders could help close the gap between the supply of and demand for 
scientific knowledge (McNie 2007), (2) making use of stakeholders’ creative 
potential and experimental – or practical – knowledge could enhance the social 
robustness of the knowledge produced (Caron-Flinterman et al. 2005; Edelenbos 
et al. 2011) and (3) interactions between individual participants across the 
science-society boundary are associated with higher levels of information use 
(Kirchhoff et al. 2013; Knapp and Trainor 2013; Weichselgartner and Kasperson 
2010). However, studies of stakeholder involvement have revealed a rich diversity 
in roles and activities (Boon et al. 2014; Hegger et al. 2012a; McNie 2012; Pohl 
2008). At present, it is subsequently not clear how stakeholder involvement – and 
thus cross-sectoral collaboration – is fleshed out in the context of these programs.

1.3 Long-term effects: a new generation of PhD holders?
As discussed above, large-scale multi-actor research programs are introduced to 
sort out effects beyond their own lifespan. By stimulating collaborative research 
practices across organizational and sectoral boundaries, they aim to affect future 
knowledge production processes. However, the assessment of the long-term 
effects of R&D programs is a difficult endeavor (Arnold 2012; Rogers 2012). In the 
absence of a working crystal ball, we are dependent on indicators of changing 
research practices. In this dissertation, we focus on the PhD students who are 
working on their dissertations in the context of these programs. 
 
Studies on research socialization have shown that developments during the PhD 
period can have long-lasting effects on future research practices (Slaughter et al. 
2002; Verbree 2011). A study on management styles of Dutch medical research 
group leaders, for example, found early career socialization effects on their work 
practices. The cohort of leaders that obtain their PhDs after the introduction of a 
national research evaluation system and when project funding had become 
important, spent: (1) less time on education, (2) more time on conducting 
research and (3) acquired more external funding from a wider range of sources 
than the older cohort of research group leaders (Verbree 2011).
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Although not primarily implemented as PhD training trajectories, large numbers 
of PhD students participate in multi-actor research programs. The programs’ 
challenge-driven research approach, their interdisciplinary focus and the involve-
ment of non-academic stakeholders provide participating PhD students with a 
different training trajectory. We expect that such a training trajectory will affect 
their skills and in turn their future work practices. PhD students who, due to 
training in a collaborative research setting, gain skills allowing them to interact 
closely with knowledge users and are used to working on societally relevant 
research output are more likely to be involved in such collaborative research 
practices later in their careers. The effects of multi-actor research programs on 
the skills of these PhD holders would consequently be an indication that these 
programs have long-term sustained effects beyond their own lifespan.

1.4 Climate (adaptation) research
The aim of this dissertation is to provide insight into the organization and 
long-term effects of multi-actor research programs. The main empirical focus is 
on the organization and effects of climate (adaptation) research programs. 
Consensus is growing that a changing climate can have adverse effects on 
contemporary society. Climate change invariably features on the lists of grand 
societal challenges. For example, roughly 40 percent of the budget of Horizon 
2020 – the new EU framework program – has been assigned to seven grand 
challenges: of the program’s total R&D budget of 72 billion euros, about 60 
percent is related to sustainable development and about 35 percent specifically 
to climate (EuropeanCommission 2013). 

The importance of climate change to the policy agenda provides relevance to a 
study on the organization of research programs in this scientific discipline. More 
importantly, from a methodological perspective, there is a rich history of collabo-
rative research in climate and environmental research. Environmental scholars 
have argued for years that they can only contribute to addressing challenges 
such as climate change by working across disciplinary boundaries and by 
collaborating with non-academic stakeholders (Funtowicz and Ravetz 1993; 
Hegger et al. 2012b; Pohl 2008). Climate (adaptation) research programs are 
subsequently on the forefront of the trend towards challenge-driven research. 
Understanding the organization and dynamics of climate adaptation programs 
can provide lessons for programs on themes without a history of collaborative 
research practices.

At the start of this study an explorative inventory of climate research programs 
was conducted to take stock of multi-actor research programs in 16 countries 
(Australia, Austria, Canada, Denmark, Finland, France, Germany, Ireland, Japan, 
the Netherlands, New Zealand, Norway, the United Kingdom, the United States 
of America, Sweden and Switzerland) (Wardenaar 2012). The exploratory analysis 
resulted in a long list of 56 climate research initiatives. After a screening of the 
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initiatives on program aims, research activities and science-society collaborations, 
26 initiatives (in 14 countries) were selected for further analysis. In a second step, 
questionnaires were sent to the program directors of the 26 initiatives. Eighteen 
program directors were willing to participate and provided information on their 
program’s mission, objectives and organization. Based on the survey response, 
14 programs were identified as multi-actor research programs (Table 1.1):

Table 1.1 Overview of 14 multi-actor research programs

Name Country Period

CSIRO flagship Australia Continuous

ACRP Austria Continuous

GICC France Continuous

KLIMZUG Germany 2008-14

Klimazwei Germany 2006-09

Climate changes Spatial Planning Netherlands 2004-11

Knowledge for Climate Netherlands 2008-14

Living with Water Netherlands 2004-11

NORKLIMA Norway 2004-13

CLIPORE Sweden 2004-11

ProClim Switzerland Continuous

UK CIP UK 2005-11

Tyndall Centre UK 2000-10

NOAA RISA USA Continuous

 

The explorative inventory provided valuable cases for more in-depth analysis on 
research coordination, stakeholder involvement and PhD training. In the relevant 
chapters of this thesis, case selection per topic is explained in more detail. In 
table 1.2, we provide some background information on the five most important 
cases in this dissertation.

Source: Wardenaar (2012)
Rathenau Instituut
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Table 1.2 Description of most important cases 

Program Chapter Description

Climate 
changes Spatial 
Planning

2 & 5

Dutch climate (adaptation) research program with the objective to “provide an operational 
knowledge infrastructure in the field of climate proof spatial planning for governmental and 
industry organizations.” The program was funded by the abovementioned Bsik-scheme and 
ran between 2004 – 2011 with an annual budget of 10 million € (50% subsidy, 50% 
co-funded).

KLIMZUG 4

German climate adaptation research program with the objective to “develop  innovative 
strategies for adaptation to climate change and related weather extremes in regions.” The 
program is funded by the German Federal Ministry of Education and Research (BMBF). It 
started in 2008 and ends in 2014. Annual budget of the program is 17 million €.

NOAA RISA 4

Climate adaptation program of the US’ National Oceanic and Atmospheric Administration 
(NOAA). The program runs since 1995 and has the mission to “help expand and build the 
US’ capacity to prepare for and adapt to climate variability and change.” The budget of the 
program changes yearly, but lies around 7 million € per year. 

Knowledge for 
Climate 4 & 6

Dutch climate adaptation program that started in 2008 and will end in 2014. The program is 
funded by a follow-up funding scheme of Bsik (FES). Mission of the program is to “develop 
applied knowledge, through cooperation between the Dutch government, the business 
community and scientific research institutes, in order to ensure that long term decision 
making takes into account the impacts of climate change.” The program has an annual 
budget of 13 million € (50% subsidy, 50% co-funded). 

Tyndall Centre 6

British climate research program that brings together scientists, economists, engineers and 
social scientists to “research, assess and communicate from a distinct trans-disciplinary 
perspective, the options to mitigate, and the necessities to adapt to current climate change 
and continuing global warming, and to integrate these into the global, UK and local 
contexts of sustainable development”. The program was funded between 2000 – 2010 by 
three UK research councils. Since 2010, the program is funded by its core partners (host 
universities) and by some additional research grants. The program has an annual budget of 
2 million €. 

 
1.5 Structure of this dissertation
This dissertation consists of five analytical chapters (Chapters 2–6) and a conclu- 
ding chapter that addresses the central research questions of the dissertation 
(Chapter 7). Below, we briefly introduce the scope, focus and research questions 
of the individual chapters. 

Chapter 2: Coordinating organizational collaborations in consortia
The focus in this chapter of the dissertation is on how multi-actor research 
programs coordinate organizational collaborations. Being seen as ‘network 
organizations’, it is often assumed that multi-actor research programs rely on 
what is called ‘network coordination’ to achieve their objectives. In this context, 
network coordination is usually defined as: (1) a greater distance from the state, 
resulting in a higher level of self-organization and (2) a governance style that 
relies on the participants’ shared interests and their mutual dependency, 
resulting in informal governance mechanisms (Braun 2003; Klerkx and Leeuwis 
2008a, 2008b; Lepori 2011; Potì and Reale 2007). As mentioned above, delega-
tion to networks has been treated as an undifferentiated coordination form. The 
organization studies literature shows, however, that network coordination can 
take many different forms (Provan et al. 2007). To fully understand multi-actor 
research programs as research coordination structures, it is crucial to focus on 
the actual coordination approaches that they develop. Chapter 2 addresses the 
following sub-questions:

Source: Wardenaar (2012), www.tyndall.ac.uk, www.climatechangesspatialplanning.nl, 
www.klimzug.de, cpo.noaa.gov, www.knowledgeforclimate.nl

Rathenau Instituut
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  1.  What actual coordination approaches do multi-actor research 
programs develop? 

 2.  How can we explain the development of a certain coordination 
approach? 

To answer these questions we built on insights from organization studies on different 
governance forms of network organizations. We performed a systematic comparison 
of the coordination approaches of two Dutch research programs: Climate changes 
Spatial Planning (CcSP) and Next Generation Infrastructures (NG Infra).

Chapter 3: An illustrative prelude to stakeholder involvement
Collaboration beyond sectoral boundaries is a key feature of multi-actor research 
programs. Non-academic stakeholders are expected to play a central role in these 
programs in order to increase the practical applicability of the knowledge 
produced. To illustrate that scientific excellence does not automatically result in 
practical applicability, the attention in this chapter briefly shifts away from multi-
actor research programs. The chapter provides an illustrative prelude to this 
salient aspect of such programs by presenting a research study from – rather than 
about – the environmental sciences. The chapter describes a case study on the 
consequences of allocation choices in bio-energy policies. It contrasts the use of 
life-cycle assessment (LCA) methodology in academic research with the use of 
this methodology in policy directives. By calculating the differences in climate 
change score of the same bio-electricity chain (rapeseed to electricity) in various 
directives, the article shows that methodological issues can have severe policy 
consequences. The chapter builds on insights from LCA studies and has a technical 
character, but in this way it provides insight into the sometimes subtle barriers to 
societal relevance. The chapter concludes with a plea for more cross-sectoral 
dialogues in order to increase the practical applicability of LCA methodology. 

Chapter 4: Stakeholder roles in challenge-driven research practices 
In this chapter the focus shifts back to multi-actor research programs as a response 
to such pleas for more cross-sectoral dialogues. Studies on stakeholder involve-
ment in multi-actor research programs have revealed a rich diversity in stake-
holder roles and activities, ranging from limited consultation rounds to extended 
knowledge coproduction projects (Boon et al. 2014; Hegger et al. 2012a; Kloet et 
al. 2013; McNie 2012; Roelofsen et al. 2011). However, understanding multi-actor 
research programs, as a means to organize challenge-driven research requires a 
more systematic understanding of the diversity of stakeholder roles in the 
context of these programs and the effect of such involvement on knowledge 
production processes. Chapter 4 thus raises the following two sub-questions of 
this dissertation: 
 
 3.  What roles do stakeholders play at the different levels of multi-actor 

research programs? 
 4.  How are these different roles linked to the research activities in 

multi-actor research programs?
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The chapter starts by defining stakeholder roles along three dimensions that 
have been studied separately in the literature but have not yet been combined: 
(1) the direction of flow of information between scientists and stakeholders, (2) 
the phase of the research process in which stakeholders are involved and (3) the 
nature of their contribution to the research process. The typology is subsequently 
tested empirically in three multi-actor research programs in the US (NOAA’s RISA 
program), the Netherlands (Knowledge for Climate) and Germany (KLIMZUG).
 
Chapter 5: Stakeholder involvement in agenda-setting
The analysis of stakeholder roles in multi-actor research programs confirms the 
rich diversity of stakeholder involvement in these programs. This diversity adds 
additional complexity to the already significant policy challenge of selecting a 
consortium that will carry out collaborative research activities that will contribute 
to the overall policy goal of addressing grand societal challenges. The aim of the 
fifth chapter is to explore to what extent ex ante evaluation of multi-actor 
research programs enables policymakers to select consortia that will carry out 
programs in which stakeholders are indeed involved. The chapter raises the 
following two sub-questions: 

 5.  How are stakeholders involved in the design phase of a multi-actor 
research program? 

 6.  To what extent is such involvement a predictor of their later 
involvement and financial contribution? 

To answer these questions we studied the 37 Dutch multi-actor research programs 
that were funded by the above-mentioned Bsik funding scheme. 

Chapter 6: Training a new generation of PhD holders?
After the previous chapters have provided insights into the organization and 
dynamics of multi-actor research programs, in this chapter the focus shifts to 
their long-term effects. Long-term effects are difficult to assess due to attribu-
tional and temporal aspects. In this dissertation, the skills of participating PhD 
students serve as an indicator of long-term effects on research practices. 
Previous studies have shown that socialization effects during the PhD phase can 
have long-lasting effects on research practices (Slaughter et al. 2002; Verbree 
2011). In the case that PhD students participating in multi-actor research pro-
grams actually develop a different set of skills from PhD students in traditional 
trajectories, it can be assumed that the rising popularity of these programs (with 
large numbers of participating PhD students) will have effects on future research 
practices. The chapter addresses the last three sub-questions of this dissertation:
 
7.  Is the set of skills developed by PhD students in multi-actor research pro-

grams different from the set of skills developed by PhD students in traditional 
trajectories?
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 8.  Are differences between training trajectories in skill development related 
to individual characteristics and to training context?

 9.  What is the relationship between individual characteristics and training 
context characteristics and the development of different types of skill?

To answer these questions a survey among 438 sustainability PhDs in the UK and 
the Netherlands was conducted. Approximately half of the PhDs were involved in 
a multi-actor research program, the other half followed a traditional trajectory. 
The survey gathered data on: (1) characteristics of individual participants, (2) 
characteristics of their training context and (3) their obtained set of skills. We 
distinguish between four types of skill: (1) academic research skills, (2) academic 
communication skills, (3) translation and dissemination skills, and (4) transferable 
skills.

Chapter 7: Conclusion, discussion and recommendations
The closing chapter of this dissertation presents the conclusions of this study. It 
discusses the scope and limitations of the main findings and provides recommen-
dations for policymakers, program directors and individual program participants.
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