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4  Developing a typology of stake-
holder roles in multi-actor research 
programs and its application to 
climate adaptation programs in the 
US, Germany and the Netherlands15

Abstract
Priorities in science are increasingly associated with grand societal challenges. 
Science policy makers and research funders are introducing new organizational 
forms to structure challenge-driven research. A key feature of these new organi-
zational forms is the involvement of non-academic stakeholders. Multi-actor 
research programs support challenge-driven research by bringing together a 
diverse range of actors around a challenge with the intention of concentrating 
research activities and fostering relationships among participants. Understanding 
multi-actor research programs as means to organize challenge-driven research 
requires a systematic insight into the diversity of interactions in the context of 
these programs. A typology of stakeholder roles that does justice to this diversity 
is lacking, but the literature provides sufficient building blocks. In this study, we 
subsequently develop a typology of stakeholder roles based on three recurring 
themes in the literature on stakeholder involvement: (1) the direction of the 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 contribu-
tion to the process. The combination produces seven distinct stakeholder roles, 
labelled sponsors, shapers, informants, reviewers, recipients, reflectors, and 
centrals. The typology was applied to a study of three large multi-actor climate 
adaptation research programs in the United States (NOAA’s RISA program), the 
Netherlands (Knowledge for Climate), and Germany (KLIMZUG). The empirical 
test verifies that the seven roles actually occur and can be identified as such and 
confirms that the typology is analytically useful. Our typology is more than an 
analytical instrument. Policy makers can use it as an instrument in shaping 
stakeholder involvement, making for a more effective approach to the grand 
challenges.

4.1 Introduction
Priorities in science are increasingly associated with grand societal challenges. 

15   This chapter has been submitted for publication by Environmental Science and Policy as 
Wardenaar, Tjerk, Edwin Horlings and Peter van den Besselaar, “Developing a typology of 
stakeholder roles in multi-actor research programs and its application to climate adaptation 
programs in the US, Germany and the Netherlands”
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Environmental and climate-related issues invariably feature on the lists of 
challenges. For example, roughly 40% 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, about 60% is related to sustainable 
development and about 35% specifically to climate (European-Commission 
2013). On both sides of the Atlantic, science policy makers and research funders 
are introducing new organizational forms to structure this challenge-driven 
research (Diedrich et al. 2011; Foray et al. 2012). A key feature of these new 
organizational forms is the involvement of non-academic stakeholders. 

Multi-actor research programs support challenge-driven research by bringing 
together a diverse range of actors around a challenge with the intention of 
concentrating research activities and fostering relationships among participants 
(Hessels et al. 2014). These programs are a popular organizational form in environ-
mental research. For example, an inventory of climate adaptation research 
programs in 16 OECD countries produced a long list of 56 programs, 14 of which 
could be classified as multi-actor research programs (Wardenaar 2013). However, 
studies on stakeholder involvement in environmental multi-actor research 
programs have revealed a rich diversity in roles and activities ranging from 
limited consultation rounds to extended knowledge co-production projects 
(Hegger et al. 2012b; Hegger et al. 2012a; Kirchhoff et al. 2012; McNie 2012; Pohl 
2008). Moreover, several authors have noted that many initiatives towards ‘new’, 
more interactive modes of research organization are not fundamentally different 
from ‘traditional’ research practices (Irwin 2006; Turnhout et al. 2013). 

Understanding multi-actor research programs as means to organize chalenge-
driven research requires therefore a more systematic insight into the diversity of 
interactions in the context of these programs.  The aim of this paper is to produce 
a typology of stakeholder roles that does justice to the diversity of interactions 
between scientists and stakeholders in these programs. Our typology classifies 
the roles that stakeholders (can) play in multi-actor research programs. We take 
the work of Carney and colleagues on stakeholder roles in British research 
centers as a starting point (Carney et al. 2009). We embed these roles deeper in 
the existing literature by redefining them along three dimensions identified in 
previous studies on stakeholder involvement: (1) the direction of the 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 contribu-
tion to the process. In addition, our typology takes into account that multi-actor 
research programs are nested organizational structures that organize their work 
at different levels: from the program, to themes and regional subprograms, work 
packages, and individual projects (de Jong et al. 2012; Merkx et al. 2012). 
Stakeholders can be involved on one or several levels (Hessels et al. 2014). Since 
the levels of a multi-actor research program are interrelated, according to the 
program’s  (explicit or implicit) logic, involvement at one level potentially affects 
(research) activities at other levels.
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The typology is subsequently tested empirically in order to verify that the roles in 
the typology actually occur and can be identified in a real-world situation, and to 
examine whether the typology can be applied to a practical analysis. It should be 
helpful in answering two substantive questions. (1) What roles do stakeholders 
play at the different levels of multi-actor research programs? (2) How are these 
different roles linked to the research activities in multi-actor research programs? 
The test concerns the roles of stakeholders in three large multi-actor climate 
adaptation research programs in the United States (NOAA’s RISA program), the 
Netherlands (Knowledge for Climate), and Germany (KLIMZUG). Data on stake-
holder roles were gathered in 63 semi-structured interviews with participants 
(around 20 interviews per program).

In section 4.2 we first discuss the organizational structure of multi-actor research 
programs and then develop a typology of stakeholder involvement by integrating 
three recurring themes from the literature: the direction of the flow of informa-
tion, the phase of involvement, and the type of contribution. The integration 
produces seven distinct stakeholder roles. The typology is empirically tested in 
the next sections. In section 4.3 we describe the data and methods that were 
used. The results of the empirical test are presented in section 4.4 with respect 
to the organizational structures of the programs (section 4.4.1), the roles of 
stakeholders in the programs (4.4.2), and the links between stakeholder roles and 
research activities (4.4.3). We present our conclusions and discuss their implica-
tions in section 4.5.

4.2 Stakeholder roles and nested organizational structures
Multi-actor research programs aim for challenge-driven research by stimulating 
and facilitating interactions between scientists and stakeholders (Boon et al. 
2014; Hegger et al. 2012b; Kloet et al. 2013; Pohl 2008). Studies on multi-actor 
research programs as coordination structures have shown that they are nested 
organizational structures (Klerkx and Leeuwis 2008; Wardenaar et al. 2014). To 
achieve their general objectives, consortia define within the program broad 
thematic and/or regional subprograms with more specific aims. Often, the work 
to be done is organized in smaller work packages, and within those, the individual 
projects are situated (de Jong et al. 2012; Merkx et al. 2012). In this way, the 
various levels of multi-actor research programs are linked to each other according 
to a more or less explicit program logic.

To understand multi-actor research programs as means to organize challenge- 
driven research, it is important to take these organizational levels in account. 
After all, the links between the levels within research programs make that 
stakeholder involvement at one level potentially affects (research) activities at 
other levels. Klerkx and Leeuwis’ case study of an agricultural multi-actor 
research program – although not focusing explicitly on stakeholder involvement 
– reveals how this can work (Klerkx and Leeuwis 2008). Policymakers from the 
Dutch Ministry of Agriculture are involved at the program level to provide input 
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on the broad themes of the program, farmers are involved at project level  to 
check whether the research yields results that suit the needs of users. Hence, 
stakeholder involvement in the program’s projects varies substantially due to 
local conditions, but the program has a certain model for challenge-driven 
research with stakeholders in complementary roles at different levels, for example 
setting a societal relevant research agenda (policy makers) and checking the 
relevance of research activities and output (farmers). 

However, interactions between scientists and stakeholders can take a wide 
variety of forms and a more systematic insight into the diversity of roles that 
stakeholders can have in scientific knowledge production is needed. An over- 
arching typology that does justice to the diversity of interactions between 
stakeholders and scientists is currently lacking, but the literature on stakeholder 
involvement provides many building blocks for such a typology. We take in this 
article the work of Carney and colleagues on stakeholder roles in British research 
centers as a starting point (Carney et al. 2009). To embed the roles identified by 
Carney et al. (2009) better in the existing literature we redefine them along the 
lines of three dimensions based on recurring themes in the literature. Before we 
discuss the roles, we introduce the three recurring themes that provide the 
building blocks: (1) the flow of information, (2) the phase of involvement, and (3) 
the type of contribution.

The first building block concerns the direction of the flow of information between 
scientists and stakeholders. The flow of information is a core concept in typolo-
gies that conceptualize science and society as two distinct domains. Examples 
are the concept of reconciling supply of scientific information with users’ demands 
(RSD) (McNie 2007; Sarewitz and Pielke Jr 2007), the concept of usable science 
(Dilling and Lemos 2011; Lemos and Morehouse 2005) and the concept of 
end-to-end systems (Agrawala et al. 2001). Classification according to the 
direction of information flows is intuitively attractive and can be found – some-
times implicitly – in many different studies of stakeholder involvement (Edelenbos 
et al. 2011; Jolibert and Wesselink 2012; Rowe and Frewer 2005; Talwar et al. 
2011). The literature that focuses on flows between science and society suggests 
a distinction between three types of information flow: (1) dissemination (one-way 
flow from scientists to stakeholders); (2) consultation (one-way flow from stake-
holders to scientists); and (3) exchange (interactive flows between stakeholders 
and scientists).

The second building block concerns the phase in the research process in which 
stakeholders were involved. Various scholars stress the importance of interac-
tions in all phases of the research process (Dilling and Lemos 2011; Edelenbos et 
al. 2011; Lemos and Morehouse 2005; McNie 2012; Wardenaar et al. 2012). 
However, it has been showed that the phase in which stakeholder involvement 
takes place has a large effect on the outcomes of a project (Mostert 2003). 
Stakeholder involvement consequently has a temporal dimension that is rarely 
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made explicit in classifications of stakeholder involvement (for examples see 
(Jolibert and Wesselink 2012; Talwar et al. 2011). In our typology we use a broad 
distinction between three phases: (1) before the research, (2) during the research, 
and (3) after the research (Carney et al. 2009).
 
The third building block concerns the type of contribution made by stakeholders. 
In the literature, four types of contribution can be identified; (1) needs, (2) 
knowledge, (3) resources, and (4) audience. Needs are a focal point in concepts 
such as RSD and usable science. By expressing their needs or explaining their 
opinions and values, stakeholders enable scientists to work on scientific know-
ledge that meets the needs of society (Lemos and Morehouse 2005; McNie 
2007). Knowledge or information is the main interpretation of stakeholder 
contribution in concepts such as coproduction, joint knowledge production, and 
transdisciplinary research. The value of such a contribution is that stakeholder 
knowledge is grounded in local experiences and is strongly entwined with the 
day-to-day activities of people (Edelenbos et al. 2011). Stakeholders can also 
contribute to scientific knowledge production by providing resources, such as 
funding, facilities and personnel (Jolibert and Wesselink 2012). Finally, stake- 
holders can provide an audience for scientists and their work.
 
Figure 4.1 below provides a visual representation of how the seven roles are 
defined by the three dimensions. Before we specify the individual roles and 
illustrate them with examples from the literature, we briefly discuss the typology 
as a whole.  The main differentiations between the roles are made by the flow of 
information (y-axis, three categories) and the phase of involvement (x-axis, three 
categories). That this doesn’t result in nine stakeholder roles has to do with the 
linear character of the upper part of the typology (first two rows of the figure). 
“Consultation” can – by the used definitions – not occur after the research project, 
while “dissemination” cannot occur before or during the research project. 
Stakeholder interactions with a more interactive and non-linear character are 
covered by the roles in the bottom part of the typology (last two rows of the 
figure). While the roles of “shapers”, “reviewer” and “reflectors” still have a linear 
character in a temporal sense, this only holds for the research project as such. 
For example, the contributions of “reflectors” are at the same time end and 
starting point of research activities and the contributions of “reviewers” can in an 
iterative sense rephrase research questions within a research project. In the case 
of “centrals” interactions between scientists and stakeholders become so frequent, 
that it is no longer possible to distinguish their contributions on either linear 
scale. Type of contribution is depicted per role in the cells of the figure. Some 
roles are associated with one specific type of contribution (e.g. “recipients”), 
while others are associated with various types of contribution (e.g. “reviewers). 

1.  Sponsors contribute to a research project by providing resources such as 
funding. Their contribution is one-way (from stakeholder to scientists) and 
before the research process starts. For example, charity funds in health-
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care - representing patients, family members and donors -  often organize 
their calls for research proposals as sponsors, i.e. in a similar way as 
research councils.

2.  Shapers are involved before the research process but do exchange 
information. This exchange between scientists and stakeholders defines 
the eventual scope and focus of the research project. Shapers (can) 
provide various contributions. For example, they express their concerns 
about certain topics (needs) or suggest relevant case studies (knowledge). 
An example are the multi-stakeholder dialogues organized by the Dutch 
Ecogenomics Consortium on desirable directions for scientific develop-
ments in the context of the consortium  (Roelofsen et al. 2011). 

3.  Informants are involved during the research process. They perform the 
conventional role of stakeholders in that they provide information that 
scientists need for their research. Informants can provide (1) information 
on needs (e.g. in interviews on attitudes on climate change) or (2) know-
ledge (e.g. in a survey on the adaptation strategies of local companies).

4.  Reviewers exchange information with scientists during the research 
process. In this role they provide an audience for scientists but also reflect 
on the progress and results of the project. Their contribution can be 
either the expression of needs to better align the research to their own 
needs or the input of knowledge to strengthen the practicality of the 
research. The farmers from the abovementioned study of Klerkx and 
Leeuwis (2008) are an example of stakeholder in the role of reviewer in an 
agricultural research context. 

5.  Recipients are involved at the end of the research process as an audience 
for research outputs. Like the informant, the recipient is also ‘traditional’ 
stakeholder role in scientific knowledge production. Examples range from 
readers of (popularized) research findings to users of models, software, 
and other research output.  

6.  Reflectors are involved at the end of the research process. Reflectors 
exchange information with scientists on the results of the project. In this 
way, reflectors can be the starting point of a new research cycle. The 
English project on regional greenhouse gas emissions described by 
Carney et al. (2009) provides an example. Stakeholders were at the end of 
the project asked for their feedback on the research process, their 
feedback subsequently informed three follow-up projects on the same 
topic (Carney et al. 2009).  

7.  Centrals are involved throughout the research process. Their role in the 
process is comparable to that of scientists owing to their close connection 
to a project and the diversity of their contributions. So-called knowledge 
co-production projects provide ample examples of stakeholders in the 
role of central. For example, Boon and colleagues describe a project on 
flood risks in unembanked areas wherein stakeholder participants (from a 
local municipality) became full members of the research team (Boon et al. 
2014). 
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Figure 4.1  Seven stakeholder roles based on three recurring themes in the 
literature on stakeholder involvement in environmental sciences
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4.3 Methodology
The typology will be empirically tested in order to verify that roles actually occur 
and can be identified as such. In this section we explain the methods used to 
collect and analyze the data.

4.3.1 Data gathering: case selection and interviews
We analyse stakeholder roles in three multi-actor research programs: NOAA RISA 
(USA), KLIMZUG (Germany), and Knowledge for Climate (the Netherlands). The 
programs were selected from an inventory of multi-actor research programs in 
climate (adaptation) research (Wardenaar 2013). The three programs have a 
transdisciplinary approach, aiming to involve stakeholders in all phases of the 
research process and – as table 4.1 shows – are large-scale, multi-annual, and 
multi-level programs.

Data were collected using interviews, document analysis, and site visits. For the 
interviews we selected program members from different subprograms (regions, 
themes) and in different positions (directors, managers, scientists, stakeholders) 
to adequately represent the diversity of each program. We selected subpro-
grams with a different regional focus (e.g. one with an urban focus and another 
with a rural focus), and with a different thematic focus (e.g. one on drought and 

Rathenau Instituut



Rathenau Instituut 69

another on sea level rise). In the case of the RISA program, which is a program 
with a long history, we also selected subprograms with different starting dates 
(e.g. a well-established one and a newly started one). We selected three candidate 
subprograms and discussed our selection with program management to check 
(1) whether the selection gave a good representation of the program as a whole, 
and (2) whether subprogram members were available during our research period  
(in the case of the RISA program we changed one region for practical reasons).

Table 4.1 General characteristics of three cases16 

NOAA RISA KLIMZUG KfC

Country USA Germany the Netherlands

Size (€ mln / year) 7 17 13

Period 1995 – present 2008 – 2014 2008 - 2014

Main funding source NOAA BMBF FES

Focus Regions Regions Regions & Themes

Number of regions 11 (& 2 finished) 7 8

Number of themes 0 1 (Begleitprozess) 8

After the selection of subprograms, we approached interview candidates with 
different positions (management, scientists ranging from principal investigators 
to PhDs, and stakeholders).  The availability of interviewees was an important 
criteria, owing to the limited duration of site visits (between 2 and 4 weeks per 
program). We conducted 63 interviews with program directors and with partici-
pants of different subprograms. Table 4.2 shows the number of interviewees by 
position and program.

Table 4.2  Overview of interviewees in different roles per strategic research 
consortium

NOAA RISA KLIMZUG KfC

N Interviews 20 22 21

  Directors 1 2 4

  Management 7 3 5

  Scientists 12 12 7

  Stakeholders 0 5 6

N Regions/themes 5 3 6

16   Sources: cpo.noaa.gov, www.klimzug.de, kennisvoorklimaat.klimaatonderzoeknederland.nl, 
Wardenaar (2013)

Rathenau Instituut
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The interviews were open and semi-structured to allow for the rich diversity of 
stakeholder involvement in multi-actor research programs and the inclusion of 
cases from different countries. The interview protocol included four main themes 
that had to be addressed by the interviewees, but allowed interviewees to 
elaborate on topics they regarded most relevant. The four main themes of the 
interview were: (1) project and research activities in the context of the program, 
(2) involvement in interactions with stakeholders (or scientists in the case of 
interviews with stakeholders), (3) individual motivations and incentives for 
participation, and (4) the national science system. Interviews took around one 
hour, were recorded and transcribed.

4.3.2 Data analysis
Interview data were analysed using a standardized codebook. The codebook 
was created in an iterative process of theory-driven code development (DeCuir-
Gunby et al. 2011). The initial codebook consisted of two main aspects, i.e. (1) 
organizational level and (2) stakeholder roles. The initial theory-driven version of 
the codebook was discussed among the research team, and was then tested and 
revised within the context of the data. Six interviews were randomly selected and 
coded with the first version of the codebook. The codes were found to be 
relevant and applicable. The coding of the six interviews helped to develop more 
precise codes and further clarify the meaning of codes.
 
The codes for organizational levels distinguish between four levels where 
stakeholders are involved: (1) program, (2) subprogram, (3) work package, and (4) 
project. The most general level concerns the aims and activities of the program 
as a whole. The other levels have an increasingly narrow focus on a specific part. 
This narrowing focus is accompanied by an increasing level of detail and speciali- 
zation. The most specific level in this respect is the project where the actual 
research takes place. Stakeholder roles were defined as described in section 4.2. 
 
After the codebook had been tested and adjusted, all interviews were coded 
using the standardized codebook. This resulted in a total of 360 coded quotes 
on stakeholder involvement, specifically 114 quotes for NOAA RISA, 115 for 
KLIMZUG and 131 for KfC. The verified quotes were grouped together to provide 
an overview of interactions within a subprogram. This resulted in 17 overviews (14 
subprograms and 3 directors) that included all interactions per subprogram. 
Different interviewees discussed the exact same interactions between scientists 
and stakeholders. Double-counting was prevented by giving every interaction a 
unique name, thus bringing together quotes on the same interaction as recounted 
by different interviewees. This reduced the number of unique interactions to 150, 
specifically 55 for NOAA RISA, 47 for KLIMZUG and 48 for KfC. Finally, the codes 
assigned to these 150 interactions were checked for inconsistencies.

4.4 Empirical findings
In this section, we present the results of testing empirically the typology on three 
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multi-actor climate adaptation research programs. We start with a description of 
the organizational structures of the three cases (section 4.4.1). The cases are then 
compared with respect to the roles of stakeholders in the programs (section 
4.4.2). On the basis of this comparison, we discuss how stakeholder roles at 
different organisational levels influence research activities in the contexts of 
these programs (section 4.4.3).

4.4.1 Organizational structures
NOAA’s RISA program was established in 1995 to build the USA’s “capacity to 
prepare for and adapt to climate variability and change by providing cutting- 
edge scientific information to public and private user communities” (NOAA CPO, 
2011a). Eleven RISA teams are currently operating throughout the USA. The 
teams have a large degree of freedom in organizing themselves, in defining their 
region, and in selecting research topics. As a consequence RISA teams can differ 
strongly among each other in organizational form and (research) approach 
(Feldman and Ingram 2009; McNie 2012), making it difficult to make generaliza-
tions about the eleven teams. The teams cover large geographical areas and 
between 3 and 11 research topics (per team). RISA teams are interinstitutional 
collaborations  involving between 2 to 11 institutions. The majority of teams only 
consist of academic institutions. 

The interviews reveal that the program has a strong bottom-up approach, which 
is driven by principal investigators:

 “It is bottom-up, regional contextualized […] with respect to the research, 
we want to get money to people in places, to really understand the 
regional and local context” (NOAA RISA, Program Manager)

As a result, the RISA program has a relative simple organizational form. NOAA 
funds the eleven RISA teams, which subsequently distribute the funding among 
their projects. Work packages are not formal parts of the structure but are 
loosely defined – i.e. bottom-up – themes that provide an umbrella for partici-
pants who share research interests.

The German KLIMZUG program was implemented in 2008 by the German 
Ministry of Education and Research (BMBF) to increase Germany’s adaptive 
capacity. At present, seven KLIMZUG pilot regions are operational. In the regions, 
scientists are expected to collaborate with regional actors in an interdisciplinary 
way. The seven KLIMZUG region projects have organized their activities around 3 
to 6 topics (per region). The main part of the work is done by project partners. 
Project partners have signed up at the beginning of the project and are individu-
ally responsible to the ministry for their part of the work. In addition to project 
partners, all projects have cooperating partners in the region with a less clearly 
defined role in the project. Project partners strive to include all relevant actors in 
their region into their network.
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Like the RISAs, the KLIMZUG regions have a high degree of autonomy. However, 
during the proposal phase and the first evaluation BMBF exerted extensive 
pressure on the regions to incorporate the importance of building regional 
networks in their program. KLIMZUG regions consequently have projects that 
focus on conducting research and projects that focus on networking activities (to 
fulfil the objective to include all relevant actors in their region into their network). 
The organizational structure of the program is therefore more complex than that 
of the RISA program. There is a vertical difference because work packages 
around themes such as food, civil society or estuary river management are part 
of the formal structure. The distinction between network projects and research 
projects adds a horizontal difference: projects at the same level have another 
function within the organizational form. 

Knowledge for Climate (KfC) was approved by the Dutch Cabinet in 2007 and 
funded from the Economic Structure Enhancing Fund (FES). Knowledge for 
Climate “aims 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” (Knowledge for Climate 2012). In contrast to the RISA program 
and KLIMZUG there is an additional organizational level between the funder and 
the subprograms. The foundation Stichting Kennis voor Klimaat (Foundation 
Knowledge for Climate) has been established to coordinate the program and 
consists of a board of directors, a program office and a knowledge transfer 
office.

The program has  two types of subprograms: (1) eight hotspots with a regional 
focus, and (2) eight themes. In the projects of hotspots, scientists and stake- 
holders are supposed to collaborate closely on urgent climate issues. The 
majority of hotspots is headed by a non-academic stakeholder like a municipality, 
a province, or a government agency. The thematic projects have a more long-
term perspective and are dominated by scientists. The organizational structure 
of Knowledge for Climate is thus highly complex with an additional organizational 
level and different types of subprograms (i.e. hotspots and themes) and projects 
(i.e. hotspot projects and theme projects).

4.4.2 Stakeholder roles in NOAA RISA, KLIMZUG and Knowledge for Climate
The interviews resulted in data on 150 unique interactions between stakeholders 
and participating scientists. Figure 4.2 shows the percentage of stakeholder roles 
that occur within the programs. In this section we discuss how frequently the 
seven stakeholder roles occurred in the three programs and discuss differences 
between the programs.

Sponsors and shapers are the least frequent roles in the three programs. In most 
cases, sponsors are interested in a piece of research that does not fit neatly in 
the program logic. A typical example is the request for a report on regional 



Rathenau Instituut 73

climate change projections by the environmental office of the city of Bremen in 
Nordwest 2050 (KLIMZUG). The work on these projections had been done by a 
specialized consultant in the context of Nordwest 2050. The city of Bremen could 
have waited for the results of the project, but they needed the report for a 
specific working group and were especially interested in specific aspects and 
questions. They subsequently requested – and funded – a report on these topics 
from Nordwest 2050.

Shapers have a less ad hoc character than sponsors and mainly play a role in the 
Knowledge for Climate program.17 The Dutch program has organized several fora 
and mechanisms for scientist-stakeholder exchanges before the research. An 
example is the involvement of hotspot members (stakeholders) in setting the 
research agenda of the thematic subprograms. In a first step, hotspot members 
were asked about their knowledge needs. The program directors included in the 
open call for thematic subprograms a document that contained these needs. In a 
second step, hotspot members were given tokens that represented research 
money. Scientists were given the opportunity to present their proposal and 
discuss it with hotspot members. After this exchange of information, hotspot 
members were asked to allocate their tokens to the proposals they found most 
relevant. This is how the research budgets of the thematic subprograms were 
determined.

Informants are stakeholders consulted during the research. In the three programs, 
about half of the informants perform their role in the conventional fashion, by 
providing scientists with the information scientists need for their research. 
KLIMZUG informants were most often consulted on information or data. For 
example, in a survey of the Nordwest 2050 project local companies were asked 
about climate awareness and strategies. In dynaklim – another KLIMZUG region 
– local authorities were interviewed about adaptation plans. In the case of the 
RISA program, informants are often consulted on their needs. RISA projects 
apply a broad range of methods ranging from anthropological approaches, like 
“sondeos” and listening sessions, to surveys.

Reviewers occur relatively frequently in the three programs, especially in 
Knowledge for Climate and NOAA RISA. Reviewers provide an audience during 
the research, but also give feedback. Typical organizational forms to involve 
reviewers are steering groups and sounding boards. For example, the RISA 
Western Water Assessment (WWA) has a stakeholder board with representatives 
of relevant sectors such as water and climate. According to WWA management, 
research progress is discussed to elicit insights on the relevance of the sub-

17   No shapers were identified in our analysis of the RISA program. A recent study on one of the RISA 
teams (GLISA) that was not included in our case selection does describe the involvement of 
stakeholders in a shaper role (Lemos et al. 2014). 
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program’s activities and gather ideas for new research directions. Reviewers are 
also involved in less formal ways. CCRUN – a recently started RISA – actively 
approached city governments (who they consider as their key stakeholders) to 
provide presentations on their projects and gather feedback and suggestions.

Recipients – together with centrals – are the most frequent roles in the programs 
especially in the RISA program and KLIMZUG. The programs reach recipients by 
means of regular, standardized dissemination activities like climate forecast 
updates, websites, or newsletters; by giving presentations to specific audiences, 
such as for citizen or grass-root organizations, and chambers of commerce; by 
approaching or inviting the (local) press; and by setting up specialized websites 
that contain information, for example on tools for managing climate risk in 
agriculture or stream flow reconstructions from tree rings.

Reflectors do not occur very often in the three programs, perhaps because of the 
limited duration of the programs. Like recipients, reflectors are involved at the 
end of the research process. Scientists present or discuss the findings of a 
research project. Unlike in other roles, there is an exchange with stakeholders 
that leads to the start of a new research process. The public events organized by 
KLIMZUG NORD in areas where its researchers are active provide an example. 
The subprogram organizes such local events to generate new research projects 
with more involvement of local stakeholders. For example, one such an event in 
the small town of Buxtehude resulted in a new research project on the local river.

Centrals are involved throughout the research process. Among centrals, the line 
between scientists and stakeholders becomes blurred. In line with the mission 
statements of the programs, stakeholders participate frequently as centrals in the 
three programs. In some cases, centrals are stakeholders that are close to the 
research world, for example the involvement of Prognos AG in dynaklim 
(KLIMZUG). This consultant participates in two of the subprogram’s research 
areas on an equal footing with participating academic scientists. Key regional 
stakeholders also participate as centrals. In the same KLIMZUG subprogram, the 
local water board EGLV participates as project partner, runs research projects, 
and facilitates dialogues with other stakeholders. The percentage of centrals is 
especially high in the Knowledge for Climate program. This can be explained by 
the program’s matching requirement for stakeholders. This requirement is a 
strong incentive for participating scientists to talk to stakeholders:

“And the matching requirement works, because to get matching scientists 
have to go out and talk with stakeholders before the research” (KfC, 
Program Director)

On their part, stakeholders who supplied matching funds have a strong incentive 
to stay involved throughout the research.
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The description of stakeholder roles in the three programs reveals differences in 
their approach to challenge-driven research. Where it concerns the temporal 
dimension of stakeholder roles, Knowledge for Climate stands out. Compared to 
NOAA RISA and KLIMZUG, stakeholders of KfC are relatively more involved in 
roles before the research and throughout the whole process (sponsors, shapers, 
and centrals), namely 20% and 39% (KfC) versus 8% and 18% (NOAA RISA), and 
6% and 22% (KLIMZUG). Knowledge for Climate is also different where it con-
cerns the directional dimension of stakeholder roles. The Dutch program has a 
much lower frequency (18%) of one-way roles (sponsors, informants, recipients) 
than KLIMZUG (53%) and RISA (58%). An important reason is that the RISA 
program and KLIMZUG have a broader objective to reach the general public 
and/or to create a network for change. 

Figure 4.2  Percentage of stakeholder roles (Total N = 160, and per case 
(N = 60 (RISA), 49 (KLIMZUG), 51 (KfC))
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4.4.3 Linking stakeholder involvement to knowledge production
Like other multi-actor research programs, NOAA RISA, KLIMZUG and Knowledge 
for Climate have nested organizational structures. They are ambitious regarding 
the involvement of stakeholders in the various levels of their program. When we 
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look at the roles that stakeholders play at these levels, we identify different ways 
of linking stakeholders to the research activities in the programs.

RISA program
Almost 60% of the interactions in the RISA program take place at the project 
level. This high percentage confirms the bottom-up, regional contextualized 
character of the program logic. At this project level, stakeholders are predomi-
nantly involved as recipients, centrals and reviewers, and to a lesser extent as 
sponsors and informants. The emphasis on stakeholder involvement is thus on 
the most detailed and specialized level during the research process. As has also 
been observed in other studies of the RISA program, research activities have 
been most closely aligned with either individual stakeholders or stakeholder 
groups (Feldman and Ingram 2009; McNie 2012). Looking at the type of contri-
bution, stakeholders contribute mainly by expressing their values and needs. 

The RISA teams are driven by projects with PIs who work – often for a long 
period of time – within the region. Their frequent interaction and familiarity with 
regional stakeholders provide them with new research directions and projects. 
During these projects values and visions of stakeholders are gathered as feed-
back on the relevance of the ongoing work. The focus of the projects is broad 
and strives to gather all relevant regional needs through the involvement of many 
different stakeholders:

“[W]hat we’re looking for from a RISA is to interact with the diversity of 
stakeholders, so that we understand [...] how the agricultural community, 
the water community, the coastal community, the ecosystems community, 
managers and decision makers, from all those communities, understand 
and use climate information” (NOAA RISA, Program Manager)

The knowledge that is produced in these projects is highly relevant for involved, 
individual stakeholders that range from water managers to ranchers to indige-
nous communities. To increase the reach of the program, produced knowledge is 
aggregated at the subprogram level. At this level, the only other frequent stake- 
holder role in the program occurs, i.e. recipients. These stakeholders are reached 
by channels like websites, newsletters, webinars. 

KLIMZUG
In figure 4.2, KLIMZUG looks very similar to the RISA program. When we take the 
distribution of stakeholder roles across the various levels into account,  this 
image changes. The emphasis of the BMBF on building a regional network of 
change has resulted in the two pillars; networking activities and scientific 
projects. In contrast to the RISA program, stakeholder interactions are much 
more evenly distributed across the various levels (subprograms 37%, clusters 
19%, network projects 11%, and science projects 36%). In the science projects 
stakeholders predominantly play the role of informant (contributing by providing 
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information) or recipient. The exchange of information takes place mainly at the 
levels of networking projects and especially in the clusters. 

Stakeholders are identified in the networking activities and they are invited to 
attend a platform meeting or regional conference at cluster level. Here the two 
pillars of the KLIMZUG regions come together. Scientists present their research 
products, provide information about climate change and adaptation measures, 
and are open to suggestions. Stakeholders can provide feedback on ongoing 
research (by expressing opinions and needs) which consequently adjusts the 
direction of the research projects. Like in the RISA program, produced know-
ledge is aggregated at the subprogram level and recipients are reached through 
such channels as websites, newsletters, and presentations.

Knowledge for Climate
Section 4.4.2 revealed that Knowledge for Climate has a different approach to 
challenge-driven research than the RISA program and KLIMZUG. When we take 
the different levels into account, in some aspects the KfC model resembles the 
opposite of the American program. In the American model projects are the 
generators of challenge-driven research, whereas the Dutch program starts by 
involving stakeholders at the most general levels of the program, i.e. program, 
hotspot and theme level. At these levels, stakeholders are involved before the 
research as sponsors and especially as shapers. Their contribution of needs 
trickles down to the lower organizational levels.
 
At these levels, a second important difference with the RISA program emerges. 
Diversity of stakeholders is not a main objective in the projects, because the 
program focuses on a set of key stakeholders. These stakeholders are often 
governmental organizations who have provided matching funding for the 
research. These stakeholders are often involved during the research in the 
hotspot and theme projects, for example as centrals that provide practical 
knowledge. Unlike the RISA program and KLIMZUG, Knowledge for Climate 
does not primarily focus on the general public. 

4.5 Conclusions
The increasing importance of grand societal challenges in the organization of 
scientific knowledge production results in a rising demand for stakeholder involve-
ment. Multi-actor research programs are a popular organizational form for involving 
stakeholders in climate adaptation research. Stakeholder roles and activities in 
environmental multi-actor research programs have been shown to be highly diverse. 
Yet, there is no systematic insight into this diversity. Understanding multi-actor 
research programs as means to organize challenge-driven research requires such 
an insight.

In this study we have developed a typology of stakeholder roles that does justice 
to the diversity of the interactions between scientists and stakeholders. We took 
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the work of Carney and colleagues on stakeholder roles in British research centers 
as a starting point (Carney et al. 2009). The roles identified by Carney et al (2009) 
were subsequently redefined along the lines of three recurring themes in the 
literature on stakeholder involvement: (1) the direction of the 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 
process. The combination produces seven distinct stakeholder roles, labelled 
sponsors, shapers, informants, reviewers, recipients, reflectors, and centrals.

The typology was tested empirically for two reasons. First, it should be possible 
to identify the typological roles in a real-world situation. Second, the typology 
has to be analytically useful. Application of the typology to climate adaptation 
programs in the US, Germany and the Netherlands verifies that the seven roles 
actually occur and can be identified as such. The empirical test also confirms that 
the typology is analytically useful. The results show that (1) stakeholders play 
different roles at different organizational levels, (2) involvement at one level 
affects (research) activities at other levels, according to a more or less explicit 
program logic, and (3) programs use different ways to link stakeholder involve-
ment to scientific knowledge production. In the RISA program, the research is 
driven by involvement of stakeholders at the detailed project level. Their contri-
bution of expressing needs generates the production of societal relevant 
knowledge that is subsequently disseminated at a more aggregated level. In 
KLIMZUG, stakeholder activities and research activities take place in two pillars 
(networking projects and research projects). At the cluster level, stakeholders can 
adjust the research process by providing feedback – needs and knowledge – on 
the ongoing research in the scientific projects. Knowledge for Climate starts with 
contributions of stakeholders at the most general level. Their input trickles down 
to lower, more detailed organizational levels where stakeholders provide 
additional contributions – especially practical knowledge – as centrals.
The comparative analysis of stakeholder roles in the three programs revealed 
differences within and between cases. The differences within cases revealed that 
interactive projects with stakeholders in the role of centrals were found alongside 
traditional (Mode 1) research projects with a linear conception on the possible 
contributions of stakeholder. Moreover, despite transdisciplinary objectives, 
traditional stakeholder roles like informants and recipients were still among the 
three most frequently occurring roles in the three programs. At a first glance, this 
finding is in line with critical studies of science and technology that have concluded 
that the “new” organizational forms of science merely reproduce traditional 
scientific ideals (see e.g. Turnhout et al. 2013). However, our analysis also suggest 
that in terms of research activities these more traditional roles are complementary 
to the roles of stakeholders in the more interactive projects. Additional research 
is therefore needed on the effects of programs’ different organizational approaches 
to stakeholder involvement on the knowledge that is produced within these 
programs. An avenue of future research that would be very promising in this 
respect is linking the findings on organizational differences between programs 
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with the research on the usability and societal impact of the knowledge produced 
in these programs (De Jong et al. 2012; Feldman and Ingram 2009; Kirchhoff 
2013; Kirchhoff et al. 2013; McNie 2012; Merkx et al. 2012).

The findings from this study are relevant for those policymakers who implement 
and oversee multi-actor research programs. At present, stakeholder involvement 
is often formulated as a general requirement, but its organization is essentially 
left to individual programmes. However every approach has its own strengths 
and weaknesses. The RISA program is able to gather a large diversity of stake-
holder needs, but gives a high degree of autonomy to participating scientists 
and has the potential risk that regions are dominated by the hobbyhorses of 
some PIs instead of the region’s needs. In addition, a recent study on the RISA 
program has argued that it is difficult for the program to increase its reach 
beyond the directly involved stakeholders (Kirchhoff et al. 2013). The two-pillar 
approach of KLIMZUG ensures that the scientific projects make progress even 
when stakeholder activities are difficult. Interviewees emphasize, however, the 
difficulty of bringing the two pillars together. Knowledge for Climate narrows 
down the number of stakeholders and, by including a funding requirement, it 
manages to keep stakeholders involved throughout the research process. A 
drawback of this model is that poorly organized stakeholders (or stakeholders 
without means) do not play a (direct) role in the program. Our typology is more 
than an analytical instrument. Policy makers can use it as an instrument in 
shaping stakeholder involvement, making for a more effective approach to the 
grand challenges.
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