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Abstract This paper substantiates previous qualitative work on stakeholder involvement
(SI) in science with evidence from practice. Through a web-based survey among scholars
and researchers engaged with sustainability or transition research in Germany and in-
ternationally, current stakeholder involvement practices are systematically evaluated. The
underlying framework consists of five criteria that are crucial for a scientist’s perspective on
stakeholder involvement: understanding of science, kind of knowledge, objectives, roles and
the science-policy-interface.Building on these criteria, four ideal types of SI in science are
derived: the technocratic, the neoliberal-rational, the functionalist and the democratic type
[43]. Based on this conceptual work, we strive to answer the following four research ques-
tions: In what way do scientists involve stakeholders today? What kind of concepts and
ideals underlie their actions? Do ideals and reality match when scientists involve stake-
holders? How do researchers’ concepts of and ideals concerning stakeholder involvement
relate to the types of SI identified in our previous research? Our results (n=52) give an
interesting overview about different backgrounds and types of stakeholder involvement in
science. Even though most respondents do not see a clear gap between their concepts of
SI and their experience when conducting it, they stated manifold problems and trade-offs.
Although there was agreement on some of the criteria for SI, the data did not reflect consis-
tent types of SI as defined in our framework (see [43]). This might be a hint towards a lack
of training and reflection of practitioners towards conceptual and theoretical questions of
(transdisciplinary) science. We conclude that more qualitative research on actual practices
is needed to better understand the stakeholder-scientist nexus.

Keywords Concepts of Stakeholder Involvement · Sustainability Research

1 Introduction: Understanding Practices of Stakeholder Involvement in
Science

The involvement of stakeholders in science is an expanding trend in an increasing number
of research areas, especially in those which besides their technological dimension touch
societal, economic and political interests [1]. Due to the societal embeddedness and com-
plexity of such fields like i.e. the energy transition, the scientific community felt the need
to go beyond conventional scientific methods by incorporating non-academic actors’ views
and knowledge in their research. These actors are commonly addressed as “stakeholders”,
e.g. as “persons that, besides their expertise, also have an interest in some aspect of reality
because they are a part of it. Stakeholders can be representatives of associations, companies
or non-governmental organizations“ [48].

Thus, the concept of stakeholder involvement, which has been common in the economic
realm (mainly to deal with Corporate Social Responsibility strategies) or the political realm
(i.e. in decision-making processes) for some time, has also been integrated into the broader
science environment [67: 175-178]. It is especially prominent in new emerging scientific fields
such as sustainability science1 [33,8,36,28,52,30,74], transformative research [63,71,11,9] and
transition research [34,18,19,39,42]. These new fields incorporate a broad array of concepts

1 For a comprehensive and thorough review, see [37].
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like post-normal-science [17], mode-2 science [20], mode-3 science [63] or citizen science
[27,14] as well as transdisciplinary [26,4,10,65,5,29,49] and participatory research strategies
[31,32,3,61,64,22,60].

Since stakeholder involvement in science is a relatively recent trend, academic literature
mainly focuses on specific case studies [7] and there is yet little work on comprehensive
frameworks and concepts that help differentiate between the various ways SI is practiced
in science. Drawing on the work of Renn and Schweizer [59] on stakeholder and public
involvement in the political realm of risk governance, we have addressed this conceptual
research gap by developing ideal types of SI in our previous work [43]. We used the categories
of roles, objectives, understanding of science, kind of knowledge and science-policy interface
to develop four ideal types of stakeholder involvement in science.2 Here, we strive to answer
the following four research questions:

1. In what way do scientists involve stakeholders today?
2. What kind of concepts and ideals underlie their actions?
3. Do ideals and reality match when scientists involve stakeholders?
4. How do researchers’ concepts of and ideals concerning stakeholder involvement relate to

the types of SI identified in our previous research?

We have developed an online survey for practitioners of SI in sustainability science that we
have distributed through our networks using a snowball sampling procedure. The survey
aims at gathering information on current practices of stakeholder involvement in science
as well as at systematizing the researchers’ underlying concepts. Thus, we ask for informa-
tion on demographic criteria such as education, funding and current projects as well as on
the methods and kinds of stakeholders involved. Aside from data on scientific fields and
researcher profiles, the survey focuses on conceptual questions, asking for the scientists’
ideals when involving stakeholders. In this context, we draw on our five criteria of stake-
holder involvement in science: which understanding of science is guiding scientists in their
research? What roles do scientists assign to stakeholders? What are the scientists’ objectives
when involving stakeholders? What kind of knowledge do they want to gather and (how) is
this knowledge relevant in the political realm? For each question, we offer four idealtypical
answers that each reflect a certain understanding of stakeholder involvement as identified
in our typology. Thus, the survey also provides information on how our ideal-typical posi-
tions on SI reflect the actual understanding of practicing scholars. Furthermore, we have
asked scholars whether their ideals of SI match their actual experiences in the field and
whether they see any trade-offs between their scientific goals and stakeholder involvement.
Finally, the survey looks ahead, addressing the question of necessary improvements that
would allow scientists to integrate stakeholders better in the future.

The paper proceeds as follows: Section 2 shortly reiterates our conceptual framework, i.e.
the five criteria of stakeholder involvement in science that guide our analysis and the four
ideal-types of stakeholder involvement we derived from them. In Section 3, we present the
survey questions in more detail and describe how we have operationalized the theoretical
framework for our questions on concepts (see Table 1). Moreover, we give information on the
kind of data we have collected. In Section 4, we present and evaluate the responses, looking
at researcher profiles and current practices (4.1), underlying concepts of SI that guide these
practices (4.2), a comparison of ideals and actual experiences in the field (4.3), possible
improvements mentioned by respondents (4.4) and attempting a first conceptualization of
practices by relating the respective answers to our typology (4.5). In Section 5, we discuss
our results and give further recommendations for research and practices. Section 6 concludes
with a short summary and an outlook on further research steps.

2 Parts of this working paper were taken from the original paper that describes the typology [43]).
In this paper, we want to use this conceptual framework to take a wider empirical look at stakeholder
involvement in scientific research projects.
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2 A Framework for Different Concepts of Stakeholder Involvement in Science

To systematize different aspects of the theoretical approach of scientists regarding stake-
holder involvement, we developed five criteria of differentiation:

1. Role of the scientist: The perception on which role the scientist should take (and in
relation to that also the stakeholder) differs widely. This also relates to the question of
the autonomy of science (see for example [73]: 180).3 Adding to the role, we also looked
into the stages of the research process where stakeholders are involved.

2. Objectives4: The reasons why a scientist would want to work with stakeholders are di-
verse—ranging from increasing impact on real world issues to getting insider information
or increasing legitimacy (see for example [59]: 176).5 Also, we ask for the main reason
for involving stakeholders in the different stages of the research process.

3. Kind of knowledge: Scientists seek to gather different kinds of knowledge when involving
stakeholders. Based on other differentiations such as cognitive, experiential and political
knowledge ([21]: 301f) or system, orientation as well as target-and transformation knowl-
edge ([63]: 42ff, 69ff), we structure the kinds of knowledge6 that scientists can integrate
into their research along the range of pure data, information, assessments and normative
values.7

4. Understanding of science: Scientists have different understandings of good or appropriate
science concerning tools and methods, epistemic and ontological questions ([72]: 53ff). Is
science a detached system dealing with self-referential questions or does science serve so-
cietal needs? Can science be neutral and objective or does it mirror societal developments
and conflicts?

5. Science-policy-interface: The role and impact scientist have – or expect to have – on
political decision-making, and hence their perceptions of the societal responsibility of
science, strongly imply how stakeholders are involved in the research process.

The above-mentioned criteria show that there can be different perspectives on Stakeholder
Involvement in science. Systematizing these different perspectives, we have developed four
ideal types of SI according to the position they take regarding these five criteria: the techno-
cratic, neoliberal-rational, functionalist and democratic type. Depending on the perspective
a scientist takes, actual stakeholder involvement practices and the difficulties and critical
choices they entail can differ substantially. The types and their respective position on the
five criteria will only be briefly sketched here. For a more detailed description, see [43].

The technocratic type’s main objective when involving ‘expert-stakeholders’ ([23]; [117]:
5) is to improve the scientific research process by broadening the extent of available in-
formation. The role of the stakeholder is to provide issue-specific, objective and falsifiable
information that fits into the classical way science is conducted according to philosophers
of science such as Popper [55]. If lay people are involved in research processes, it is only
indirectly as a source of data ([12]: 293f). They do not provide information themselves –
e.g. the interpretation of this data – but lend it to scientists who then use it to extract what
they consider is relevant for their research ([12]: 298f, [13]: 227). Scientists determine all the
elements of the research process autonomously. Consequently, the scientific sovereignty of

3 Welp et al. ([73]: 174f) distinguish the different types of stakeholder participation in science via their
roles in the research process.
4 For a better understanding, we used the term „goals“ in the questionnaire rather than objectives.
5 Renn and Schweitzer [59] have developed a typology based on the different views and their objectives
concerning stakeholder involvement in decision-making processes.
6 Since there is a broad community that critically assesses scientific knowledge or what is perceived as
it, we acknowledge this criticism, but refer to the kinds of knowledge in relation to the understanding of
science of the different types of researchers.
7 See also the discussion in Foucaults “Two Lectures on Power/Knowledge” ([15]:81) where he differen-
tiates erudite and subjugated knowledges, the latter described as “naive knowledges; located down on
the hierarchy, beneath the required level of cognition or scientificity”.
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interpretation, or the primacy of science, is kept. The kind of knowledge that is to be gen-
erated by stakeholder involvement is defined from a purely scientific angle. Thus, research
questions are derived from intra-scientific debates and controversies. The understanding of
the science-policy interface is often circumscribed by the idea of “speaking truth to power”
([54]: 10f). Scientific findings are expected to inform policy processes, but are not actively
promoted by the scientist.

The neoliberal-rational type understands knowledge as “merely a ‘hook’ on which interests
hang their case” ([57]: 173). The objective to involve stakeholders is to efficiently obtain data
or knowledge and to channel results into projects and decision-making processes to ensure
impact or application of the research. Stakeholders – such as lobby groups or individuals8

advocating for their organizational, individual or political interests – try to channel their
views directly into the research process and indirectly into a public discourse or the political
arena. Furthermore, stakeholders are interested in getting legitimacy for certain positions
through the “objectivity”9 attached to science ([69]: 297ff). The roles of scientists and
stakeholders and their respective influence on the research process are not pre-defined in
the “bargaining”10 concept of stakeholder involvement. The kind of knowledge scientists
try to derive is not bound to data or information, but can also include experiential and
value-based knowledge like interests and opinions. As there are no general rules regarding
which scientific reasoning and methods are appropriate, there is no single “right” way to do
science. It depends on the actors’ perceptions and constellations.

The functionalist type is based on an understanding of society as consisting of au-
tonomous social spheres, or systems as introduced by Luhmann [40,35]11 and further de-
veloped with regards to social coordination processes [68,6,16,44,45]. From a functionalist
perspective, stakeholder involvement has the objective to irritate the science system with
other social perspectives and relevance criteria in order to trigger learning processes that
can make science more sensitive for societal problems ([75]: 25, [76]: 333).12 In order to
generate occasions of irritation, functionalist scientists attempt to integrate ‘representative
stakeholders’ of different societal logics, e.g. from the economic or political system. With
regard to the understanding of science, this type suggests that the science system consists
of all communication that observes the world through the lens of truth.13 Because the
kind of knowledge that stakeholders provide is always related to their respective mode of
observation, these observations are merely ‘noise’ or unspecified communication that does
not (yet) make sense in scientific terms. Since science and politics do not share a common
interface of integration in this perspective, stakeholder involvement can only be a tool to
enhance the probability that self-reflective processes are triggered.

For the democratic type, stakeholder involvement – often realised as “dialogues” – has
the objective to integrate societal actors that are part of a societal transformation or sus-
tainability matters ([70]: 232ff; [63]: 314ff) into the research process, thus allowing “for the
development of a genuine and effective democratic element in the life of science” ([17]: 740f;
[50];[41]). From a democratic viewpoint, extending stakeholder dialogues from experts and

8 In this context, it is important to note that stakeholders are not themselves the object of study. Instead,
a stakeholder accompanies the research process in some way or other (for a similar understanding see
[48]: 12f).
9 See also the argument of the “scientific seal of approval” used by policymakers as put forward by Yosie
and Herbst ([77]: 40).
10 These ontological foundations relate to basic assumptions of game theory ([47]: 155).
11 We base our discussions on Luhmann’s systems theory, because his skepticism of social steering
provides an interesting starting point for thinking about stakeholder involvement. We thus do not include
other prominent systems theoretical approaches in this paper (see e.g. [58;53]).
12 Mölders describes this probabilistic perception of coordination which is characteristic for the function-
alist view as a “causality of triggering”. It is differentiated from a “causality of penetration” that informs
most perspectives on governance ([46]:3).
13 Accordingly, the economic system is defined by all communications that deal with the question of
whether payments can be generated or not. The political system observes the world from the criterion
of whether a certain event is relevant for power (gain or loss), which in democratic societies is qualified
by the binary distinction of government/opposition.
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scientists to civil society can enhance the quality of the research results ([66]: 283). Instead
of only data and scientific observations, subjective probabilities, science- and knowledge-
based opinions or networks are integrated. By opening all stages of the research process to
stakeholders, e.g. from the definition of the research questions (“Co-Design”, [63]: 121ff, 182,
211, 314ff) to answering them (“Co-Production”), socially robust knowledge is created ([51]:
166). Hence, stakeholder involvement is seen as a means to improve the interconnection and
exchange between science and politics. The scientist’s role is to facilitate and moderate the
dialogue on eye-level [25], bringing together different stakeholders from politics, business,
research and civil society in an open arena14. This underlines the idea that the democratic
type understands science as a tool to support transformation in society.15

3 Methods: Operationalization and Data Collection

To answer our research questions, we developed an online survey with the tool Survey
Monkey that posed 30 questions of varying types. The survey consists of four parts: de-
mographic data, information on stakeholder projects, concepts of stakeholder involvement,
and looking ahead on possible improvements for stakeholder involvement. We will briefly
describe each section separately:

The first set of questions from 1 to 7 covered the demographics, namely gender, nation-
ality, level, kind and field of education and place of work. All questions except for age
and nationality were closed, but allowing to add additional information via the category
“Other”. Question 6 on the field of education allowed multiple answers. These questions
were followed by a range of queries on the stakeholder projects the respondents carry out;
addressing how often stakeholders were involved (Q8), the nature (Q9), topics (Q11), fund-
ing (Q12), and regional level (Q14) of projects, the kind of stakeholders involved (Q10)
and methods used (Q13) as well as stages of the research process in which stakeholders are
involved (15). Multiple answers were allowed for most questions.

To get a better impression on the different concepts of SI that scientists have in mind
when involving stakeholders in their scientific projects, we asked for an evaluation of dif-
ferent statements based on our conceptual framework described in section 2. The questions
relate to the five criteria for stakeholder involvement, whereas the four possible answers
reflect the four ideal types of stakeholder involvement. The respondents were asked to judge
the answers according to a 5-item scale ranging from totally agree (5) to totally disagree
(1): Why stakeholders are involved in certain stages (Q16), what the main goal of the sci-
entist should be (Q19), what the science-policy interface should look like (Q20) and the
understanding of science (Q21). Two questions, on the main role the scientist should play
in SI-projects related to the role of the stakeholder (Q17) and on the kind of knowledge
(Q18), allowed only to choose one of the four statements without grading them. Questions
17,18 and 20 were then each accompanied by an open question concerning the respondents’
actual experiences in their projects. Table 1 summarizes how we have operationalized each
of the five criteria and the respective ideal-typical answers from which the respondents
could choose:

14 This relates to the concept of the transition arena of Rotmans [62] and Loorbach [38].
15 In this paper, we explicitly deal with the involvement of stakeholders in science and not in participatory
or decision-making processes.
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In the fourth part of the survey, we wanted to look ahead on SI in science. Thus, we
asked for improvements of stakeholder involvement (Q23; multiple choices allowed), for the
future use of stakeholders in projects (Q24) and possible trade-offs between scientific goals
and stakeholder involvement as an open question (Q25). In the last part of the survey, we
collected feedback on the questionnaire and contact information of the participants (Q26-
30). The data we have collected mostly concerns qualitative characteristics such as gender,
field of education or kind of funding, which is of a nominal scale of measurement. In order
to give our respondents the opportunity to bring in their own concepts, we also employed
an open ‘other’-category for most closed questions that we also include in our analysis.
When we asked for the respondents’ actual experiences with SI in science, we used open
questions where they could express themselves in their own words. Table 2 summarizes the
different types of data according to their respective scale of measurement.

Table 2 Types of Data Collected in the Survey

Scale Characteristics Queried

Nominal
(closed
ques-
tions)

Demographics: Gender; Nationality; level, kind and field of education; place
of work;
SI-projects: kinds, topics and level of projects; kinds of stakeholders (SH),
kinds of funding, methods, stages of research process in which SH are in-
volved; (age)
SI-concepts: role the scientist (S) should play in SI-projects; kind of knowl-
edge that should be gathered in SI; improvements needed in SI

Nominal
(open
ques-
tions)

‘Other’-categories for most closed questions
Actual experiences with SI-projects: role of the S and the SH, kind of knowl-
edge gathered, science-policy interface
Looking ahead on SI : What is needed to improve SI in the future; possible
trade-offs between scientific goals and SI

Ordinal SI-projects: How often are SH involved (never; seldom; regularly; all the
time); future involvement of SH (less, same, more);
SI concepts: Agreement or disagreement to different conceptualizations of
SI in science; we offered 4 statements concerning the criteria of objectives
(19), role of S and SH (16), the science-policy interface (20) and the un-
derstanding of science (21). The respondents could judge these statements
according to a 5-item scale ranging from totally agree to totally disagree
Looking ahead on SI: How often will Stakeholders be involved in the future?

To reach our respondents, we used a snowball sampling technique [24; 56: 184] by ac-
cessing scientists connected with us in a first step. We then asked these scientists to pass
on our survey within their networks. Also, we accessed whole networks of sustainability
scientists ourselves. The contacts included were from: the Potsdam Institute for Climate
Impact Research (PIK), the Mercator Research Institute on Global Commons and Cli-
mate Change (MCC), the Global Climate Forum (GCF), the Förderschwerpunkt Sozial-
ökologische Forschung (SÖF), the Institute for Advanced Sustainability Studies (IASS), an
Energy Market Network for Germany (Strommarkt-Verteiler), Germanwatch, the Merca-
tor Foundation, the German Institute for Economic Research (DIW), the Böll-Foundation,
the National Aeronautics and Space Research Centre of the Federal Republic of Germany
(DLR), the Institute for Ecological Economy Research (IÖW), the Helmholtz-Centre for
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Environmental Research GmbH – UFZ, the University of Bielefeld, the University of Ham-
burg, the Eberswalde University for Sustainable Development, University of Mainz, Freie
Universität Berlin, TU Berlin, Leuphana University, Fraunhofer ISI and the Research Cen-
ter for Interdisciplinary Risk and Innovation Studies of the University of Stuttgart.The
survey was online from July 7th to August 25 2016 and was closed after 89 responses. This
working paper is preliminary since it includes only an analysis of the first 52 responses.

4 Results: Ideals, Experiences and Future Prospects of Stakeholder
Involvement in Science

In order to get a first impression on the current practices in stakeholder involvement in
science, we mostly use absolute and relative frequencies for our nominal data as well as
qualitative interpretation for our open questions.16 Furthermore, we employ contingency
analysis [2] as a multivariate statistical method, using the software package SPSS, to in-
vestigate the scientists’ positions on different criteria of SI and the kinds of concepts they
pursue. We will take three steps in presenting our results.

First, we give an overview on the current practices in SI as presented in our sample. This
entails information on the scientific fields in which SI is currently practiced, the scholars
and institutions which carry out or finance the research and the methods and tools applied
(4.1). We thereby address the first research question: In what way do scientists involve
stakeholders today?

Second, we describe how our respondents have positioned themselves concerning differ-
ent concepts and ideals of SI in science along the five criteria we have introduced (4.2).
Additionally, we will summarize the information gathered on the experiences scholars made
when carrying out their research projects. In this context, we will focus on two aspects:
We will evaluate whether the scientists’ experiences are in line with their concepts and
ideals of SI (4.3) and we will discuss the kinds of measures scientists’ perceive necessary to
improve the way SI is practiced in science (4.4). This helps us to answer the second and
third research question: What kind of concepts and ideals underlie the scientists’ actions?
And do ideals and reality match when scientists involve stakeholders?

Third, we will relate the respondents’ judgements to our typology of SI in science, testing
for positive connections among the answers to different criteria that reflect a certain type
(4.5). Thus, we try to answer the fourth research question: How do the researchers’ concepts
and ideals relate to the types identified in our previous research?

4.1 Current Practices

Most participants were male (66%), most are holding a Master or PhD (40 and 38% respec-
tively). Our sample has strong interdisciplinary background (72%). Most participants come
from social sciences (58%) and explicitly marked interdisciplinary fields like sustainability
science (38%). While the vast majority of scholars are German, we also reached scholars
from other countries like Spain, Italy, Greece, Denmark and France as well as China, Ghana
and Iran. Participants work mostly at research institutes (38%) and universities (34%) or
consultancies (15%). Especially scholars from universities and research institutes show a
high degree of stakeholder involvement (75% and 81% respectively). Overall, 66% of the
respondest involve stakeholders regularly (66%); for the majority in a transdisciplinary
(52%) or interdisciplinary (43%) manner. The stakeholders involved come from a broad
spectrum, with politics at the forefront (85%), followed by civil society (74%) as well as
companies and science (65% each). Citizens rank last with 51%.

The main research topics our respondents deal with are energy (55%) and climate policy
(42%)17 and funding comes mainly from national governments and European institutions

16 We also ask for the age of our respondents, which we treat here as a qualitative characteristic.
17 This was expected since our sample contains mostly responses from sustainability researchers.
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Fig. 1 Frequencies on question 10: “I work with stakeholders from: science, politics, companies, civil
society, citizens, other”. Multiple answers were allowed.

Fig. 2 Frequencies on question 13: “I involve stakeholder mostly through...” Multiple answers were
allowed.

(40%) or foundations (25%). Out of those respondents that get funding from national
government or companies, two thirds also work on energy topics. Companies don’t seem
to invest into climate policy research, which is prominent among public funders: 41.4% –
47.4% of those respondents that are funded by public institutions also work on climate
policy issues.

With regards to methodology, interviews and workshops are more frequent (76% each),
with surveys, focus groups and cooperation on a second level (40%).The methods used
are independent from the kinds of stakeholders involved. Experiments are not a preferred
method for SI. Especially in research institutes, workshops are highly common (90.5%).
In universities, in contrast, only 64% of the respondents facilitate workshops. The level at
which SI is used is primarily national(68%),the local level ranks second with 49%. Regional
and international levels are less common (38% and 30% respectively).
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4.2 Underlying Ideals

In order to investigate the underlying ideals that guide scientists when involving stakehold-
ers in their research, we have asked the respondents to grade four possible positions on
the different criteria of SI: What is the main goal of stakeholder involvement and in which
stages of the research process is it especially important to involve stakeholders? What are
the respective roles of the scientist and the stakeholder? What kind of knowledge is to
be gathered? What should the science-policy interface look like and what is the scientists
understanding of science? In this section, we summarize the respondents’ views on each of
these criteria.

Main Goal of Stakeholder Involvement and Stages of the Research Process

The question on the main goal of stakeholder involvement allowed to grade four choices
according to a 1-5 item scale, ranging from strongly agree (5) to strongly disagree (1).
In the following, we assemble grades of 1 and 2, understanding them as ‘disagreement’
and the grades of 4 and 5 as agreement. When speaking of strong agreement, we refer to
grade 5 (with strong disagreement being grade 1 respectively). The highest agreement could
be found for the position that the scientist mainly involves stakeholders to “increase rele-
vance, ensure funding and impact of his research” (86%). Slightly more than three fourths of
the respondents agreed to getting “better data by involving issue-specific experts” as a main
goal, as well as three fourths wanting to “integrate the perspectives of all actors touched
by societal transformations”. The position to “understand learning processes in science and
society” was agreed on by 70% of the respondents. Interestingly, no one strongly disagreed
with any of the statements. The aim to get better data had no disagreement at all. 10
percent of the sample strongly agreed to all four statements. When asked in which stages
of the research process stakeholders should be involved – where multiple options could be
selected – data collection (91%) was the option most respondents chose, followed by the
planning phase (83%) and dissemination (80%). Still, around 57% said they would involve
stakeholders in the data analysis. Roughly half of all respondents want to involve stakehold-
ers in all stages of the research process. When asked why they want to involve stakeholders
at a certain stage of the research process, respondents were allowed to evaluate four dif-
ferent choices of answers. 83% agreed to the statement “To find out about stakeholders’
interests and feed them into the research process”, just as 83% want to “increase the extent
and quality of data by consulting issue-specific experts”. The strongest disagreement could
be found for the statement “to allow stakeholders affected by the research to give feed-back
and join deliberative processes” with 16% disagreeing. The strongest motivation was to find
out about stakeholders’ interests, where 54% strongly agreed.

Role of Scientist and Stakeholder

Regarding the scientist’s main role, respondents had to select one of the four choices. The
role of the scientist as facilitating a dialogue (30%)18 was the most often chosen answer,
followed by the idea of the scientist being a stakeholder bargaining for his interest (27%).
23% of the respondents see the scientist as the leader of the process, while a fifth think the
scientist should be an external observer. This shows a wide divergence of specific roles in
SI practices. Since only one answer was allowed, we can relate the different answers to our
types, showing that the respondents quite evenly distributed their choices, with a slight
preference for the democratic type’s understanding of roles in the research process, whereas
the functionalist perspective was the least picked (20%). The different roles are illustrated
in Figure 3.

18 The percentages relate to the number of persons that have responded to each answer choice. There
are minimal differences within one question (e.g. 41 respondents for answer 1, 40 for answer 2.)
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Fig. 3 Role of Scientist (S) and Stakeholder (SH) in the research process. Legend: (1) S
leads the research process, SH are considered issue-specific experts; (2) S is a SH himself
and bargains for his or her (scientific) interests in the research process; (3) S observes only
from an external position to analyse the perspectives of SH; (4) S facilitates and moderates
a cooperative dialogue with affected SH, trying to create trust.

Kind of Knowledge
The kind of knowledge that is produced in stakeholder involvement processes is a highly
contested issue. Nevertheless, the responses were clearly leaning towards finding out about
needs and values of stakeholders (49%) which we attribute to the democratic type, followed
by system-specific perspectives and languages (23%) attributed to the functionalist type.

Fig. 4 Frequencies on question 18: “According to your understanding of stakeholder in-
volvement in your scientific field: what kind of knowledge should be mainly produced in
stakeholder projects?

When looking at the respondents’ educational background, it shows that the democratic
position on the kind of knowledge got the highest percentage of agreement among natural
scientists – out of which 70% chose this option – and the scholars with an interdisciplinary
background such as sustainability science, where 65% chose the democratic option. While
around 45% of the engineers and social scientists also said that they are mainly looking
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for the democratic kind of knowledge, the functionalist kind of knowledge was also quite
popular among social scientists (31%), while one third of the engineers find the neoliberal-
rational kind of knowledge most important (33%). Among the natural scientists, the tech-
nocratic, neoliberal-rational and functionalist positions were shared equally by 10% of the
respondents, whereas scholars with an interdisciplinary background favor the neoliberal-
rational kind of knowledge least (6% of the interdisciplinary respondents chose this option),
followed by the technocratic (12%) and the functionalist (18%) option.

Science-Policy Interface
The perception that science should “address the gap between science and society, thus
contributing to well-informed, democratically justifiable decisions” was by a slight number
the most agreed answer concerning the science-policy interface in our survey. 81% of the
respondents agreed or strongly agreed. 80% also agreed that “through the integration of
different interests, science can sketch out different paths or courses of action for policy
makers”. In both cases, none of the respondents strongly disagreed with the statements.
That science and policy making should be two separate fields – this view can be attributed
to our technocratic type – was the least popular position with only 30% of agreement and
49% of disagreement, but also a high level of indifference (22%). 63% agreed or strongly
agreed with the functionalist perspective, that “scientific findings cannot directly be inte-
grated into political decision-making processes but have to be translated by the scientist
into information that is useful for policy makers”. A fifth of the respondents were indifferent
to this position.

Understanding of Science
The vast majority of respondents agreed or strongly agreed with what we framed as the
democratic type’s understanding of science (79%), stating that science “should address so-
cietal needs and thus support societal transformations”. None of the respondents strongly
disagreed with this. The most contested statement was the functionalist type’s perspective:
37% of the scientists disagreed or strongly disagreed that “science is the societal sphere in
which true statements are differentiated from false statements”. Also, almost 50 percent
were indifferent to this position. 63 percent of the respondents agreed or strongly agreed
with the neoliberal-rational type’s position that science “always depends on perceptions
and constellations of the actors that carry it out”. 60% think that “science should be au-
tonomous, ethically neutral and objective”. Looking at the individual answers, only two
people agreed to all statements. 13 respondents agreed or strongly agreed to the two state-
ments that lie close together, that science “should address societal needs and thus support
societal transformations” and that science “always depends on perceptions and constella-
tions of the actors that carry it out”. At the same time, they rejected the two positions that
take a very different perspective (disagree, strongly disagree or neutral), namely that “sci-
ence is the societal sphere in which true statements are differentiated from false statements”
and “science should be autonomous, ethically neutral and objective”.

4.3 Contrasting Ideals and Experiences

When we asked for the scientists’ judgements on what roles scientists and stakeholders
should have in the research process, on the kind of knowledge that should be produced and
how science and policy-making should be related, we also gave the opportunity to compare
ideals with practical experiences. The following sections points to interesting statements
on these three issues:
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Role of Scientist and Stakeholder
Most scientists do not see a mismatch between their concept of the relationship between
scientists and stakeholders and their experience in past projects. Some respondents pointed
to the fact that, depending on the project and the research question, the roles can vary
and thus the practice of stakeholder involvement is not something static. One scientist who
considers himself a stakeholder as well and agreed to be bargaining for his/her scientific
interest (neoliberal-rational type answer for question 17 on the roles) reported on the diffi-
culties to accept these new roles for scientists: “The challenge for scientists is to accept the
idea that they are not superior to the stakeholders.”

Kind of Knowledge
Concerning the knowledge that scientist actually gather in comparison to what they were
hoping for, almost 20% of the respondents (n=10) stated that they found other kinds of
knowledge than expected. Interestingly, this happened in various combinations, so that
some were hoping to get objective data but instead got needs and values whereas others
were looking for needs and values and got knowledge about networks and interests instead.
However, the majority of respondents did not claim a difference in expected and actual
kind of knowledge.

Science-policy Interface
When asked about the gap between expectations and experiences in the science-policy inter-
face, eight respondents reported a mismatch. One scientist pointed to the learning process
that researchers have to go through when involving stakeholders and using the knowledge
to consult policy.“It was a joint learning process. The idea that science can educate others
unidirectionally is misleading.” Some respondents considered one option as closest to reality
although they were thinking it should be otherwise. However, we could not find a general
pattern as several combinations were mentioned.

Trade-offs between Scientific Goals and SI
Concerning trade-offs between scientific goals and stakeholder involvement, 30 respondents
acknowledged these, while 14 did not experience any trade-offs. Trade-offs can have very
different character and reasons. Often (n=8) scientists pointed to time problems that lead to
“ less time for peer-reviewed publications”, saying SI “reduces written academic output”. This
was weighted against the increase of relevance that might come with successful stakeholder
engagement: “(SI) increases – hopefully – the relevance and usefulness of that which is
written (and thus also its academic quality).” Besides the time resource factor, several
respondents (n=8) see trade-offs between scientific goals and the interests of stakeholders
more generally as “the questions relevant to stakeholders do not always match the questions/
and or methods that are interesting from a purely academic position.” One respondent
states that when working with stakeholders, “objectivity might be more difficult”. Thus,
these respondents perceive that the autonomy of science can be questioned when involving
stakeholders.

When compared to their understanding of science, those scientists who see the auton-
omy of science threatened often also agreed strongly to the understanding of science as
something that “should be autonomous, ethically neutral and objective.” When looking at
contingency tables, we found some interesting connections among the two largest groups
of respondents from universities (n=15) and research institutes (n=19). 80 per cent of the
respondents working for universities see a trade off between their scientific goals and SI,
whereas that holds true for 53% of the respondents from research institutes. Of those re-
spondents who work in transdisciplinary projects (52%), the overwhelming majority (71%)
see trade offs between their scientific goals and stakeholder involvement. 60 per cent of the
people in interdisciplinary projects face the same problem.
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4.4 Looking Ahead

In order to understand what scientists consider helpful to improve their work with stake-
holders, we offered six ways in which this could be done: more funding, more academic
literature on SI, longer projects, larger pools of SH, fitting tools and methods for SI, and
a network of practitioners. The following chart gives an overview on the respondent’s as-
sessment.

Fig. 5 Frequencies on question 22: „What would you need to improve your work with
stakeholders?”

Not surprisingly, most of the respondents (75%) think that more funding would improve
the work with stakeholders. Also, longer projects, fitting tools and methods and a network
of practitioners were seen as important elements of improvement. Overall, 15% of all re-
spondents were seeking more academic literature on stakeholder involvement. Interestingly,
only few respondents from university feel a need for more academic literature (6% of all
university scholars), while one fourth of those employed in research institutes think more
literature would be helpful. Also, two thirds (62%) of scholars from research institutes see a
need for fitting existing tools and methods to stakeholder involvement in science, while only
one third (35%) of university scholars share this opinion. Almost one third of all respon-
dents want to work more frequently with stakeholders in the future, the majority wants to
keep the level of involvement the same and only one respondent would like to integrate less
stakeholders.

4.5 Conceptualization of Practices

To answer our fourth research question, we wanted to test whether it is possible to con-
ceptualize the different understandings of stakeholder involvement in science that motivate
practitioners to date. In particular, we checked whether we can trace patterns in the answers
that reflect the ideal types from our typology.
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In our questionnaire, we asked scientific researchers to position themselves regarding the
five defining criteria in questions 16 to 21. For each question, we offered four choices designed
to represent a view associated with one of our ideal types – option A for the technocratic,
option B for the neoliberal-rational, option C for the functionalist, and option D for the
democratic type (see table 2 for an overview). Thus, an ideal-typical democrat would choose
option D for each of the six questions, while an ideal-typical neoliberal-rational would
always ‘agree’ or ‘strongly agree’ with option B. However, these ideal types might not be
reflected in the data since they are designed to serve as a heuristic tool to conceptualize
debates on SI rather than offering an accurate empirical description of actual practices.
In reality, of course, scientists may have multiple objectives for SI at the same time, they
might have mixed conceptions that are not as clearly delineated as in theoretical debates
and thus use ‘hybrid’ forms of SI. The latter hypothesis is supported by the data: In our
contingency analysis, where we crossed all answering options with each other, looking for
positive connections, we could not find a meaningful pattern regarding the four ideal-types
of SI in science.

In question 17 on the role of the scientist and 18 on the kind of knowledge that scientists
are looking for, respondents had to limit themselves to one choice – thus, they had to choose
either the technocratic, neoliberal-rational, functionalist or democratic option. Except for
the technocratic type, where we could find a significant positive association at the 10%
level of significance (p-value of 0,066; phi-value: 0,255), there were no positive correlations
among the types (and also not across types) for questions 17 and 18. Thus, the fact that a
person takes a certain position on the role of the scientist in SI is statistically independent
from that person’s position on the kind of knowledge.

In the four questions where we asked scientists to express their agreement or disagreement
to each of the four ideal-typical positions, this picture did not change. Many respondents
agreed to three or more of the options offered, regarding their view of their motivation
to involve stakeholders at a certain stage of the research process (16), their main objec-
tive (19), the design of the science-policy-interface (20), and their understanding of science
(21). Especially concerning the contribution of the stakeholders and the scientist’s main
objective, the vast majority of scientists showed mixed conceptions: 69% and 63% agreed
to three or four of the options offered. Table 3 summarizes this pattern:

Table 3 Per cent of respondents who agreed to three or more options of questions 16, 19,
20 and 21.

Question Topic

% of Respondents who
strongly agreed or agreed to
three or more of the options
(absolute number)

16 scientist’s motivation to involve stakeholders
at a certain stage of the research process 69.2% (36)

19 scientist’s main objective 63.5% (33)

20 scientist’s understanding of science-policy in-
terface 42.3% (22)

21 scientist’s understanding of science 23.1% (12)
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5 Discussion

As our results on the conceptual questions on SI show, respondents generally expressed a
high level of agreement on the various positions we offered in the part of the survey that
focused on concepts and ideals (Q16-Q21). On average, 62% of the respondents agree on
the respective technocratic position, 78% on the democratic and neoliberal positions. Al-
though the average agreement on the functionalist position is significantly lower, still over
56% of the respondents share the functionalist positions. Graph 1 shows the percentage of
respondents that agreed or strongly agreed on the respective positions:

Fig. 6 Agreement of conceptual options (% of respondents who agreed (4) or strongly
agreed (5) with the respective positions on SI in science)

While this result is in itself instructive, it also shows that our aim to find out about
scientists’ main positions and priorities was not reached. While we explicitly asked respon-
dents to highlight the most important answer in each question, we did not want to limit
their choices to one option for all the conceptual questions. Only in questions 17 and 18
they were forced to decide for one answer. For all other conceptual questions, we offered
gradual assessments for each option in order to allow respondents to express their views
in a more differentiated way19. We were hoping to achieve more interesting data, showing
nuances and specific assessments.

The fact that we could not retrace clear conceptual prioritizations or even ideal types in
the data might be explained in two different ways: On the one hand, respondents might have
felt that all of the offered positions were more or less equally important so that they could
not highlight the main reasons, goals or conceptualizations – despite our pledge to do so.
This might inter alia be due to the fact that the answering options seemed not differentiated
enough to the respondents. The same holds true for the consistency of our ideal types: they
might be too abstract to be instructive on a practical level. Thus, the operationalization
we offered in our survey might not be contrasting enough for practitioners to view them as
different positions. This certainly explains part of our results.

19 This was also a reaction to the feedback we got from our a pretest that was carried out to “test” the
survey.
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On the other hand, this result could also hint to a lack of conceptual clarity in cur-
rent SI practices. As we have reiterated earlier, SI is a relatively recent trend and its
underlying concepts and current practices might not yet be fully integrated. This inter-
pretation is supported by the fact that some of the answering options scholars agreed to
are, if not mutually exclusive, nevertheless reflecting very different concepts. In our view,
these concepts can hardly be integrated into one consistent conceptual framework, as the
respondents’ answers seem to suggest. We illustrate this on the different positions we of-
fered on how the science-policy interface should be designed: in the technocratic option,
we highlighted that “science and policy-making should be two separate fields”, whereas we
formulated in the democratic position that science should play an active role in political
decision making, addressing “[. . . ] the gap between science and society, thus contributing
to well-informed, democratically justifiable decisions”. Though the neoliberal-rational po-
sition also sees science as actively involved in political decision-making processes, it does
not highlight the enhanced legitimacy of decisions. Rather, in this view, science contributes
to the “integration of interests” of the concerned stakeholders, which enables it to “sketch
out different [. . . ] courses of action for policy makers”. In the functionalist perspective, the
independence of science vis-à-vis politics is neither normatively affirmed (technocratic) nor
rejected (neoliberal-rational, democratic). Rather, it is based on the idea that it can be
hard to integrate scientific and political logic. This is why “scientific findings cannot di-
rectly be integrated into political decision-making processes but have to be translated [...]
into information that is useful for policy makers”. While we find that these options reflect
quite different positions that can hardly be integrated into one consistent position on how
the science-policy interface should be, 42% of all respondents have agreed to three or four
of these options. In order to understand the implications of these answers, other qualitative
criteria might have to be applied.

6 Conclusion

The findings presented in this working paper are a preliminary analysis of the data acquired
in a survey among researchers that work in sustainability science. The partly confusing
picture that was found through the analysis of the survey data which showed no clear con-
ceptual prioritizations, underlines the need for conceptual tools for scientists that involve
stakeholders. A heuristic conceptualization like the typology presented in Mielke et al. [43]
can help to reflect on possible trade-offs before conducting the research and thus may help
to resolve some of the conflicts scientists named in our survey, ranging from time conflicts
(“more work for involvement, less work for scientific details”, “less time for peer-reviewed
publications“, “time consuming“,) over the possible loss of the autonomy of science (“some
need nothing but legitimization by referring to science regardless of the content“, “objectiv-
ity might be more difficult“, “whenever stakeholders try to get the results they need instead
of results that make sense“) to quality conflicts concerning the results of the research (“Pay
off between required scientific rigor to produce publishable results vs. assuring ownership
and impact“, “academic publications vs. relevant topics“). Thus, our paper tries to bridge
the gap between the theoretical perspectives on stakeholder involvement and the practical
implementation that becomes more and more common and desired in sustainability sci-
ence. In a next step, we will use a cluster analysis to find patterns among the respondents’
answers to our survey that could not be derived from our data with contingency analysis.
Since there were many overlaps in our data, also on positions we thought to be mutually
exclusive, further qualitative research, e.g. through interviews or focus groups, might be
necessary to find out more about the respondents’ motivations and problems when involving
stakeholders in their scientific work.
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