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Abstract
& Key message Faced with wicked problems such as climate change, managers of complex forest social-ecological systems
require more than experimental sciences alone. Yet, mitigation and adaptation studies underuse social sciences in forest
research, as shown here with the French case study. Therefore, we stress the value of social sciences for forest researchers,
and extend this reflection to research funding bodies, forest authorities, foresters, and society at large. We identify
training and publications as the main levers for more holistic forest research, and posit that with short-, mid-, and
long-term changes, social sciences can complement (not replace) experimental sciences in climate studies led by forest
researchers.
Keywords Climate change . Forest sciences . Social sciences . Interdisciplinarity . Research orientation . Funding

1 Introduction
Climate change threatens the current living conditions of most
living creatures, including humans (Diaz et al. 2019). Research
efforts have intensified on the topic (Haunschild et al. 2016),
highlighting how human-induced climate upheaval, along with
global changes such as habitat loss and degradation, alters the
trajectories of ecosystems worldwide. The mitigation of carbon
emissions and adaptation to the many consequences of climate
change (hereinafter “adaptation”) are now acknowledged as
complementary ways to address this issue.
Climate studies call on a wide array of disciplinary approaches
to tackle the intrinsic complexity of the issues raised by climate
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change. The factors influencing successful mitigation and adaptation range from individual adaptive behaviors (Luthe and Wyss
2015) and collective organization (Jacobs et al. 2015) to economic strategies (e.g., Brèteau-Amores et al. 2019), to name but a few.
Regarding adaptation, disciplinary insights from the social sciences (such as psychology, sociology, human geography, but
also economics; for a detailed understanding of the social
sciences, see Moon and Blackman 2014) are necessary to produce general knowledge of a “science of adaptation” (Swart et al.
2014), which currently remains focused on experimental sciences. At the same time, many problem-solving authors recognize
the complementary need for an integrative and interdisciplinary
“science for adaptation” in order to deal with issues such as the
management of uncertainty in forest ecosystems (Keenan 2015).
Interdisciplinary climate research integrates different disciplinary
insights into a single framework, whether at the researcher, project/article, or research program level (Shaman et al. 2013).
Climate studies in forest research are a paragon of the need to
include disciplinary and interdisciplinary insights from the social
sciences into problem-solving projects. On the one hand, climate
change is a wicked problem with no optimal solution that is
easily replicable across time, space, or decision-making levels
(Sun and Yang 2016). On the other hand, forestry—the art of
creating, restoring, or using forested areas in order to conserve
them and benefit from their goods and services—is precious in
the fight against climate change: it can enhance forests’ capacity
to act as carbon sinks and help them adapt to climate change
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(Edenhofer and IPCC 2014). Still, research on the management
of complex forest social-ecological systems is entangled in multilayered social, economic, and ecological variables. Hence, climate studies in forest research fully correspond to “post-normal
science,” where “facts are uncertain, values in dispute, stakes
high, and decisions urgent” and where plural perspectives are
justified (Funtowicz and Ravetz 1994)—from the disciplinary
and interdisciplinary social sciences, for instance.
Paradoxically, despite their importance in climate studies, social sciences are underused in forest research in comparison with
experimental sciences. There is a sizeable literature on the contribution of managed and unmanaged forests to the mitigation of
and adaptation to climate change (Lindner et al. 2010).
Publications have reviewed the “science of adaptation,” such as
the physiological and evolutive impacts of climate change on
trees (Aitken et al. 2008), or the evolutive processes favoring
adaptation (Bussotti et al. 2015). Publications in the “science for
adaptation” discuss management practices in favor of adaptation
(Keenan 2015; Marchi et al. 2018) or report their implementation
in the field (Nelson et al. 2016; Fouqueray et al. 2020). Further
research on genetics, physiology, ecology, and climate studies is
required to improve our knowledge of forest functioning under a
changing climate. However, we posit that there is scope for complementary approaches to the experimental sciences, which will
be able to (partly) handle the inevitable uncertainties (Spittlehouse
and Stewart 2004; Dessai et al. 2009). In our opinion, it would be
beneficial for the forest sciences as well as sound forest policies to
support projects based on social sciences. For instance, social
sciences may be able to identify levers for biomass production
based on economic organizations that are more resilient to climate
impacts (Brunette et al. 2017). However, in our experience, more
than two decades since the call for “Integrating Social Sciences
into Forest Ecosystem Management Research” (Marcin 1995),
social sciences are still overlooked in climate studies in forest
research. With the notable exception of the Canadian community
forestry research (Klenk et al. 2010; Bullock and Lawler 2015),
this absence of social sciences is common for the broader context
of climate and environmental studies (Machlis 1992; Weaver
et al. 2014; Barnes and Dove 2015; Wong-Parodi et al. 2016).
In this opinion paper, although we plea for a genuine opening
of climate studies in forest research to social sciences, we especially describe why, in our view, this would benefit all forest
stakeholders. To this end, we focus on the value of increasing
the contribution of social sciences for five groups of stakeholders,
namely researchers, research funders, forest authorities, foresters
(i.e., forest managers and/or owners), and society at large. We
begin by presenting a national case study, namely two decades of
public funding in French climate and forest research. For each of
the abovementioned forest stakeholders, we use the French case
to review their capacities and opportunities to include more social
sciences in this research field. We conclude with propositions on
the role of researchers in the holistic inclusion of social sciences
in climate studies in forest research.
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2 Two decades of funding of climate studies
in French forest research
We chose France as a case study, because it has one of Europe’s
largest areas of forests (165,000 km2) on which numerous jobs
and forested habitats depend (MAAF 2017). Many French policies relate to forestry and include specific mentions of climate
change: the National Plan for the Adaptation to Climate Change
(ONERC 2017), the National Mitigation Strategy (MTES 2020),
the National Strategy for Biomass Mobilization (MTES 2018),
the National Strategy for Biodiversity (Ministère de l’écologie,
du Développement durable et de l’énergie 2012), and so on.

2.1 Tracking the integration of social sciences through
project funding
Data collection was inspired by García and Sanz-Menéndez
(2005): we relied on public project funding as a proxy for the
research effort of including the social sciences in French climate
studies in forest research. Public project funding has become the
prevailing means of state bodies to fund research (Geuna 2001).
Applicants write proposals describing the research activities to be
performed with a limited budget and time, their compliance with
the stated scope, and their correspondence to the expected outcomes (Meyer and Molyneux-Hodgson 2010). In France, calls
for proposals on climate change or forests originate from the
ministries responsible for the forests (https://agriculture.gouv.fr)
, research (https://www.enseignementsup-recherche.gouv.fr),
and the environment (https://www.ecologique-solidaire.gouv.fr)
, from the Agency for the Environment and Management of
Energy (ADEME, https://www.ademe.fr/), and from the
National Agency for Research (ANR, https://anr.fr/). In
addition, networks of forest professionals (researchers with
managers) also issue calls for proposals, in particular the public
interest group “Forest Ecosystems” (ECOFOR, http://www.gipecofor.org/), the scientific interest group “Climate, Environment,
and Society” (http://www.gisclimat.fr/), the transdisciplinary
public network for the “Adaptation of Forests to Climate
Change” (AFORCE, https://www.reseau-aforce.fr/), and the
Programs for and on Regional Development (PSDR, https://
www.psdr.fr/).
In our view, whenever feasible, this tracking of project
funding better reflects the effort invested by research stakeholders compared with bibliometric approaches, which can be
biased by the academic popularity of a topic. Moreover, using
bibliometric tools to estimate the inclusion of social sciences
in climate studies in forest research funding would have been
a challenging task, because of the divergent publication patterns in the social and experimental sciences. Therefore, we
decided not to build on the proportion of climate studies in
forest research publications that include the social sciences.
Although unavailable data hindered further analyses (e.g.,
proposals rejected by selection committees, content of the
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calls for proposals), we considered our approach to be justified
by similar methodologies reported in the literature
(Dunningham et al. 2018; Fankhauser et al. 2019).
Our approach consisted of two steps. First, we compiled a list
of French research laboratories hosted in one of the following
research institutes that is potentially related to forests or climate:
National Center for Scientific Research (CNRS), National
Research Institute for Agriculture, Food and Environment
(INRAE), National Research Institute of Science and
Technology for Environment and Agriculture (IRSTEA),
National Museum of Natural History (MNHN), National
Institute of Geographic and Forest Information (IGN), and
Forestry Development Institute (IDF). We used the search engines of each institute to separately look for one of the following
keywords: “climat” (French for “climate”), “climatique” (“climatic”), and “forêt” and “forest*” (“forest” as a noun and an
adjective). We excluded from our analysis research focusing on
agroforestry and hedgerows. Overall, we identified 32 research
laboratories. Second, we used the website search engines of the
32 laboratories to list their funded projects using the keywords of
step 1. As the basic unit of observation, we retained projects
specified with a relevant name, website, and description. In a
spreadsheet, we recorded the project name, start year, end year,
and description (e.g., using the “overview,” “objectives,” or
“work packages” sections) with data extracted from the websites
of each compiled research project.
We crosschecked the ability of the two-step methodology
to identify relevant projects by replicating it using the search
engines of the research funding bodies. Data collection took
place in April 2018. We obtained a list of 163 research projects funded via the public calls for proposals between 1997
and 2017 (hereafter referred as “Table 1 continued online,”
data set available online (Fouqueray 2020)).

“Forest compartment,” “Forest ecosystem,” “Ecosystem
goods and services,” or “Forester.” Illustrations of this categorization are provided in Table 1.
To increase the granularity of our analysis, we further
subdivided each main focus into categories. For instance, the
“Forester” main focus was further refined as either “Owners”
or “Managers.” The full subdivision is presented in Fig. 1.

2.2 Classification of climate studies in forest research

3 Climate studies in forest research:
the beneficial effects of including more social
sciences for forest stakeholders

We made a threefold classification by thoroughly investigating the online content of the 163 research projects.
First, we looked at the integration of social sciences. We
considered that they were part of a project if its description
reported the inclusion of geographers, sociologists, or economists, and/or the use of questionnaires, surveys, interviews,
economic calculations, econometrics, or serious games.
Second, we investigated if the research project, whether or
not it dealt with adaptation, accounted for mitigation in at least
one work package.
Third, we classified the projects using their two key topics,
or “main focuses,” to cover the variety of components and
linkages between forest social-ecological systems and climate
change. The objective was to grasp the extent to which the
projects’ main focuses covered topics specific to the social
sciences. Each project was consequently assigned two of the
following main focuses: “Climate change-related risk,”

2.3 A brief overview of French climate studies in
forest research
Overall, only 25 out of 163 projects explicitly mention social
or economic tools, 16 of which were funded after 2012 (Fig. 2,
Table 1 continued online). The predominance of projects
based on experimental sciences (ecology, climatology, pedology, forestry, physiology, or genetics) over projects based on
social sciences was consistent over time (Fig. 2).
Most projects combining productive ecosystem services (e.g.,
biomass production) and to some extent non-productive ecosystem services (e.g., ecological conservation) tend to overlook social sciences, as found by Dobbertin and Nobis (2010). The vast
majority of projects tackle adaptation to climate change from the
perspective of biological mechanisms through assisted migration,
species introduction, species mixes, or soil preparation. Only
15% of projects explore the direct and indirect consequences of
climate change on forests using an economic or social approach
such as the NEWFOREX project, which aims to assess forest
externalities such as carbon sequestration (Table 1). The limited
number of projects involving social sciences (only 7 projects
with a main focus on foresters) and their recent emergence in
the field of forestry underline the fact that social drivers are not
given full consideration in forestry research.

Given that research governance involves a variety of embedded institutions, agencies, and funding rationales (Lepori and
Reale 2019), we do not seek to be exhaustive but instead
concentrate on researchers, funding bodies, national authorities, forest managers, and society at large.

3.1 Social sciences: an opportunity for forest
researchers doing climate studies
Forest researchers leading climate studies can benefit in different ways from a better consideration of social sciences in
their academic activities.
Opening climate studies in forest research to social sciences
can improve the quality of knowledge produced by seeking an
interdisciplinary definition of best practices in transparent

Integrated monitoring of carbon allocation in tree and soil

CATS

TreePeace

ROOT-MIX

NEWFOREX
NOMADES
PILOTE

MACCLIF
MECABIOFOR

INFORMED

GeForHet

Resilience and adaptive management of Mediterranean forests: An integrative
approach
Forest managers’ consideration of adaptation to climate change measures
Mechanization and optimization of techniques for the production and
harvest forest biomass coming from specific cultures
New ways to value and market forest externalities
New acclimatization methods of forest trees
Evaluation of new planting techniques to limit water competition in prevision
of drier future conditions
Are positive diversity-production relationships mediated by root interactions?
A study with different forest mixtures
From Holocene to Anthropocene: The pace of microevolution in trees

Mixed species forest management

Functional significance of forest biodiversity

Architectural indicators of tree responses to climate change

ARCHI

FunDivEUROPE

Start End Social or economic
approach?

2014 2019 No

2014 2016 No

2009 2014 Yes
2011 2014 No
2012 2013 No

2016 2018 Yes
2010 2012 No

2015 2017 Yes

2014 2020 No

2011 2014 No

2007 2011 No

2011 2012 No

2012 2016 Yes

2010 2011 No

2016 2018 Yes

Monitoring of cold stress in trees by acoustic emission technique, thanks to 2012 2015 No
waveform feature analysis
Adaptation to climate change linked with biodiversity
2016 2018 Yes

Full title

Adaptation of the timber industry in the natural regional park of Ballon des
Vosges in a context of global changes
AFORCE-“Contrainte_ Mapping of water stress
hydrique”
AMTools
Ecological and legal tools for the assisted migration of forests in France

AFFORBALL

Act-Lab

ACOUFREEZE

Project name

Trees

Trees

Biomass
production
Drought

Scientific

Frost

MF1
category

Ecosystem goods and Scientific
services

Ecosystem goods and Biomass
services
production
Forest ecosystem
Mediterranean
forests
Forester
Owners
Ecosystem goods and Biomass
services
production
Forester
Owners
Forest compartment
Trees
Ecosystem goods and Biomass
services
production
Forest compartment
Soil

Ecosystem goods and Carbon
services
mitigation
Forest compartment
Trees

Forest compartment

Climate
change–related risk
Ecosystem goods and
services
Ecosystem goods and
services
Climate
change–related risk
Forest compartment

Main focus 1
(MF1)

Ecosystem goods and
services
NA
Ecosystem goods and
services
NA
Forester
Climate
change-related risk
Ecosystem goods and
services
Forest compartment

Ecosystem goods and
services
Ecosystem goods and
services
Ecosystem goods and
services
Climate
change-related risk
Ecosystem goods and
services
Ecosystem goods and
services
Forest compartment

No

No

No

Biomass
production
Trees

NA
Carbon
mitigation
NA
Owners
Drought

NA

Trees

NA

Scientific

No

No

No
No
No

No
Yes

No

No

No

Yes

Temperature shift No

Ecological
conservation
Biomass
production
NA

No

No

MF2 category Mitigation

Ecosystem goods and Biomass
services
production
Forester
Owners

Main focus 2
(MF2)

Table 1 Sample list of 17 research projects funded by strategy-oriented programs. For the exhaustive list of 163 projects used in the analyses, their French name, and their website references, please refer
to “Table 1 continued online” (https://doi.org/10.5281/zenodo.3946430). One project may have two main focuses of the same class, although sometimes only one main focus could be determined, as the
projects mentioned only one objective (e.g., “MACCLIF”) or explored a main focus that was too broad to be further refined into a subcategory (e.g., “INFORMED”)
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Fig. 1 Main focuses of research
projects funded by strategyoriented programs and their categorization. Inner circle: distribution of the two main focuses of
163 projects (as 17 projects only
had one main focus, the total
number of main focuses in the
inner circle was less than 326).
Outer circle: details of the main
focus categories; three categories
of the main focus class
“Ecosystem goods and services”
were not attributed (“Landscape,”
“Hunting,” and “Non-hunting
recreation”). Abbreviations: forest ecosystem (F. ecosystem),
temperature shift (Temp. shift),
non-timber forest products
(NTFP)

Fig. 2 The inclusion of the social sciences in French projects funded in climate studies in forest research across years
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research. Climate studies carry much uncertainty, and forest research deals with issues related to individual preferences such as
esthetic inclination, management intensity choices, or risk aversion. The ambiguity resulting from this intertwining of uncertainty
and individual values can prejudice the scientific arguments of a
study, as previously reported for the technical preferences of
windstorm adaptation in forest management (Fouqueray et al.
2020). Therefore, one way to pursue the best practices in transparent research is to spell out these individual values, so as not to
allow scientists’ biases to influence their readers. Social scientists
are used to employing this approach (Moon and Blackman 2014),
and their interaction with forest researchers can help the latter to
improve their epistemological position. This holds true for “pure”
curiosity-driven climate scientists, but all the more so for researchers dedicated to a problem-solving approach (Crouzat
et al. 2018). For these researchers mixing scientific activities with
environmental advocacy, clearly stating their scientific position is
necessary to maintain their legitimacy as scientists with policy
makers and with the general public (Machlis 1992).
Furthermore, the theoretical background of social sciences
can enrich experimental sciences (e.g., biology, pedology). As
early as 1992, Machlis noted that “Many [sociology] subfields
offer help in theory and model development relevant to conservation biology.” Swart et al. (2014) highlighted that insights brought by political sciences can help design confirmatory studies using region-based findings.
A final point that should not be neglected in a researcher’s
life is that the interdisciplinary integration of social sciences
leads to higher scientific impact of publications (Larivière
et al. 2015; Chen et al. 2015).
Researchers are more than mere passive beneficiaries of the
inclusion of social sciences in climate studies in forest research,
as they also have the capacity to act in its favor. Experimental
scientists who dominate this research landscape have the power
to involve social scientists in their funding applications.
Conversely, collaborating with social scientists is a good stimulus for experimental scientists to maintain their strong ability to
reformulate problems, theories, and research designs related to
climate and/or forest issues (Machlis 1992)—which should not
be seen as a prerogative of social scientists alone.
3.1.1 Illustration from the French case study
The AFFORBALL research project, launched by economists,
started in 2016 (Table 1) with the aim to propose “innovative
adaptation solutions for the forest-based industry at the territorial scale of the Regional Natural Park, which respond to the
global stakes of sustainable development, climate change, biodiversity protection, and economic and environmental resilience of territories” (Caurla and Michel 2016). In order to
foster innovation, AFFORBALL researchers agreed on an
interdisciplinary mix of sociology, ethnology, economics,
and environmental sciences, and on a territorial approach that
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went beyond the traditional disciplinary limitations. The institutional affiliation of one of AFFORBALL’s leaders to
INRAE might explain some of the methodological choices,
since INRAE is legally mandated to “provide support to public policies that respond to social challenges, especially economic, social, and environmental needs related to sustainable
development” (Légifrance 2018).

3.2 Research funding bodies: “the place to be” for
social sciences
Public funding bodies funnel government funds through calls for
proposals. Their specific role at the science-policy interface
places them between a rock and a hard place regarding the inclusion of the social sciences. On the one hand, funding bodies
are held accountable for the allocation of research budgets, with
expectations regarding the scientific impact of the rewarded projects (e.g., Dunningham et al. 2018). Despite their capacity to
strengthen the representation of social sciences, this situation
leads funding bodies to favor conventional projects with predictable short-term outcomes (Shaman et al. 2013). On the other
hand, in the context of global changes, social sciences represent
an opportunity to meet the expectations of funding programs for
more bottom-up, innovative, and exploratory research, where
social sciences have their rightful place in climate studies
(Weaver et al. 2014; Wong-Parodi et al. 2016).
We suggest that funding bodies go beyond this paradox by
developing guidelines for a better inclusion of social sciences
by following the initiative of Schneider et al. (2019) in the
field of societal transformation research, which is also valuable for climate studies in forest research.
3.2.1 Illustration from the French case study
Despite broad funding priorities that allow for proposals with
social sciences, French funding bodies have lagged behind in
their stated ambition for greater interdisciplinarity. The example of ADEME, a French agency that funds sustainable development projects, is symbolic. Both interdisciplinarity and social sciences have been spotlighted over the years, as for instance in 2015: “The research priorities of the current call for
proposals are […] projects in economics and social sciences,
aiming at favoring and accompanying the agricultural and
forest transition (projects specifically in economics and social
sciences, or at the interface with other disciplines)” (ADEME
2015). However, none of the 10 forestry projects funded by
ADEME in 2013 and 2015 included social or economic analyses (Table 2 in the Annex).
Due to the lack of data about rejected proposals, selection
processes, and committees, it is virtually impossible to estimate
at which point in the funding allocation process this exclusion of
social sciences occurs. Hence, we call on funding bodies to complete the results of funding allocations by also publicizing an
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overview of the rejections (but not the full submissions), subject
to the consent of the unsuccessful candidates. This could help
confirm our experience that researchers on the selection committees mostly have a background in natural sciences, and might
lack the required training in social sciences to adequately grasp
the added value of such projects.
Inversely, the lack of data on social sciences for selected
projects also concerned the intermediary and final reports of
the funded projects. Only 8 out of the 25 websites and reports
of projects including social sciences evidenced the use or
added value of these disciplines.

3.3 Role of social sciences at the interface with forest
and climate authorities
For climate change especially, the mutual influence of research
projects and policies is well documented, as heralded by the Paris
agreement (Falkner 2016). Nevertheless, this mutual influence is
unbalanced. On the one hand, researchers and scientific knowledge play a role in framing and designing climate public policies
(Aykut 2012), which often remain top-down (Lepori et al. 2007).
On the other hand, authorities directly coin the research agendas
through public funding (Geuna 2001; Lepori et al. 2007), hoping
that the outcomes of climate studies in forest research help meet
mitigation and adaptation targets. This is where paying attention
to the social sciences in climate or forest-related policies could
represent an interesting opportunity for the authorities, as urged
in conservation circles (Bennett et al. 2017). Psychology, sociology, and human geography are best at understanding—and thus
help overcome—the gap between forest policy objectives and
their local implementation by forest managers and owners (Ban
et al. 2013; Deuffic 2018).
Sörlin (2013) documented the failure of conventional environmental expertise to grasp the complexity of socialecological systems in the absence of social sciences: social
sciences open the door to restore public trust in climate and
forest governance and promote more holistic framing of the
science-policy interface. Social scientists should therefore
take the opportunity to be part of the orientation of climate
studies (Shaman et al. 2013).
3.3.1 Illustration from the French case study
Informing public policies was an important selection criterion in
the calls for proposals. For instance, the public interest group
“Forest Ecosystems” (ECOFOR, supported by the French ministries in charge of forests and of the ecological transition)
stressed its problem-solving dimension, which aims to inform
public policies at national (“The government has decided that
biodiversity should be a priority research theme in the coming
years”; ECOFOR 2000) and European levels (“a rising synergy
between the GICC program and its European homologues
through concerted action such as ERA-NET”; ECOFOR 2014).
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Because of the importance of the science-policy interface
in the calls for proposals, we expected a co-evolution of climate policies and of the focus of climate/forest research over
the years, such as a general switch from mitigation-centered
research toward projects focusing on risk prevention and ecosystem services. Indeed, initially, all funding bodies and projects effectively focused on mitigation issues but with a decreasing importance over time (Fig. 3 in the Annex).

3.4 Social sciences: helping foresters to adapt by “not
putting all eggs in one basket”
The uncertainties associated with climate change have resulted in an unusual consensus among foresters, namely the convergence of opinions on the need not to “put all eggs in one
basket.” An abundant body of literature now outlines the importance of diversifying silvicultural practices and objectives
in order to adapt, for instance, through tree species and age
diversification (Keenan 2015; Brockerhoff et al. 2017;
Augustynczik et al. 2019).
Hence, the social sciences can contribute to foresters’
search for diversified adaptation options. Social and economic
initiatives in forestry present an interesting yet underestimated
potential to diversify adaptation. As an example, ongoing economic research investigates the potential of insurance systems
to cope with climate change in forestry (Brèteau-Amores et al.
2019) or assesses the possibility of political measures to alleviate the pressure on timber production (Keenan et al. 2019).
However, to date, social sciences have been neglected
compared with technical approaches in climate studies in forest research (Andersson and Keskitalo 2018).

3.4.1 Illustration from the French case study
Despite the slightly increasing use of social and economic
tools, technical approaches from the environmental sciences
(biology, genetics, ecology, etc.) prevail in climate studies in
forest research, as illustrated by the strong focus on ecosystem
services and the functioning of trees (Fig. 1). Biomass production for timber or fuelwood was the paramount study topic of
all the projects analyzed here. Biodiversity was often considered to be part of a project’s scope in association with biomass
production as a support for productivity reasons. Research
issues explored in forest journals between 1979 and 2008
support these findings (Dobbertin and Nobis 2010).
It should be noted, however, that projects funded in the late
2010s pay more attention to the practices of foresters in the
field. The studies on how foresters implement adaptation strategies in the field, such as “Observance of adaptation to climate
change measures by forest managers” (MACCLIF, Table 1),
exemplify this evolution.
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3.5 Can social sciences bring societal issues back to
climate studies and forest research?
Social sciences represent an opportunity for climate studies in forest research to reconnect with society at large,
understood here as all persons without professional or
ownership links to forests. At least in Western countries,
there seems to be a renewed popular interest in forests due
to the popularization of forest science (e.g., Kingsland
et al. 2018). However, this interest of “non-foresters” in
forest issues is not echoed in climate/forest publications.
Social, economic, and policy-related terms are weakly
represented in forest journals (Dobbertin and Nobis
2010). For instance, a review of climate studies in forest
research in New Zealand stated that in many projects,
“There was limited communication with end-users before,
during and post research” (Dunningham et al. 2018).
Forest stakeholders underestimate the ability of social sciences to elucidate the concerns of society in regard to
adaptation issues such as changes in forestry practices.
For instance, Klenk et al. (2015) outline how climate
change challenges forest certification as stakeholders seek
to maintain past ecosystem conditions.
Still, social sciences should not be used as a one-way instrument of foresters to orient society’s perception of their
forestry practices in a favorable direction. Instead, the inclusion of the social sciences in climate/forest research should
contribute to developing a two-way dialogue between foresters and society.
3.5.1 Illustration from the French case study
The distribution of the main focuses of the funded research
projects illustrates how social sciences are not given full consideration in the funding of French climate studies in forest
research. Topics from the experimental sciences are by far
overrepresented: main focuses were distributed across
“Ecosystem goods and services” (n = 137), “Forest compartment” (n = 87), “Climate change-related risks” (n = 55),
“Forest ecosystem” (n = 18), and “Foresters” (n = 12) (Fig.
1, Table 1 continued online).
This trend is confirmed by a closer observation of the main
focuses: not a single project focused on forest scenery or leisure activities—not even hunting, despite the economic
weight of expensive hunting leases (Cinotti 2003) (Fig. 1,
Table 1 continued online).
The prevalence of main focuses specific to the experimental sciences (e.g., “Biomass production”) responds to
the needs of the forestry sector to develop resilient forest
management in France, where timber production is an
ecosystem service of the utmost economic importance.
This also complies with the Lisbon strategy for growth
and employment devised by the EU in 2000, which
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indicates that applied research should aim to support sustainable economic growth (European Commission 2004).
With the exception of economics, social sciences are still
not viewed as an opportunity to enable progress in climate
studies in forest research.

4 Conclusion
While interdisciplinarity is of utmost importance for the study
of complex social-ecological systems such as managed forests, it should be recalled that disciplinary insights from both
the experimental and social sciences are also highly valuable
for climate studies (Swart et al. 2014; Fankhauser et al. 2019).
In our view, two main reasons indicate why the time is
appropriate for forest researchers to prepare for strengthening interactions with social scientists in climate studies.
First, climate studies increasingly tackle adaptation from
the angle of “nature-based solutions” or “ecosystem-based
adaptation,” in which adaptation accounts for “the role of
ecosystem services in reducing the vulnerability of society
to climate change, in a multi-sectoral and multi-scale approach” (Nesshöver et al. 2017). Ecosystem-based adaptation puts a strong emphasis on social-ecological interactions and favors interdisciplinary research. As it gains in
popularity with funders (e.g., in Europe; European
Commission 2015), forest researchers will very likely
have to increase their connections with social scientists.
Second, methodological developments will transform forest research to some extent. The rise of automatic data
collection devices, such as LiDAR for forest inventories
or drones for the remote monitoring of climate risks, implies an increased use of big data analytics (Zou et al.
2019). Big data analytics proceeds using an exploratory,
correlation-based approach in contrast with the causalitybased regime of truth that prevails in forest research. With
their tradition of self-exploration, social sciences have the
capacity to shed light on the epistemological considerations involved in such a methodological switch (Moon
and Blackman 2014). Similar considerations apply to the
development of transdisciplinary methodologies in the
forest sciences such as the participation of foresters in
serious games and participatory simulations (Garcia
2019).
French public funding of climate and forest research clearly
illustrates that to date, forest research has been insufficiently
geared toward the post-normal vision of science required to
face the complexity of the wicked climate change problem.
Most projects funded in this research area are a continuation of
this trend that ignores the social sciences, while calls for the
disciplinary and interdisciplinarity inclusion of the social sciences remain wishful thinking. One reason is the legacy of the
technical professional culture of foresters (Boutefeu and
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Arnould 2006), while another is the tendency of education and
training programs to leave aside the social aspects of forestry
(Marty 2000; Cheikho and Clément 2002; Innes 2005).
Whether change comes from within or not, we argue that
climate studies in forest research are in a good position to take
social sciences into full consideration and thus provide a good
example in comparison with other scientific fields dealing
with complex problems. We posit that forest researchers are
best placed to promote change across different timescales, as
teachers and trainers on the one hand, and as part of research
institutions on the other. Our premises should not be seen as
specific to the French case study, as they are echoed in other
Western countries (Dunningham et al. 2018; Fankhauser et al.
2019).
In the long term, teachers and trainers are best equipped to
train students in questioning the perspectives taken in climate
studies in forest research (Innes 2005), especially at the critical
moment of PhD research. Recruitment is another crux in the
long-term renewal of forest research. We suggest that forest
researchers, when reviewing applications for a research and/or
teaching position, request for a basic culture in the social sciences to be considered in the selection of candidates in the
experimental sciences.
In the medium term, social scientists striving for greater
recognition in forest research should have an opportunity to
weigh in on long-term funding decisions. We invite them to
meet the key challenge of using their scientific visibility to
become or stay involved in climate and/or funding bodies.
We expect the expansion of interdisciplinary courses in forest
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training (Hickey and Nitschke 2005; Innes 2005), and hence
the change in the education of forest researchers, to bolster the
openness of selection committees in this direction in the coming years.
In the short term, as members of editorial boards of
forestry journals, researchers have the rare opportunity
to diffuse similar propositions to our own in a rapidly
changing scientific environment. Despite the implementation difficulties and sometimes a lack of willingness,
we believe that the process of including the social sciences more in climate/forest research is ongoing. The
publication of this opinion paper in a forest journal is
definitely a sign of hope.
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