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I
 n September 2005, vast amounts of rain wreaked  
 havoc along the western coast of Norway (Stohl  
 et al. 2008). Major f looding occurred in many 

locations, and a landslide in Bergen led to the deaths 
of 3 people (10 people were hospitalized and 225 
people were evacuated) (Lango 2011). This episode 
and others have raised the general awareness of the 
dangers associated with climate change in western 
Norway. Despite this, and even though it has been 
known for years that the precipitation in fall and 
winter is projected to increase in western Norway 
(Hanssen-Bauer et al. 2003), and that f looding is 
likely to become more intense (Lawrence and Hisdal 

2011), many municipalities have yet to act on their 
experiences and apply available knowledge.

Realizing that a concerted effort to put climate 
adaptation on the agenda was required, special advi-
sors at the county administration in Hordaland (the 
third largest county in Norway) joined with climate 
researchers to formulate a grant proposal for a pilot 
project. The main objective was for the researchers 
to downscale and customize quantitative climate 
knowledge for practical use in adaptation work for 
a selection of municipalities in Hordaland. The 
municipalities’ role was to tell the researchers which 
specific issues they faced and where the need for 
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knowledge was greatest. The proposal was approved 
and the Hordaklim project was initiated in 2015. We 
soon ran into challenges.

Many of the challenges in Hordaklim were related 
to coproduction, or the lack thereof. Coproduction has 
been defined as “the process through which inputs 
used to produce a good or service are contributed by 
individuals who are not ‘in’ the same organization 
[as the providers]” (Ostrom 1996), and is related to 
comanagement (Armitage et al. 2009; Berkes 2009). 
A growing body of literature suggests that increased 
interaction through coproduction of knowledge is 
necessary to address and cope with climate change 
and to develop and implement adequate adaptation 
measures (e.g., Lemos and Morehouse 2005; McNie 
2013; Porter and Dessai 2017; Wamsler 2017; Lemos 
et al. 2018). Coproduction has been implemented in 
many international projects at different levels of soci-
ety (e.g., Lövbrand 2011; Bremer et al. 2018; Willyard 
et al. 2018). However, the science–policy interface in 
western Norway lacked such examples. We knew that 
coproduction was necessary for responsible climate 
research and adaptation in our project and that it 
would not happen just because it is a “good thing” [as 
pointed out recently by Hickey et al. (2018)]. But, in 
retrospect, maybe we hoped it would. Materializing 
this “good thing” was certainly a challenge.

The purpose of this essay is to honestly reflect on 
our experiences—good and bad—in Hordaklim, and 

to give a set of concrete recommendations on how to 
put ideas of coproduction into practice when devel-
oping climate services (Brasseur and Gallardo 2016). 
The authors are climate scientists, social scientists, 
and special advisors at the county administration, but 
we mainly use the perspective of climate researchers.

We refer to the public sector employees involved 
in the project collectively as “practitioners” and the 
climate and social scientists as “researchers.” The 
main strategy used here is to assess the experiences of 
the researchers and practitioners, and to contextual-
ize these experiences through joint discussions and 
revisits of field notes and records from workshops, 
interviews, group sessions, and project meetings. 
In other words, this text is based on deliberative 
introspection rather than on explicit research.

BACKGROUND AND CHRONOLOGY. 
Hordaland has 33 municipalities and has its main 
seat in Bergen, Norway’s second most populous 
city (population of about 270,000). Located on the 
western coast, Hordaland has narrow fjords and 
high mountains (Fig. 1). The driest and wettest 
meteorological stations in the county are only about 
100 km apart, but the annual precipitation at the 
latter is more than 4 times as high as at the former 
(3,537 vs 840 mm yr−1). In Norway, local authorities 
have a pivotal responsibility for climate adaptation 
and preparedness for weather-related events such 

FIG. 1. (left) Norway’s geographical location in the northeast Atlantic. (right) Magnified image of the black box 

in the left panel, in which the innermost model domain used for dynamical downscaling in Hordaklim is shown 

(Pontoppidan et al. 2018). The grid spacing is 4 km, and the stars denote the six partner municipalities.
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as flooding and landslides. The cli-
mate projections that were available 
before 2014, when the Hordaklim 
proposal was being developed, were 
based on models with too-coarse 
resolutions to represent the diverse 
geography in western Norway. 
Discussions between the county 
administration of Hordaland and 
climate researchers highlighted a 
need for new, downscaled projec-
tions (Pontoppidan et al. 2018).

The proposal specified that the 
main objective of Hordaklim was 
to provide downscaled climate data 
and to tailor these to municipalities 
in Hordaland to make it easier for 
them to adapt to climate change. 
This included communication with 
the users to map their needs for 
information about future regional 
changes in weather and climate 
variables, and subsequently dissemi-
nation of the climate projections to the end users. A 
substantive plan for executing this dialogue was laid 
out, with six proposed meetings between the users 
(i.e., the municipalities, the county, and the general 
population) and the researchers each year. Most of 
the proposed work related to finding the best pos-
sible regional model setup and then producing new 
downscaled climate projections (the model develop-
ment part is not the main focus of this paper). More 
than 50% of the budget was allocated to “production 
of downscaled climate data.”

After the project was initiated, it quickly became 
clear that the efforts required for coproducing the cli-
mate information had been severely underestimated. 
To add to this, the modeling efforts were hampered by 
technical problems and a gradual realization that the 
proposed methodologies were not as mature as was 
thought when the proposal was written. As a conse-
quence, the new projections were not ready until a 
few months after the end of the project. Still, the pilot 
project was considered a success by the county and 
the researchers. Perhaps the most important outcome 
was the highlighting of the challenges that are the 
subject of this paper. The experiences along the way 
led to a gradual transformation into a truly interdis-
ciplinary project in which natural scientists, social 
scientists, and county and municipal practitioners 
worked together in new ways. These new collabora-
tions across disciplines and institutions have been 
important factors for securing funding for several 

new research projects, with a total budget of several 
million U.S. dollars (see Fig. 2 for an example). In 
addition, Hordaland County has now allocated a 70% 
position to climate adaptation facilitation starting 
in 2018. The two people currently sharing this posi-
tion (Omdahl and Waage) organized a seminar for 
the Hordaklim municipalities and the researchers 
involved in the project in May 2018, ensuring that 
the work that was started in Hordaklim will be 
continued.

While there were many positive outcomes of 
Hordaklim, we now substantiate the central chal-
lenges that we encountered, narrowed down to four 
areas we found to be particularly relevant: allocation 
of resources, addressing the usability gap, building 
trust across disciplines and sectors, and the impor-
tance of continuity.

MAIN CHALLENGES IN HORDAKLIM. 
Allocating sufficient resources to coproduction. There is 
ample evidence suggesting that coproduction takes 
time and effort (Dilling and Lemos 2011). Through 
an interactive and iterative approach, trust and col-
laboration between the coproducers may enhance 
the perception of the value, credibility, and legiti-
macy of the knowledge (Healy 1999; Cash et al. 2003; 
Lemos et al. 2012; Bremer and Meisch 2017). In some 
respects, the Hordaklim proposal clearly conveyed 
that coproduction and dialogue were essential, but 
out of the eight tasks that were defined, only two 

FIG. 2. One of the new projects based on the Hordaklim collabora-

tion is Hordaflom, in which three of the six Hordaklim municipalities 

are partners. The aim is to reconstruct the past frequency of floods 

based on sediment samples from the bottoms of three lakes. This 

picture was taken during fieldwork in the Sandvinsvatnet lake near 

Odda. Photo by Erik Kolstad.
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had to do with coproduction. The first task was to 
facilitate the meetings between the researchers and 
municipal practitioners, and the last task was to tailor 
the downscaled projections (the remaining six tasks 
were all related to the modeling). But only about 10% 
of the budget was allocated to the first task (dialogue) 
and this did not include any salary costs. According 
to the proposal, the county administration’s main 
task was to facilitate the meetings, but it was not 
explicitly stated how much time and resources the 
municipalities were expected to spend. In hindsight, 
this vagueness was clearly a mistake. The project pro-
posal was largely influenced by the researchers’ views, 
and the municipalities were not sufficiently consulted 
in the early phase. As stated by one of the municipal 
practitioners, “A solution was presented before one 
actually knew what was needed” (Sofienlund 2018).

As it happened, the county administration 
did not organize the intended six thematic group 
meetings per year. We believe that one of the main 
reasons for this was that the budget did not include 
salary costs for attending the group meetings. 
Knowing that municipal practitioners need to invest 
a considerable amount of time and resources in 
coproduction projects, and that many Norwegian 
municipalities experience a lack of resources, the 
project group (who were for a large part not involved 
in writing the proposal) felt that it would have been 
unreasonable to ask the practitioners to invest that 
much time in the project. One of the most important 
lessons learned in Hordaklim was that the good 
intentions of doing coproduction should have been 
buttressed by a realistic budget that invested in 
practitioner participation.

Another key challenge that came to light quickly 
was that the initial Hordaklim project group did not 
include any “skilled group facilitators” (Hewitt et al. 
2017). The first interaction between the researchers 
and the municipal practitioners took place early in 
2015, when the principal investigator (PI) visited the 
four original partner municipalities to start mapping 
their needs for climate information. The visits started 
with a general presentation of the project, followed by 
unstructured conversations. These interactions gave 
a wealth of relevant information, but the PI quickly 
perceived that performing such interviews and meet-
ings was beyond his area of expertise. There was a 
need for an experienced person to take notes, both 
to prevent the information from being forgotten and 
to organize the information in a structured manner. 
Erroneously assuming that social scientists are co-
production experts by default (and that coproduction 
experts had to be social scientists by training), the 

PI recruited a small group of social scientists to help 
with these tasks. As it turned out, these suffered the 
same shortcomings as the natural scientists: they were 
scientists with particular research interests, and not 
coproduction experts. Thus, it took time for them to 
realize what was needed, as they started out seeing 
climate adaptation and climate services as interesting 
fields of social science inquiries rather than taking an 
active role in the coproduction.

Following the individual site visits by the PI, we 
thought it would be useful to gather all the practitio-
ners in one place, in order to get to know each other 
and to identify common needs for climate informa-
tion. We therefore organized two-day workshops in 
the autumn of 2015 and the spring of 2016. These 
were useful in that it became clear that flooding due 
to increased rainfall was high on the agenda in all the 
municipalities. With the limited resources available 
for modeling at that stage in the project, the project 
group decided to focus the modeling on intense 
precipitation. The workshops also provided a forum 
for promoting climate literacy (by informing the 
municipalities about how and why the high-resolution 
modeling was required), and more generally for 
the practitioners to exchange experiences with col-
leagues who were “in the same boat.” But too many 
of the participants at the workshops were “passive 
onlookers” (Steinert 1992) and did not get an oppor-
tunity to share their experiences and needs with the 
researchers. This problem could obviously have been 
mitigated by employing more skilled facilitators. The 
need for one-to-one dialogue between the researchers 
and the practitioners was also evident.

To meet the practitioners on their home turf, 
where we hoped that it would be easier for them to 
communicate their needs for climate information, a 
group consisting of climate scientists, social scientists, 
and county personnel representing both the planning 
and climate sectors visited each of the six municipali-
ties in turn during the first half of 2017 (see Fig. 3). 
These meetings were perceived by the project group 
to be instrumental for understanding the complexity 
of climate adaptation at the municipal level. At the 
workshops in the earlier phase of the project, there 
was normally only one or two representatives from 
each municipality. Now, the project group was able to 
meet with more representatives from each municipal-
ity, representing a wider spectrum of expertise. As 
a result, we learned more about the responsibilities 
and tasks conducted by the practitioners. Through 
a two-way dialogue, we developed a more common 
understanding of the local challenges associated with 
climate change adaptation. Furthermore, these local 
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meetings made possible a 
more interactive form of 
communication between 
the climate scientists and 
the practitioners, and ques-
tions could be asked as 
soon as anything became 
unclear. This was not the 
case during larger meet-
ings where the audience 
often consisted of 30–40 
people. As such, these 
meetings represented a 
breakthrough for bridging 
the gap between research 
and local adaptation work.

Another key outcome of 
the site visits was that the 
county advisors realized 
that it was important that 
they took a more active role 
in the project. In fact, one 
of the most important experiences of the researchers 
was the need for boundary organizations (e.g., Lemos 
et al. 2014; Buizer et al. 2016), which “exist at the 
frontier of… politics and science,” and “involve par-
ticipation of actors from both sides of the boundary, 
as well as professionals who serve a mediating role” 
(Guston 2001). How these actors interact and collabo-
rate across the boundary in order to link knowledge 
to action is known as “boundary work” and can take 
many forms (van Kerkhoff and Lebel 2006; Clark 
et al. 2016). In Norway, the regional county political-
administrative level, situated between the municipali-
ties and the central government, might be ideal for 
such boundary work (Dannevig and Aall 2015).

Bridging the usability gap. Even though climate-related 
disasters had struck several of the municipalities in 
recent years, and further calamities were projected 
to occur due to future climate change, it turned out 
that it was difficult for many practitioners to identify 
explicit questions that could be readily resolved by the 
climate scientists. There was an obvious usability gap 
(Lemos et al. 2012; Briley et al. 2015; Hanssen et al. 
2015) that we needed to narrow. Specifically, we had 
expected the practitioners to be more familiar with 
the projections of climate impacts and how these 
would inf luence their municipalities. This meant 
that the coproduction process had to start at a more 
basic level than what we had come to expect after 
reading the literature (e.g., Lemos and Morehouse 
2005; Porter and Dessai 2017).

An anecdote from the early phase of Hordaklim 
illustrates how the usability gap was wider than 
anticipated. While traveling to the municipalities 
in 2015, the PI had conversations with employees 
from different departments. One of these employees 
worked mainly with forestry. Initially, this person 
was reluctant to set aside time for a conversation, as 
they did not think that climate change would have 
a large impact on forests. However, during the con-
versation, several climate change impacts on forests 
were identified, such as 1) changes in the frequency 
of storms, which might lead to decreases or increases 
in windthrow events; 2) changes in temperatures that 
could influence which tree types one should plant; 
and 3) milder winters, which might lead to less dry 
snow but more wet snow, a major driver of tree dam-
age. As a result, suggestions for several climate indices 
were broached, such as a complex index that includes 
temperature, precipitation, and wind.

The dialogue between the PI and the forestry 
practitioner strongly influenced how the PI thought 
about presenting the data. The former had a clear 
sense that his data would be useful, whereas the latter 
did not. There was a mismatch between the supply 
and demand of climate knowledge (Sarewitz and 
Pielke 2007; McNie 2007). The main takeaway mes-
sage from this example is that it is often more fruitful 
to start a conversation or interview by asking what 
a person’s responsibilities and everyday experiences 
are, rather than asking “What kind of information 
do you need?”

FIG. 3. During a visit to Odda in Mar 2017, some of the Hordaklim research-

ers got to see the extensive repairs being done to the River Opo after the 

flooding episode in Oct 2014 (Pontoppidan et al. 2017). Photo by Erik Kolstad.
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The diverging expectations of information 
transfer in Hordaklim are also highly relevant when 
discussing the usability gap. In the grant proposal, 
the word “dialogue” was used several times, including 
in this context: “Through dialogue between the 
users (municipalities) and the providers (research-
ers) the specific knowledge will become applicable.” 
The nouns used in the quotation above (“users” and 
“providers”) alluded to a more traditional and unidi-
rectional provider-to-user model. The secondary ob-
jectives mentioned in the previous sections also con-
tained the terms “users” and “end users.” This is not 
merely a semantic issue. Interviews with participants 
revealed that they perceived the project differently to 
the researchers, as the framing and wording of the 
project was based on the provider-to-user model, 
even though the goal was coproduction (Sofienlund 
2018). The use of the terms “provider” and “user” 
influenced how the municipal practitioners chose 
to participate and how they understood their re-
sponsibilities. Through the project, and especially 
in the beginning, many municipal workers expected 
a concrete data delivery from the climate scientists 
(the providers), while the providers expected the user 
group to participate more actively to identify and 
communicate their needs. Using such terminology 
already in the proposal stage diminishes the feeling 
that everyone is an equal partner in a coproduction 
project (Willyard et al. 2018).

Getting to know each other’s realities. Initially, the 
climate scientists in Hordaklim did not know much 
about the landscape in which municipal practitio-
ners operate or their daily realities of time pressures, 
economic limitations, and navigating complicated 
regulations. Academics and practitioners typi-
cally relate to knowledge in different ways due to 
their diverging backgrounds, work requirements, 
and time frames. In academia, research is about 
development of knowledge, the goal is to reach for 
“the best,” and uncertainty can be seen as a call 
for more research. But this may be perceived by 
practitioners as a reluctance to share knowledge. 
During the second Hordaklim workshop, the PI 
suggested to postpone the data delivery because it 
would be possible to get more accurate data later on 
through one of the spin-off projects, which had more 
resources for the model development. This was not 
well received by the practitioners. Several of them 
expressed in interviews that they needed a concrete 
delivery to justify the time that they had spent on the 
project (Sofienlund 2018). This example points to a 
discrepancy between scientists’ push for the “best” 

product and the more pragmatic need for a product 
that is “good enough.”

Another insight gained from Hordaklim is that it 
can be important for the practitioners to get access to 
knowledge when they actually work on specific plans 
or measures where that knowledge is applicable. For 
example, one of the municipalities (Voss) was ini-
tially reluctant to participate in Hordaklim, as their 
knowledge needs were urgent and the data would be 
presented too late to be used directly for the flood 
protection measures they would have to take during 
the project period. However, after years of two-way 
dialogue—which we assume has built trust—Voss is 
now an active partner in Hordaflom, which is a new 
project with a specific focus on flooding. We believe 
that this is because they realize that the challenges 
associated with climate change (and their need for 
information) are not going away.

In many cases, climate information must also be 
issued by the correct authority. A typical example is 
that maps of 200-yr-flood return levels are produced 
by the Norwegian Water Resources and Energy 
Directorate (NVE). These lines on the map are the 
most important constraints for construction of build-
ings, roads, and other infrastructure. In 2011, Voss 
inaugurated a large new building with a library, a 
cinema, and other cultural facilities. Its foundation 
had been built 30 cm above the 200-yr-flood return 
level at the time. In 2014, an intense rainfall event 
(Pontoppidan et al. 2017) led to flooding that caused 
extensive damage. The return level has now been 
moved higher than the foundations of the building. 
While recommendations from governmental agen-
cies are important constraints for construction 
and development, they often lack functional detail 
for local-level application. In fact, this was one of 
the main motivations for the Hordaklim project. 
Municipalities are allowed to use new and locally 
relevant information, but what if these are in conflict 
with the recommendations from the agencies? Who 
decides what information can be used?

There was clearly a need to expand the dialogue 
to include not only researchers and practitioners, but 
also employees at government agencies, insurance 
companies, and consultancies, as well as politicians. 
We therefore organized the successful hackathon-like 
(Pogačar and Žižek 2016) Klimathon2018 seminar 
early in 2018, near the end of the Hordaklim project 
period. Over a period of two days, 12 interdisciplin-
ary and intersectoral groups collaborated to design 
practical and strategic solutions to the challenges of 
planning and implementing climate adaptation at the 
local level. A second Klimathon was held in March 
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2019, and plans are underway for this to become 
an annual event. As this ensures sustainability and 
continuity of the coproduction between sectors and 
across disciplines, the Klimathon seminars are one 
of the most valuable legacies of Hordaklim.

Keep calm and carry on. In Hordaklim, we found 
that our roles as scientists underwent a continual 
transformation. We started the work with a somewhat 
dated and naïve preconception that there would be 
a clearly stated need for our data, compelling us to 
solely focus on producing those data using climate 
models. However, it was often as important to be 
able to communicate with the decision-makers as to 
perform impartial desktop research. The balance be-
tween these two roles can be hard to strike. The time 
spent on coproduction reduces time spent on other 
activities, some of which are critical for a scientist’s 
career (e.g., writing papers).

Continuity, or rather lack thereof, was an impor-
tant factor in Hordaklim. For instance, a total of four 
persons acted as project coordinator throughout the 
project’s lifetime. This weakened the county’s ability 
to act as the link between the researchers and the 
municipalities. Climate adaptation work at the local 
level is often driven by individuals, or “champions” 
(Dannevig et al. 2013; Meijerink and Stiller 2013). 
Some municipalities simply do not have the resources 
and staffing to follow up these tasks (Westskog et al. 
2017). This can often also be said of research institu-
tions, where the pool of researchers that are willing 
and able to work on coproduction may be limited 
(Wamsler 2017). It is also a potential problem that 
the traditional project framework with specified start 
and end dates is not designed to foster continuity in 
cross-institutional work. Key personnel will often be 
forced to move on to new projects when the funding 
period ends.

The key person-dependency problem was one of our 
main internal discussion topics. It gradually became 
clear to us that it was crucial that there was a degree of 
continuity in the space between the scientists and the 
municipalities, which in our case was occupied by the 
county personnel. As mentioned, it took years for Voss 
to acknowledge the value of being part of Hordaklim 
and its related projects. Learning from the regrettable 
lack of continuity in the project, we strongly recom-
mended that this “blank space” should be claimed. 
The responsibilities associated with this space could 
be to foster boundary work by acting as a mediator, 
liaison, or facilitator between the researchers and the 
practitioners (Dilling and Lemos 2011; Kirchhoff et al. 
2013; Dannevig and Aall 2015; Hanssen et al. 2015).

CONCLUSIONS AND RECOMMENDA-

TIONS. The Hordaklim climate service pilot project 
was initially framed as a coproduction project, with 
an ambitious plan for dialogue between the climate 
researchers and the municipal practitioners. However, 
the budget allocated most of the resources to model 
development, with scarce funding for executing the 
all-important dialogue. In addition, there was a clear 
lack of competence in dialogue facilitation in the 
project group. These shortcomings taught us the hard 
way that coproduction is required in all phases of a 
research process—from framing research problems 
and generating questions, to interpreting results and 
assessing their validity and utility, to attempting to 
meaningfully integrate science with on-the-ground 
local knowledge and practices. Our overarching 
finding was that the time and effort required to 
achieve coproduction must be reflected in the alloca-
tion of resources for climate service projects.

We also learned that there was a wide gap between 
what the climate researchers anticipated that the mu-
nicipalities needed and what they did in fact require. 
In part, this was caused by the climate scientists’ 
ignorance about the workings of local government 
and the “command lines” in climate adaptation work. 
Looking back, it is clear that we did not know who was 
responsible for gathering climate information, how 
this information would be used in planning adap-
tive measures, who would decide which measures 
to implement, and crucially, in what form and from 
which institution this information must be dissemi-
nated for it to be actionable (e.g., Kirchhoff et al. 2013; 
McNie et al. 2016). We found that sustained dialogue 
and meeting the municipalities on their “home turf” 
were helpful in bridging the “usability gap.”

Maintaining a certain continuity in the collabo-
ration is important. Even when one understands the 
concept of coproduction and has a good overview of 
the literature on the subject, successful coproduction 
requires time, effort, and a willingness to change. 
There is a need to “share power and responsibility” 
(Hickey et al. 2018), and that takes time. In the case 
of time-limited research projects, ideally the same 
people should be involved from the preproposal 
stage until the project ends. And well before that, 
the experiences made during the project should be 
utilized to formulate new collaborations involving 
many of the same people. Otherwise, some of the 
substantial investments to achieve coproduction 
would be squandered.

Based on our experiences, we now present some 
recommendations. We believe these are relevant 
not just for climate services, but for many other 
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contexts in which multiple disciplines, sets of exper-
tise, and organizations/institutions are involved as 
stakeholders.1

1) Avoid dividing the participants into predeter-
mined groups based on their traditional re-
sponsibilities. This can have the undesired effect 
that the participants fall into their usual roles.  
Tip: Do not refer to the traditional end users (i.e., 
stakeholders and decision-makers) as “users,” 
but rather as, for example, “partners,” “practitio-
ners,” or “coproducers.” Similarly, do not refer to 
the climate scientists as “providers.”

2) When allocating resources, make sure to set aside 
sufficient funding for coproduction, including 
salary, travel, and other costs associated with 
organizing site visits and workshops. Tip: Recruit 
personnel with experience in facilitating group 
meetings and performing interviews with prac-
titioners, but be aware of the differences between 
facilitating coproduction on the one hand and 
working with qualitative methods on the other.

3) Involve as many of the coproducers as possible 
already in the preproposal stage, and allow ample 
time for dialogue. This is important to avoid a 
feeling of being presented with a solution to a 
problem that may not exist. Tip: Rather than 
asking the practitioners what kind of information 
they need, initiate a dialogue about their respon-
sibilities and how these relate to climate change. 
And visit practitioners where they work. This 
shows commitment and will often make people 
more relaxed.

4) Clarify expectations and responsibilities to 
prevent misunderstandings and frustration and 
ensure that the involved actors know their re-
sponsibilities and what is expected from them.  
Tip: Avoid the term “delivery,” as this can pro-
mote apathy if the practitioners think of them-
selves as passive recipients.

5) Make the gap between climate scientists and mu-
nicipalities as narrow as possible. Tip: Make use of 
boundary organizations and/or develop regional 
hubs that can facilitate coproduction and offer 
municipalities climate adaptation guidance.
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