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Abstract

This paper explores the networks of collaborations that are formed in climate
change research, both within the scientific community and with the political and
social spheres. It draws on the case of climate change research in a particular
national setting, Portugal.
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1. Introduction

In the past few decades, climate change has gained an exceptional prominence
not just as an environmental problem but also as a social and political issue and a
new field of research. One of the most salient aspects of climate change science
has been its collaborative nature. This has been particularly noticeable in the
functioning of the Intergovernmental Panel on Climate Change (IPCC), which
draws on the work of thousands of scientists from numerous disciplines and from
all over the world, together with government experts and representatives.
Collaboration here has a practical justification but also a symbolic one, in the sense
that it confers legitimacy in a still contentious area.’

Since climate change is a global problem, much of the scientific research and
policy making take place in the international arena, through large scale research
projects and intergovernmental negotiation forums. However, since, on the one
hand, this collective effort requires the involvement of national scientific systems
and, on the other hand, local impacts demand specific responses, localised research
does matter. National peculiarities regarding the political use of scientific advice
and public engagement (both in science and in policy-making) also have a bearing
on how this problem is dealt with.

This paper argues that this collaborative nature extends also to the level of
national scientific systems. Typical of Mode 2 of Knowledge production,® but
probably more so than in other research fields, climate change science has spawned
the creation of multiple alliances, within the scientific community as well as with
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the social and political sphere. As to the former, this can be measured by the
amount of international projects and of inter-institutional and interdisciplinary
collaborations. Regarding the later, this can be observed in the involvement of
stakeholders, policy makers and members of the public in various stages of the
research process. But how do these alliances work in practice? How are partners in
the networks chosen? What roles do they play? What are the motivations behind
extending the scientific process to other actors? What results are achieved?

This paper will strive to answer some of these queries. It is based on the
analysis of climate change research in Portugal, supported by administrative data
on research projects and interviews with scientists. It is part of an on-going
research project in sociology of science.

2. Networks within science

The project that kick-started climate change research in Portugal — SIAM
Climate change in Portugal: Scenarios, impacts and adaptation measures —
mimicked on a national scale the endeavours of IPCC reports, minus the political
negotiations. Carried out between 1999 and 2002, it involved an extended team of
34 lead authors, 13 contributing authors and 15 reviewers, from 21 national
institutions (universities, research centres, state laboratories, business companies)
and eight foreign ones. The project covered a wide range of issues: current climate
and climate scenarios, water resources, costal zones, agriculture, health, energy,
forests and biodiversity, fisheries.

This first project pretty much set the tone for climate research in Portugal. In
2004, the main funding agency in Portugal, the Foundation for Science and
Technology (FCT), part of the Ministry of Science, included climate change as one
of the 70-plus scientific areas in its regular call for project proposals. In the
following four calls, 86 projects concerning climate change were funded. These
projects focused on very diverse subjects, from climate variation measurements to
impact assessments in different fields (agriculture, forestry, socioeconomic
activities, biodiversity), from mitigation technologies to adaptation strategies.

The institutions involved in these projects give us some idea of the field of
climate change research in Portugal and the collaboration networks formed around
this subject. These 86 projects were led by 43 different research centres, but
involved in total 84 institutions. Three quarters of these projects were based on
interinstitutional collaboration. Half of these collaborative projects involved just
two partners, a third three institutions and a fifth between four and five research
centres. One project brought together eight partners.

Some research centres clearly dominate this field. Two centres focusing on
marine sciences have participated in eleven projects each, leading nine and eight of
them, respectively. A forestry research centre has led four projects and participated
in another three, as much as the leading climatology centre. Other institutions are
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highly sought after as partners, but lead no proposals, such as en engineering centre
and a fisheries institute.

Considering the relationships between institutions in these projects through a
social network analysis,® represented in Image 1, reveals that the density of
collaborations in this field is not very high (0.053).* Some pairs of institutions
collaborate preferentially among each other (visible in Image 1 through thicker
links between nodes). Three institutions are at the core of this network, with high
values of betweeness centrality (over 500):° an Earth and Space Sciences research
centre, another in Marine Sciences and another in Agricultural Sciences.
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Image 1 Network of interinstitutional collaborations

Interviews with some of the principal investigators in these projects yield
information on the mechanisms and motivations through which these
interinstitucional networks are formed.

First, teams are built on previous personal knowledge, rather than purely
scientific reasons

There’s a small community, a small network, people who are
used to work together and have just finished a project and would
like to continue to work on the same subject (...) We have to
select teams with whom one knows one works well. With whom
one knows we can achieve good results (oceanographer)
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Second, the resources possessed by institutions are also a key factor for forging
partnerships

In our case we sometimes have a logistical motivation. For
instance, the Institute... has access to boats, has access to
instrumentation. (oceanographer)

The policy set by the funding agency plays a role as well in stimulating
networks:

the Ministry, through the Foundation for Science and
Technology encourages it [partnerships] and I agree (...)
synergies must exist, equipment, data (engineer).

However, several Pl also mention the obstacles in working in collaboration
with Portuguese institutions:

sometimes in national projects the cooperation is more
uncertain, perhaps due to the weakness of national groups. 1t’s a
Portuguese idiosyncrasy, the cooperation is not so good (...) It’s
very variable and the small size of the country sometimes doesn 't
allow us to do something (forestry researcher)

Interdisciplinary collaborations are at the heart of climate change research. The
complexity of this issue, but also the wide array of areas over which it has potential
impacts and consequences, call for the constitution of multi-skilled teams.®

Based on the analysis of the same 66 FCT funded projects in collaboration, 47
included research centres from different disciplines. The pattern of
interdisciplinary links can be seen on Image 2. The most frequent relationships are
established between Earth and Space Sciences (mostly climatology) and
Engineering or Agricultural Sciences. There is also frequent collaboration between
Agricultural Sciences, Marine Sciences and Engineering.

Data collected from the interviews underlines the advantages brought by
interdisciplinary collaboration

sometimes we need to give more complementarity to the teams.
We work mainly on the physical oceanography component, they
work on the biology part (oceanographer)

but also the central role played by climatological models in projects pertaining
other scientific disciplines
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this is a research centre that focus on agriculture, there is also a
small group connected to hydraulics and hydrology, with whom |
also work, all these people need climate information and ask me
for it. They tell me they need precipitation series or temperature
series, and | tell them I can give them also series generated by
future climate models. They don’t have the knowledge nor the
interest in doing research in this field, they just need outputs to
include in their models or in their activities (climatologist)
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Image 2 Network of interdisciplinary collaborations

Finally, the international dimension cannot be overlooked. Ten of the FCT
funded projects involved partners from other countries and several researchers take
part in other international projects. Most of these are EU funded, so forming
consortia with several countries is mandatory. International collaboration projects
bring together partners with specific skills

our Spanish and French partners, we knew them already from
other areas. The Spanish is an expert on remote detection, on
satellite images, the French is from INRA, the agricultural
research institute, he’s an expert on vegetation (...) I like their
approach (..) a really good team. The Italians were
recommended to us and a Greek as well. (...) we had to have a
minimum number of partners (geostatistician)

or with similar disciplinary backgrounds working on different regional contexts
I coordinate a project (..) in the Mediterranean with

Portuguese, Spanish and Greeks (...) the fundamental idea was
to network. The project didn’t have a lot of money for new
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observations but it had the idea of bringing us together, of us
working together in similar ecosystems, since we also work in
similar areas of research (oceanographer)

International collaboration can also be motivated by the need to share scarce
resources:

to work in Antarctica, international cooperation is fundamental.
There are no teams working in isolation. One of the main issues
is logistics and to Portugal that is fundamental. We can’t reach
Antarctica because we don’t have the logistics to get there. We
have to use other countries’ logistics (geographer)

On the whole, participation in international projects is seen as unreservedly
positive, an opportunity to learn, expand horizons and generate scientific
collaboration:

for us here in Portugal [the benefit] was opening up to other
scientific communities, because these projects involve several
countries, not just the coordinator, we start to know, we start to
have relations with other colleagues. (...) we have this
relationship, we write articles together. It was mainly this
opportunity to open up, to know what others are doing, to learn
new things, these projects were very useful.” (climatologist)

3. Networks between science and policy

Policy decisions on mitigation and adaptation measures cannot be but based on
scientific evidence and advice, in a dynamics in which ‘natural knowledge and
political order are co-produced through a common social project that shores up the
legitimacy of each’.” The role of scientific advice in policy decision is a much
discussed issue and in climate change it is utterly unavoidable.?

Although scientists sit at advisory councils and have a say on national plans and
legislation, most of the policy in Portugal is strongly influenced by the European
Union, since Environment is one of its areas of competence.

The co-production of research between political actors and scientists is very
uncommon. Most public support comes from general funding for research from the
Ministry of Science, not from the ministries that oversee areas that experience
climate change impacts (agriculture, fisheries, forestry, health). Some ministries
have their own research bodies (state laboratories, research units) but are scarcely
involved in scientific projects in the area of climate change. For instance, the
Meteorological Institute (under the authority of the Ministry of Science) is one of
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the nine existing state laboratories and it took part in just four of the 86 FCT
funded projects.

The level of involvement of local authorities is ever lower. Just a handful of
local authorities have commissioned and funded research on the local impacts of
climate change, in order to prepare strategic adaptation plans. Just one FCT funded
project (in agricultural sciences) had a municipality as participating institution and
just one of the interviewees mentioned the participation of a few local councils in a
European funded project.

It was an excellent work on all levels. National work, of our
centre and five more teams, local municipalities, all that. It was
very good, it really impressed ESA, the only country... at the end
of the day, it was the only country that carried it through, it was
us (geostatistician)

4. Networks between science and society

Dealing with climate change requires alliances between scientists and policy
makers but also citizen participation, through networks that involve NGOs,
business companies and communities.” European and national regulations have
been establishing mandatory hybrid forums for managing environmental risk, in
which citizens, experts and policy makers interact (participatory environmental
assessments, public hearings and debates, consensus conferences, scenario
workshops).*

R&D endeavours also would benefit from taking into consideration social
needs and concerns, local knowledge and lay expertise; that is to say, to involve
citizens in the definition of research questions, in the process of data collection or
in the design and implementation of technical solutions.'* Mitigation and
adaptation to climate change requires not just changes in the practices of
governments and business companies but also in individual behaviour and
consumption,*? that can only be brought about by “creating shared frames of
reference and opportunities for shared action™* and not just by providing scientific
information** and advertising new eco-friendly technologies.

In Portugal, the level of formal participation in R&D endeavours by the private
sector (profit and non-profit) is quite low. Out of the 84 participating institutions in
the 86 FCT funded projects, just three were business companies, one a federation
of business associations and another a non-governmental organisation (an
archaeology club). The weak involvement of business companies is explained not
just by the less-applied nature of research in this field but also by the structure of
the Portuguese scientific system (the business sector has low R&D funding and
performing rates). But this almost certainly hinders the use of research results for
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developing innovative processes or products aimed at climate change mitigation or
adaptation.

As to citizen participation in research, it is almost unheard of. There is only one
project that aimed to tap into lay knowledge, by studying ‘traditional irrigation
systems and how they respond to unusual climate conditions in order to forecast
problems and draw alleviation strategies’.™

Links between science and society are thus limited to top-down approaches.
The majority of projects foresee the dissemination of results to the wider public
and some research teams are involved in public understanding of science activities
regarding climate change. One such initiative consisted of providing secondary
schools with weather monitoring devices, training teachers and students on how to
read them and to send the results back to scientists, in order for them to feed a
forecast model:

It was technical-scientific education not only on a conceptual
level but also on a practical level. (...) people were being
educated with the correct ideas about the issue and started to
practice by doing their own observations and seeing that these
observations served a useful purpose (...) this project was very
useful because it raised awareness of this issue (climatologist)

5. Final remarks

This paper has striven to describe briefly the networks of collaborations that
have been formed around climate change research in Portugal. The main point that
emerges from this succinct analysis is that although cooperation is rife in the
scientific community, both between institutions, disciplines and even international
partners, stimulated both by scientific and strategic needs, connections to the social
and political sphere are still weak. The development of epistemic communities and
the co-production of knowledge in climate change seems still a long way away.

Among other things, what this paper leaves out is the conflictual nature of some
relationships. Research teams also compete for limited resources (funding,
prestige), different social actors struggle for influence over policy, experts claim
the superior legitimacy of science over other forms of knowledge.
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