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Nature-based Solutions (NbS) are a priority area for the European Commission. The

European Union (EU) will fund projects on NbS under Horizon Europe, the EU’s

framework program for research and innovation (2021–2027). We argue that the

Commission needs to fund more projects that actively include local communities in

the development and implementation of NbS. Specifically, the Commission needs to

fund projects that include two oft-forgotten stakeholder groups: women and indigenous

peoples. The literature demonstrates that success of NbS is dependent on the inclusion

of a variety of stakeholders and that indigenous peoples and women and girls are critically

important stakeholders. As the inclusion of these stakeholders is vital to the success of

NbS, funding projects that specifically include these stakeholders will help the EU to

achieve two important policy goals: the goal to provide evidence for NbS and the goal

to advance the development, uptake and upscale of NbS.

Keywords: climate change, disaster resilience, European Union policy, Horizon Europe, indigenous peoples,
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INTRODUCTION

Climate change is affecting every inhabited region of our world (IPCC, 2021, p. 10), and we need to
take action. According to the European Commission (EC), Nature-based Solutions (NbS) are one
way to help tackle environmental challenges (European Commission, 2022b), such as fires, floods,
hurricanes, landslides, and droughts. Scientists predict, if properly delivered, NbS can provide
37 per cent of the cost-effective CO2 mitigation that is needed through 2030 (Griscom et al.,
2017). A relatively new term in modern-day science, NbS are defined in various ways, but two
commonly cited definitions are that of the EC and the International Union for the Conservation
of Nature (IUCN) (Ruangpan et al., 2020; Seddon et al., 2021; Xie, 2021). Defined by the EC, NbS
are “Solutions that are inspired and supported by nature, which are cost-effective, simultaneously
provide environmental, social, and economic benefits and help build resilience. Such solutions
bring more, and more diverse, nature and natural features and processes into cities, landscapes
and seascapes, through locally adapted, resource-efficient, and systemic interventions” (European
Commission, 2022a). The IUCN gives a similar definition, defining NbS as “actions to protect,
sustainably manage and restore natural and modified ecosystems in ways that address societal
challenges effectively and adaptively, to provide both human well-being and biodiversity benefits”
(IUCN, n.d). They go on to say that NbS “are underpinned by benefits that flow from healthy
ecosystems and target major challenges like climate change, disaster risk reduction, food and water
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security, health and are critical to economic development”
(IUCN, n.d). In short, NbS work with and enhance nature rather
than working against it.

Due to their cross-cutting nature, NbS can address several of
the United Nation’s Sustainable Development Goals (SDGs) at
once (Chausson et al., 2020; Ruangpan et al., 2020). Seifollahi-
Aghmiuni et al. (2019), as cited in Ruangpan et al. (2020), give
the example of wetland ecosystem services in Sweden, which can
contribute to addressing SDGs 1 (no poverty), 2 (zero hunger),
3 (good health and well-being), 6 (clean water and sanitation),
7 (affordable and clean energy), 11 (sustainable cities and
communities), 12 (responsible consumption and production), 13
(climate action), 14 (life below water), and, finally, 15 (life on
land). In short, NbS are one of a multitude of solutions, which
can help to solve—or at the very least lessen—the climate crisis
and address the United Nation’s SDGs.

The EC, since 2013, has given special attention to NbS (Faivre
et al., 2017). Today, the EC has five policy goals when it comes to
NbS: (1) to provide evidence for NbS, (2) to improve framework
conditions for NbS at the EU policy level, (3) to develop a
European research and innovation community, (4) to advance
the development, uptake, and upscale of innovative NbS, and,
finally, (5) to mainstream NbS in international research and
innovation (European Commission, 2022b). The EC currently
funds projects on NbS through the Horizon 2020 programme,
and the EC will continue to fund projects on NbS through the
Horizon Europe programme, which will run from 2021 until
2027 (European Commission, 2022b).

Since the European framework programme for research and
innovation was first introduced in 1984, several significant steps
have been taken to include a vast range of stakeholders in
EC-funded projects. The first four programmes focused on the
inclusion of industries and enterprises, while the fifth programme
marked the shift toward focusing on issues and challenges faces
by communities and citizens (Commission of the European
Communities, 1996). The shift toward focusing on citizens was
evident across the whole of the European Union (EU). In
framework programmes six and seven, the EC took steps toward
making civil society stakeholders of the programme (Warin and
Delaney, 2020). During the eighth programme,Horizon 2020 and
the current Horizon Europe programme (2021–2027), the EC
pledged to make citizens key stakeholders and to have them take
part in decision-making (European Commission, 2017).

Gender equality is a cross-cutting principle of Horizon
Europe (European Commission, 2021a) and public bodies,
research organizations, and higher education establishments
from member states and associated countries are, for the first
time, required to have a Gender Equality Plan (GEP) in order to
access funding from the EU framework programme (European
Commission, 2021b). Particular attention is given to the advisory
boards, where there is a target of having 50 per cent women.
Furthermore, there is also attention put toward having a gender
equality among researchers involved in the projects. This is
said to be taken into account as a ranking criteria if proposals
are awarded the same evaluation score (European Commission,
2021b). Neither the strategic plan, nor the programme guide for
Horizon Europe make explicit reference to indigenous peoples.

However, the strategic plan is focused on addressing the needs
of vulnerable population groups (European Commission, 2021a).
Nevertheless, the EU is giving attention to indigenous peoples.
This is evident in the consultations with indigenous peoples
(Service of Foreign Policy Instruments, 2020), the EC’s support of
establishing the Docip office in Brussels, which aims to facilitate
collaboration between indigenous people and the EU institutions
(Docip)1, and in the EU’s Arctic Strategy, in which the EU pledges
to include more indigenous people in Arctic decision-making
(European Commission, 2021c).

Recently, the UN Climate Conference, COP26, drew attention
to the important, yet often ignored, roles of women and
indigenous peoples in addressing the climate crisis (United
Nations Climate Change, 2021b; United Nations News, 2021).
While previous UN Climate Conferences have also drawn
attention to women and indigenous peoples (United Nations
Climate Change, 2018a,b), we argue these stakeholders need
to be included to a greater degree. Stakeholder engagement
is especially important for research on NbS, and women
and indigenous peoples, specifically, are critical stakeholders.
Therefore, projects funded under Horizon Europe focusing
on NbS should work to better include local stakeholders in
general and indigenous peoples and women and girls specifically.
Funding projects that include these groups will help the EC
to achieve at least two important policy goals: the goal to
include stakeholders in Horizon Europe projects and the goal
to advance the development, uptake, and upscale of NbS. In the
sections to follow, we highlight the importance of including local
stakeholders, especially women and indigenous peoples, and we
lay out guiding principles as well as best practices on how to
include them in research projects on NbS.

WHY INCLUDING LOCAL STAKEHOLDERS

IS IMPORTANT TO THE SUCCESS OF NbS

RESEARCH

Today, transdisciplinary science is becomingmore prevalent, and
there is a demand to ensure that research results have practical
impacts. The social sciences are a way to include valuable data
from stakeholders into research via workshops and interviews.
This is where stakeholders have a pivotal role in scientific
research. We use Freeman’s definition of a stakeholder. Freeman
defines stakeholders as “. . . any group or individual who can
affect or is affected by the achievement of the organization’s
objectives” (Freeman, 1984, p. 46). We, therefore, argue that
when it comes to NbS being implemented at the local level across
Europe, stakeholders include all citizens of a given community.
It is vital that stakeholders are involved in the solution finding
process to increase support in the decision-making process.
Including stakeholders can enhance knowledge transfer and
services developments, thereby ensuring positive impacts on
policy actions, for example, that are grounded in the needs of a
scientific-local collaboration (Ravnborg andWestermann, 2002).

1Docip. Indigenous peoples at the EU. Available online at: https://www.docip.org/

en/indigenous-peoples-at-the-eu/.
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NbS are inherently dependent on a wide range of stakeholders
across disciplines and sectors (Faivre et al., 2017). NbS need
to be, by definition, “locally adapted” (European Commission,
2022a), and for successful local adaption to take place, the local
community needs to be involved in the design of NbS from the
ground up. NbS are, as one scholar puts it, all-inclusive; they
“. . . encompass various actions that work with nature in different
settings for different goals” (Xie, 2021). Development from the
ground-up in NbS projects allows for diversity and inclusion
throughout the processes, ultimately leading to effective policy
and local implementations, and stakeholder integration in NbS
projects has been proven to reduce local vulnerabilities from
natural disasters (Berghöfer et al., 2008; Saldaña-Zorrilla, 2008;
Wamsler et al., 2020).

WHY IS IT IMPORTANT TO INCLUDE

WOMEN AND GIRLS?

As has been drawn attention to at several recent COP
conferences, including the recent COP26 (United Nations
Climate Change, 2018a,b, 2021a), climate action needs to involve
women (United Nations News, 2021). The inclusion of women in
NbS is critical because of the climate change gender gap. Women
are disproportionally affected by climate change (UN Women,
2000; United Nations Development Programme, 2016), a fact
that was emphasized at COP26 (United Nations News, 2021).
In general, women are more than fourteen times more likely
to die during a natural disaster than men (UN Women, 2000).
Women, according to the 2016 report by the United Nations
Development Programme, represent 80 per cent of people
displaced by climate change (United Nations Development
Programme, 2016). As women are disproportionally affected
by climate change, they should be especially involved in the
solutions to address climate change, including, not least, the
development and implementation of NbS. Their perspectives
can help ensure that NbS are designed and implemented in
a way that works for all members of the community—men
and women alike—and, therefore, contribute to decreasing the
climate change gender gap and achieving SDG 13 (climate action)
and SDG 5 (gender equality).

The inclusion of women stakeholders in NbS projects is
especially critical for the local adaption of NbS. As stated
above, NbS, by the EC’s definition, have to be “locally
adapted” (European Commission, 2022a). Women, making up
approximately half of the world’s population (World Bank,
2020), inherently play a key role in the local adaption of NbS.
Moreover, women are specifically important participants in
climate change adaption strategies, such as NbS, due to their
responsibilities in households and communities and as stewards
of natural resources (United Nations Development Programme,
2016). For millennia, women have contributed to the sustainable
development of their communities and constantly interact with
natural resources and ecosystems—from collecting water to using
the land for livestock (United Nations News, 2021). Without
women, we cannot have genuine sustainable development, and
“Women’s issues, needs and contributions should be integrated

across the planning and execution cycles of climate change
policies and projects” (UnitedNations Development Programme,
2016, p. 6). Projects on NbS must, therefore, include women.

Although there are some important reports on gender and
climate change the academic literature on gender and climate
change is quite limited. By funding projects on NbS that
involve women as stakeholders, the EC will help to increase
this important body of literature. The academic findings from
these projects will help address the pressing questions concerning
unequal environmental decision-making processes, something
that is problematic in both the Global South and Global North
(Arora-Jonsson, 2011).

WHY IS IT IMPORTANT TO INCLUDE

INDIGENOUS PEOPLES?

UNESCO defines local and indigenous knowledge as referring
“to the understandings, skills and philosophies developed by
societies with long histories of interaction with their natural
surroundings” (UNESCO, 2021). Indigenous knowledge has
made it possible for communities to survive natural disasters
throughout centuries and is more important than ever as we face
the significant consequences of climate change (Shaw et al., 2009).
It is also especially important to involve indigenous communities
because while indigenous peoples and local communities (IPLCs)
make up <5 percent of the world population, they protect over
80 percent of biodiversity (Xie, 2021). Global recognition of the
importance of including the knowledge of indigenous peoples
in the fight against climate change is evident in Article 7.5 in
the Paris Agreement2 (United Nations, 2015). COP26 in 2021 is
a more recent example of this global recognition. For the first
time in the history of the UN Convention on Climate Change,
twenty-eight indigenous peoples, representing the seven UN
indigenous socio-cultural regions, were invited to engage directly
with government and share their experiences on how to reverse
biodiversity loss (United Nations Climate Change, 2021b).
However, indigenous activists argue that they are still left out
of decision-making and call for a more meaningful engagement.
Executive director of indigenous climate action, Eriel Deranger
stated in an interview with the Guardian, “Indigenous people
are more visible but we’re not taken any more seriously; we’re
romanticized and tokenized” (Lakhani, 2021).

As this paper has highlighted, it is important for the success of
NbS to involve a wide range of stakeholders. The involvement
of indigenous communities, however, is even more critical for
its success. Due to their close connection to nature, indigenous
communities are the first to be affected by climate change (United
Nations, 2015). As climate change leads tomore extreme weather,
indigenous communities are at constant risk for displacement
due to, for example, flooding, droughts and fires (Williams,
2012). At the same time, the projected changes in temperature
pose an additional threat to the health of indigenous peoples
and to their livelihood (Williams, 2012). We use the indigenous
peoples in Scandinavia, the Sámi as an example; the rise in

2Paris agreement, 2017 (2015).
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temperature will increase the risk of deceases that can affect both
the Sámi people and their reindeer, on which they depend for
livelihood. It is also projected that the change in temperature may
affect the movement, location, and demography of fish. Fishing is
an important part of Sámi culture and is likely to be influenced
by climate change (Jaakkola et al., 2018). Jaakkola et al. identifies
that livelihood changes can have significant effects on both the
physical health and cultural well-being of the Sámi people (2018).

NbS can have major, positive effects on the challenges faced
by indigenous communities, such as the Sámi. However, if not
done right, NbS can also have a significantly negative affect on
indigenous peoples. For example, NbS such as protecting areas
and forest plantations can both physically and economically
displace people and can put restrictions on their livelihood and
have negative impact on their culture (Vanclay, 2017). These
negative consequences add to the already existing disadvantages
faced by indigenous peoples, including violations of human
rights, discrimination and poverty (Townsend et al., 2020).
Indigenous peoples have, as Townsend et al. identifies, a twin
vulnerability where they are vulnerable to both the impact and
possible solutions to climate change (Townsend et al., 2020).
Therefore, it is important to include indigenous peoples in
the whole process of NbS, from the initial discussions to the
development and implementation phase.

Due to their close connection to nature, their history
and culture, indigenous peoples have valuable knowledge that
will contribute to the success of NbS. For millennia, these
communities have worked closely with nature to address impacts
of a changing climate and while many of these techniques
are still being used today, it is only recently that these
practices have been given a scientific name (Seddon et al.,
2021). For example, in Australia, indigenous fire management
practices are a NbS, which could help to reduce the risk of
wild fires (Global Fire Monitoring Center, 2020). Researchers
and policy makers would benefit tremendously from engaging
indigenous stakeholders. They can draw on indigenous peoples’
knowledge and competence and use this valuable expertise
in both scientific research and in the process of formulating
related policies (Seddon et al., 2019). Furthermore, engaging
with indigenous peoples and local communities and giving
them leadership roles in the process creates the potential for
these communities to develop an adaptive capacity, making
them able to address future issues (Seddon et al., 2021).
Engaging important stakeholders, such as indigenous peoples,
needs to happen through the whole process of NbS—from the
design phase to the implementation, management, monitoring
and evaluation process. The process should foster ownership
and empower the indigenous peoples and local communities
(Mercer et al., 2012).

HOW TO IDENTIFY KEY STAKEHOLDERS

While stakeholder inclusion is critical to the success of research
projects, few articles study the actions and processes on how to
systematically include stakeholders (Ruangpan et al., 2020). We
argue that the first step toward stakeholder inclusion begins with

a mapping process. In transdisciplinary research, identifying a
wide range of stakeholders prior to concentrating on the research
problem will bring diversified views to constructively influence
the process from the beginning stage (Leventon et al., 2016;
Cowan et al., 2021). It is crucial for researchers to bemore explicit
about how stakeholders are identified and chosen for a given
project in order to understand who has the biggest opportunity
to shape research outcomes (Leventon et al., 2016) as well as
provide best practice knowledge. Scientific knowledge within
a given project is understandably highly involved, however,
including varied expertise, such as that of local stakeholders,
widens discourses and allows a pathway for those directly
involved in a topic to have input (Ravnborg and Westermann,
2002). Participation from the public is increasingly embedded in
multi-national environmental policy, as policymakers recognize
the need to understand who is affected by the decisions and
actions they take and who has the power to influence their
outcome (Reed et al., 2009).

Once the type of stakeholders are decided upon, the mapping
process can begin. Stakeholder mapping involves visualizing the
level of stakeholder importance and involvement within the
research project. Understanding the sheer value that a diversified
range of beliefs, experiences, and knowledge brings, can help to
expedite and create acceptance among communities. However,
it is not always clear cut on how to decipher who the best
stakeholders are and how to find them. Each case area will have
their own important stakeholders, which are identified during
the mapping stage where researchers are generally aware of the
local case environment and can reach out to numerous contacts
to identify missing links.

Future projects must create spaces for voluntarism and
stewardship, as well as facilitate conversations and collaborations
across different sectors and communities to get stakeholders on
board (Xie, 2021). With the stakeholder mapping information,
project leaders can better understand who is necessary to
prioritize and keep most informed throughout the project
duration. This system can either be classified as a top-down or
bottom-up approach. The latter method is a stakeholder-
led approach in which stakeholders classify themselves
into larger groups. The former is done by classifying the
stakeholders into different matrices in accordance with selected
attributes (Wojewnik-Filipkowska et al., 2019). The utilization
of stakeholder mapping can reduce project failure and enhance
success by having sharpened understandings of stakeholder
influence patterns (Walker et al., 2008).

CONCLUSION

Women and indigenous peoples are two marginalized sub-
groups impacted by the climate crisis (United Nations
Development Programme, 2016; Prior and Heinämäki, 2017)
and are important stakeholders to engage in NbS. NbS are, as
the EC highlights, critical for tackling environmental challenges
such as fires, floods, hurricanes, landslides, and droughts.
While the inclusion of stakeholders is important when it comes
to addressing these challenges, governments do not always
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include women and indigenous peoples. Because both groups
are disproportionally affected by climate change, they should
be involved in solutions to address climate change—solutions
such as NbS. Women, specifically, are important stakeholders
when it comes to NbS because of their roles in communities.
Indigenous peoples have lived close to nature and dealt with
changes in climate for millennia and thus have important
knowledge of NbS. While NbS can be an effective way of
tackling climate change, they can also lead to additional negative
consequences for indigenous peoples. To avoid this, indigenous
peoples should be engaged in the whole process of NbS from
the initial discussions to the final evaluation phase. In this
article, we argue that research and innovation projects on NbS
funded under the EU’s Horizon Europe programme should
actively include both women and indigenous peoples. These

oft-forgotten stakeholder groups are important because they
are disproportionately affected by climate change, because they
possess critical knowledge, and because of the twin vulnerability
faced by indigenous peoples.
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