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Scientific knowledge is key to climate mitigation governance.
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However, effective exchange between science and policy is
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challenging. Science-policy theory suggests collaboration,
stakeholder participation and iterative communication as key
principles for improving the science-policy interface. The
Horizon 2020 project “Coordination and Assessment of
Research and Innovation in Support of climate Mitigation
Actions” (CARISMA) attempted to implement these principles.
To help other projects learn from CARISMA’s experiences, this
reflection essay critically discusses how the CARISMA project
fared. CARISMA’s activities included stakeholder engagement
through feedback loops, interviews with Advisory Board
members, and an information platform. Experiences were
discussed in a workshop with science-policy practitioners.
Theory and workshop participants’ insights led to the
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the possibility of stakeholder engagement; 6) Adjust funding
criteria; 7) Invest in stable knowledge infrastructures.
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1

Climate action and the need for robust
knowledge

Addressing climate change relies on scientific knowledge. However, both producing policyrelevant knowledge and crafting evidence-based policy are challenging. All too often,
decision-makers find that research results are published too late to be of use, or are beside
the point. In turn, researchers are confronted with policy questions that are hard to answer
in a scientifically sound way. The Horizon2020 project CARISMA (Coordination and
Assessment of Research and Innovation in Support of climate Mitigation Actions) has had
the ambition to coordinate and support the maintenance, assessment and communication
of climate change mitigation knowledge for decision-makers in both the public and the
private sector.
From the start, the project plan acknowledged that climate mitigation is a ‘wicked issue’
[1]. Such stubborn issues are characterised by multiple perspectives on what ‘the problem’
actually is, and therefore what knowledge is needed to address it. In wicked problems,
yesterday’s solutions may become tomorrow’s problems. When preferences for what needs
to be done vary and stakes are high, knowledge may become contested. Stimulating
participation and facilitating reciprocal communication between experts, policymakers and
societal stakeholders was central to CARISMA’s project design to improve mutual
understanding and facilitate knowledge exchange. With this design, CARISMA aimed to
circulate knowledge simultaneously perceived as salient (meaning politically useful,
feasible and timely), credible (scientifically sound) and legitimate (societally acceptable).
How did CARISMA address those issues in its original project design? What problems did it
encounter and what lessons may be learned? This essay aims to provide reflections on
those questions, by confronting our observations made based on informal talks, formal
interviews, workshops and documents with the scientific theory on these matters. In line
with the theory on which we draw, a first draft of the essay functioned as a starting point
of a workshop with practitioners of the science-policy interface, involving also Horizon2020
projects other than CARISMA (such as TRANSrisk and REINVENT). During this workshop
the reflections were refined, tested and jointly elaborated in a series of lessons for the
design of projects that seek to bring science and policy together. The last section of this
essay summarises seven directions that we recommend for improving the navigations of
the interface between science and policy. Those directions were validated in an extensive
review by policymakers and researchers.

2

CARISMA: engagement on different levels

The academic literature highlights three central

activities of effective boundary

organisations that intermediate between science and politics [e.g. , 2, 3]. First,
communication is to be iterative and two-directional. Second, information needs to be
continuously translated for multiple audiences involved. Third, conflicting interests about
knowledge require active mediation.
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Bi-directional engagement in CARISMA was organised at different levels. ‘Feedback loops’
were a key element of the project. In various rounds, ‘generalist’ stakeholders were queried
about mitigation knowledge needs, as well as for inputs in the project. The double advisory
board, one representing the policy community and the other the business world, were
regularly consulted and interviewed extensively once (in late Fall 2015) [4] for advice on
the project. On a more concrete level, stakeholders were engaged on specific topics in
work packages (i.e. innovation, options, policy, governance, international cooperation). In
the work packages, stakeholder needs were assessed and workshops consistently included
both practitioners and researchers. In CARISMA’s case, the (potential) stakeholder group
was broad. This made it hard to serve all needs and choices were necessary. Yet it also
provided the opportunity to be useful to different policy communities.
Several key issues regarding the three central activities stand out. Realising iterative and
two-directional communication via feedback loops proved difficult in practice. With a flying
start in the first year, knowledge needs expressed were quite broad. Questions included
how to embed mitigation options in socio-economic planning, how to create market
conditions for transitions, and under what conditions do options and policies ‘work’ [5]. In
general, those questions are very hard to credibly answer via ‘normal’ scientific research.
In addition, gradually, commitment to the feedback loops faded. Time investment for both
researchers and practitioners was substantial, while other priorities loomed. During
CARISMA’s kick-off meeting, many researchers implicitly resonated what is termed the
‘linear model’ of science-policy relations: filling a reservoir of knowledge to be transferred
to policy [6]. Moreover, the linear model still informs ideas of policy officials and knowledge
institutions developed at the European level. The fading enthusiasm risked the feedback
loops to remain single shots.
In his opening address at the Stockholm science-policy workshop (organised by SEI in
March 2017), Bert Metz, who chaired the workshop, stressed the importance of interaction
in multiple cycles in order to gradually develop both more useful knowledge by researchers
and better answerable questions by practitioners. Thus, iterative communication is much
more than the active circulating knowledge in attractive communicative formats such as
policy briefs, one-pagers, infographics or tweets. Notwithstanding the importance of form,
iterative and two-directional communication is about learning via dialogue. Learning by
both researchers and policymakers on their respective roles and expectations requires
investments by both.
Active mediation in conflicting interests about knowledge was therefore necessary.
Informed by the advisory board’s feedback, the CARISMA coordinator, supported by the
project officer with the European Commission, continuously pushed outcome (salient
products), rather than output (deliverables). An internal review system was set up
involving both researchers and advisory board members. This measure aimed to
institutionalise that publications were interrogated on their epistemic credibility as well as
on their policy salience. In project meetings, policy processes, such as those surrounding
the Paris Agreement implementation, were reviewed and discussed for links where the
CARISMA work could add value, and follow-up action was agreed.
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On a more systemic level, however, it seems the case that CARISMA aimed to
commensurate two conflicting ideas. On the one hand, CARISMA was about assessment.
This means compiling evidence, making it more readily accessible and presenting it in
salient ways. On the other hand, CARISMA was about research. The project also aimed to
fill knowledge gaps on mitigation options and policies, and “upstreaming stakeholders in
the production of knowledge”. The conflict was not just about how to allocate resources
among the two ideas, but also about how to advise policy: providing an overview of
(dis)agreements in different studies or providing novel research results?

3

Structural challenges of boundary organisations

As in similar projects, these tensions provided fertile grounds for ventilating frustrations
during coffee breaks. More interesting for this essay is that these tensions also offer an
invitation. An invitation to dig a bit deeper in the challenges of realising the daunting task
of creating useful and used knowledge. What factors explain the problems that inevitably
arise? Can they be overcome? Two structural challenges are worth touching upon.

3.1

Knowledge use and the role of researchers

The first issue concerns the question on how knowledge ends up in policy [7, 8]. And, more
importantly, what does that mean for the possible roles of those working in the borderlands
of science and policy [9, 10]? A dominant perspective held by many stakeholders, and
what seems the holy grail for many CARISMA researchers as well, is the need to provide
‘actionable’ information. Actionable is then equal to those mitigation options, suggestions
and data that can directly inform officials working on policies.
In this rationalist perspective, the policy process is portrayed as a process dominated by
‘puzzling’: knowledge is used to make policies more evidence-based. Unfortunately,
research has shown this type of ‘instrumental use’ (see Table 1 below) to be very rare,
especially in dense and noisy policy arenas. Of course, practical problems are important,
to which we return later. But the main argument here is that this type of use is usually
restricted to those policy issues that are uncontested, depoliticised and scientifically
relatively structured. None of these conditions apply to climate mitigation policy.
Political science conceives the role of knowledge much more strategic and underscores that
policymaking is about ‘powering’. This more cynical take suggests concrete knowledge gets
used predominantly to underline standpoints when real decisions already taken. This is
termed ‘symbolic use’. Some of the stakeholders warned CARISMA to provide knowledge
to be impartial. Still, a supposedly impartial knowledge claim can always become
ammunition in partisan debates. Involving multiple normative viewpoints and disclosing
the procedures in which knowledge is translated can strengthen the perceived legitimacy
of the boundary organisation in question.

Organising effective exchange in the science-policy interface

5

Table 1. Typology of knowledge use based on [11]. The different types of knowledge use
can be organised according to whether they inform policies directly or more indirectly.
Depending on whether the policy process is about rational ‘puzzling’ for optimal solutions
or about organising ‘power’ for decisions, types of knowledge use are different

Policymaking as
puzzling

Policymaking as
powering

Direct informing

Instrumental use

Symbolic use

Indirect informing

Enlightenment use

Political use

Interestingly, studies on policy change come up with even different types of knowledge
use. Already in the 1970s, Carol Weiss [12] argued that knowledge finds its ways to policy
in a more indirect and conceptual manner. Knowledge offers ongoing reflection, doubt and
alternatives to policymakers. In her ‘enlightenment’ type of knowledge use, the policy and
research communities gradually learn to see alternative problems and solutions. This view
links up with contemporary ideas that a key role for researchers is to ‘open up’ issues.
Researchers then act as honest brokers of alternatives and facilitate broader deliberation,
especially with wicked problems, in which value disputes loom and science is inherently
incomplete. The appreciation of a learning space to reflect on new, yet not directly
implementable, ideas was also expressed by CARISMA’s advisory board members and
stakeholders.
The final suggested variant is termed ‘political use’, building on the idea that knowledge is
a strategic resource in political power disputes. Some knowledge cannot get used until a
paradigmatic shift in the way an issue is conceptualised happens, or when a political
landslide brings a different group in power, and hence a ‘window of opportunity’ opens up
[13]. Researchers can act as entrepreneurs to push knowledge to negotiation tables. This
requires the uneasy task of being at the table at the right moment and being keenly aware
of political processes.
It is up to CARISMA and other projects is to acknowledge that there are several types of
knowledge use and that there are multiple valuable roles researchers can play. Sometimes
researchers can play a consultant role, tailoring knowledge in such a form that it can
directly be used in policy. However, one needs to acknowledge that silver bullet knowledge
solutions are not always realistic. It may find its way into the policy realm, but only as
other ideas, models, data and narratives have softened up the community for its
acceptance. The advisory boards are also signalled and appreciated by stakeholders.
CARISMA meetings and documents are seen also as a learning space. To facilitate learning
and reflection, researchers can play a role to open up ways of thinking with alternatives,
criticise core policy assumptions, or provide novel, yet not readily applicable, new insights.
Also, sometimes researchers have to be messengers that knowledge is incomplete or
uncertain. A mediating role may be in situations be useful, e.g. in illuminating conflicts in
which knowledge is disputed with alternative claims.
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The lesson for CARISMA is that it should be aware of the possibility of multiple useful roles,
which emphasise and require different tasks (e.g. supplying knowledge, bridging fields or
facilitating stakeholders to learn) and skills (e.g. in communication and process support).
Negotiating roles and being transparent about what a researcher can and cannot do, within
what timeframe and within what normative starting points, is important to maintain
credibility and trust in case of disputes over knowledge.

3.2

Incentive structures for ongoing collaboration

The second issue is that researchers and policymakers respond to communities with
different cultures. Collaboration via several iterative cycles is not necessarily rewarded. A
stream of literature suggests that the practical mismatches in timing, language and
messages are a result of differences in cultures, reward systems and codes of conduct
[14]. To counter these problems, formal incentives and requirements were created.
For example, the well-known publication requirements at universities push researchers to
doing novel research, rather than providing rigorous assessments of current knowledge.
On the other hand, via funding criteria of modern demand-led research programmes,
researchers were pushed to develop activities to work with stakeholders and disseminate
information in ways fitting knowledge needs of policymakers. Policymakers usually have
less of such formal incentive mechanisms to keep them committed in projects to take their
part in a continued dialogue and help develop questions that are suitable for the realm of
research. Just as researchers have to become aware of the “ridiculous deadlines” of politics,
as one civil servant expressed it in a meeting, policymakers have to learn to be patient
with researchers, who need to do their assessment work in a credible way.
Another example are the requirements of detailed and delineated activities with
deliverables to get boundary projects funded. Bi-directional engagement of the two
communities takes place not only in formal reports and workshops, but importantly also in
the continuous informal contacts, exchanges, and meetings in very different venues and
occasions. Such activities of large science-policy consortia are opaque, while reward
structures favour producing visible (and promised) products: deliverables. Such structures,
designed to guarantee legitimacy and transparency, risk overlooking the ongoing activities
that are crucial to realise them.
In addition, projects are funded on temporary budgets, and new consortia take over after
projects have ended. Combined with the phenomenon of quick personnel turnover, both
with researchers and rotating civil servants, makes it difficult to build lasting relations and
trust, and render continued collaboration and dialogue challenging.

4

Balancing flexibility and stability

In the CARISMA project, the project officer was open to the possibility to adapt the original
project plan. This was important for CARISMA’s impact. While initially not foreseen, the
decision was gradually made to change the initial plan of an interactive, CARISMA-based
online platform into an information platform (http://climatechangemitigation.eu/) that
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integrates multiple EU projects, creating a venue for research results. Not building new
venues for exchange and new channels for dissemination, but rather strengthening the
existing flows in the science-policy interface, could be effective, as the platform offers the
‘boundary

infrastructure’

that

enables

the

collaboration

between

scientists

and

policymakers. It offered the certainty to publics as a venue to find useful knowledge on
mitigation options and lower transaction costs of searching. Credibility can be enhanced by
reviewing content, salience by ongoing feedback on the content.
However, the platform can also be problematic as it is facing an institutional environment
– of a time-bound research project – that threatens its continuity, which is crucial for its
effectiveness. This institutional environment favours the set-up of new projects rather than
continuing existing ones, and depends on ad-hoc funding. There is no embedding in a
permanent organisation that safeguards its continuation. The challenge for the platform is
not to make it work, notwithstanding that daunting task, but to maintain the platform to
work. In CARISMA, the follow-up Coordination and Support Action, the DEEDS project, will
adopt the platform so its continued operation is safeguarded for the next three years. This
was made possible by a push on the part of the Commission, by a constructive attitude of
those managing stakeholder engagement in DEEDS and CARISMA, and the practical
coincidence that the project period of the two projects overlapped.

5

Seven directions to move forward

Effective work at the science-policy interface needs a significant effort of all actors involved
as well as an institutional environment that incentivises commitment of researchers and
policymakers. This commitment should facilitate cross-boundary cooperation, rather than
dissolving the productive differences between the two communities altogether. Answers
are needed on the question how continued collaboration can be made more rewarding for
all actors involved. We identify the following seven directions forward to make the sciencepolicy exchange more effective:
1.

Reflect and act on the role of project researchers. Multiple roles in a project are
useful. While hard to mix in a single person, a project team can contain multiple
roles. Especially in domains characterised by scientific uncertainties, clear
communication of the roles taken is important to maintain credibility and trust.

2.

Work with the dynamics of the policy process. Topics in the agenda-setting phase
require other types of knowledge than topics that facing decisions. The former
may allow novel ideas while the latter is about substantiating or amending a
decision at hand. The criteria and timing to which knowledge should respond varies
with the phase.

3.

Explore and try alternatives in communication. Involving science journalists and
influential societal actors can help translating research findings in salient
messages. They can also act as ambassadors. Using alternative communication
means requires a clear understanding of the different audiences of the project and
the routes via which knowledge reaches them.

4.

Incorporate and appreciate flexibility in projects. The system of ex-ante promised
deliverables favours unidirectional exchange and mismatches in pace of research
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and policy, if not be approached with some flexibility. Flexibility regarding
deliverables requires cooperative attitudes of both funding officials, project
coordinators and researchers. The project coordinator needs possibilities to
reallocate budget to emerging issues, while staying within the general scope of
project goals.
5.

Be

realistic

about

and

prepared

for

stakeholder

involvement.

Involving

stakeholders is vital for both relevance and robustness of research. Different
rationales for involvement are legitimate, but manage expectations, including
those of the funding agency or client. Involvement requires substantial investment
of time and resources of all actors. This points at two conditions: researchers and
policymakers need to be prepared to spend time (or they will not start), and the
time spent on cooperation needs to be rewarding (or they will not continue).
6.

Reconsider funding criteria. Demonstrating how collaboration is guaranteed should
be an eligibility criterion for funding. Collaboration could be rewarded by funding
small joint projects between researchers and policymakers that address follow-up
questions from the project’s assessments. A small part of future project budgets
can be reserved for the purpose. Small budget extensions are also an option, but
risk high transaction costs if this would require new procedures with funders.

7.

Invest in stable knowledge infrastructures. Ad hoc funding is problematic for
knowledge infrastructures that require ongoing maintenance, such as online
platforms. Invested human capital in the form of human relationships between
people at the science-policy interface risk discontinuation, but are crucial. This
needs rethinking how and with what criteria to fund Coordination and Support
Actions.

The seven directions address both the direct actors involved (see fig 1) as well as the
institutional environment in which they operate. They should not be understood in isolation
but are highly interrelated. For example, investing in a skillset of participating researchers,
stakeholders and project coordinators is of no avail if an enabling operating environment
is absent. A favourable science-policy environment remains ineffective if it is not navigated.
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Figure 1. Seven directions to move forward on the science-policy interface for project
funders, project researchers and policymakers
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