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Abstract

The climate crisis exacerbates structural inequalities and disproportionately affects women,
particularly in rural and low-income contexts where limited access to resources, education
and financing undermines their adaptive capacity. This article examines how gender consider-
ations are integrated into European Union (EU) climate adaptation governance, combining
doctrinal analysis of EU and international legal frameworks with a bibliometric analysis of
the scientific literature. The bibliometric component maps research trends and thematic gaps
on gender-responsive climate adaptation. The doctrinal analysis focuses on the European
Climate Law, the EU Gender Equality Strategies and selected national instruments, with
Spain’s 2021-2030 PNIEC and PNACC as illustrative case studies. These frameworks are
assessed against five human-rights-based criteria: substantive equality and intersectionality,
participation and empowerment, accountability and access to justice, data and monitoring,
and financing and institutional arrangements. The findings reveal a structural “transformation
deficit” between normative commitments and operational reality: core climate instruments
lack robust requirements on gender impact assessments, sex-disaggregated data, women’s
participation and gender-responsive budgeting. The study argues that a truly transformative
Gender-Responsive Climate Adaptation (GRCA) in the EU requires moving beyond sym-
bolic references toward binding gender-responsive governance mechanisms derived from
CEDAW and EU primary law, capable of dismantling structural barriers and ensuring an
environmentally effective and substantively just transition.

Keywords: gender-responsive; climate adaptation; climate governance; structural vulnerability;
bibliometric legal analysis; human rights

1. Introduction

Climate change is one of the most urgent and complex challenges humanity faces in the
21st century [1]. Its impacts not only disrupt ecosystems and economies but also exacerbate
preexisting social inequalities, disproportionately affecting the most vulnerable populations.
Among these groups, women, particularly those in rural or low-income communities,
face significant barriers that limit their ability to adapt. Yet, these same women play
a transformative role as agents of change in the fight against climate change, leading
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sustainable and resilient initiatives within their communities [2]. The interconnection
between gender and climate change reveals how deeply structural inequalities shape
women’s experiences in a changing environment. Women'’s heightened vulnerability stems
from unequal access to resources such as land, education, and financial instruments, as well
as their concentration in informal labor sectors heavily dependent on natural resources [3].
Despite these challenges, women have proven to be key leaders in climate solutions,
from spearheading local adaptation projects to influencing sustainable policy agendas at
national and international levels. Recognizing and addressing these gendered dimensions
is therefore essential not only to reduce vulnerabilities but also to unlock the full potential
of women as drivers of resilience and innovation [4].

In addition to their greater exposure to climate impacts, empirical research has consis-
tently shown that, on average, women display more favourable attitudes towards environ-
mental protection and climate action than men, as well as a higher willingness to adopt
sustainable behaviours in everyday life and household consumption [5]. These gendered
differences are evident in areas such as energy saving, the purchase of eco-labelled prod-
ucts, the use of public transport and support for more ambitious environmental policies [6].
From this perspective, gender gaps do not only reflect heightened vulnerability, but also
reveal a normative and practical potential. Systematically integrating these attitudes and
practices into policy design can turn women’s climate sensitivity into a resource that
strengthens both mitigation and adaptation efforts [7]. Situating the present study within
this broader body of evidence helps clarify why rethinking the role of women in climate
governance is not merely a matter of social justice, but also a condition for more effective
and context-sensitive climate adaptation in the European Union.

In this context, climate change adaptation refers to the actions and strategies designed
to confront both current and projected impacts of climate variability, with the goal of
reducing risks to people, ecosystems, and economies. Unlike mitigation, which seeks
to limit greenhouse gas emissions, adaptation focuses on preparedness for unavoidable
impacts, including rising temperatures, extreme weather events, and biodiversity loss.
These measures range from resilient infrastructure development to nature-based solutions
such as ecosystem restoration [8]. In this context, integrating a gender perspective into
climate adaptation is not an optional add-on, but a prerequisite for designing effective and
equitable responses. A gender-sensitive approach helps uncover how exposure, sensitivity,
and adaptive capacity are shaped by power relations, access to resources, and participation
in decision-making. It also highlights the knowledge, practices, and leadership that women
and girls contribute to resilience building elements often overlooked in mainstream climate
policies. Bridging insights from climate science, human rights, and gender studies is
crucial to determining who benefits from adaptation measures, who is left behind, and how
policies can be reoriented toward climate justice [9].

Within the European Union (EU), this perspective is increasingly relevant as the bloc
strives to meet its climate neutrality and adaptation goals. Incorporating gender responsive-
ness enhances the effectiveness of EU climate action by ensuring that adaptation strategies
are inclusive, context-sensitive, and capable of addressing structural inequalities that persist
across Member States [10]. Doing so transforms adaptation governance into a mechanism
not only for managing climate risks but also for advancing gender equality and social justice,
two of the Union’s central policy commitments. Despite incremental progress, significant
gaps remain in how the EU integrates the gender—climate nexus into its policy frameworks.
Many strategies still fall short of addressing the underlying structural barriers that limit
women’s adaptive capacity, especially in rural and marginalized communities [10]. These
barriers include restricted access to economic, technological, and educational resources, as
well as persistent underrepresentation in decision-making processes [9,11].
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This article outlines the contours of what can be understood as a truly transformative
Gender-Responsive Climate Adaptation (GRCA) in the EU context, grounded in binding
human-rights obligations rather than voluntary policy choices. Building on this back-
ground, this article offers a comprehensive examination of how gender can be integrated
into climate adaptation governance in the European Union (EU). First, it presents the con-
ceptual and human-rights foundations of climate change adaptation and gender, drawing
on United Nations (UN) and Intergovernmental Panel on Climate Change (IPCC) frame-
works to define the principles of a gender-responsive, rights-based approach. Second, it
carries out a bibliometric analysis of global and EU-focused scholarship on gender and
climate adaptation, identifying thematic, disciplinary and geographical gaps that shape
current debates. Third, it conducts a doctrinal analysis of the main EU instruments and
strategies relevant for adaptation, including the European Climate Law, the Governance
Regulation, the EU Adaptation Strategy, the Gender Equality Strategies and tools such as
the Gender-Responsive Environmental and Climate Action (GREENA) Toolkit, as well as
national frameworks such as Spain’s Plan Nacional Integrado de Energia y Clima (PNIEC)
and Plan Nacional de Adaptacién al Cambio Climatico (PNACC). Finally, it discusses
advances, shortcomings and misalignments between normative discourse and operational
practice and proposes pathways for embedding women'’s experiences, knowledge and
leadership more systematically into climate adaptation policies and governance cycles
across the Union.

2. Materials and Methods

This study adopts a mixed qualitative design that combines a normative and doctrinal
analysis of European and international legal frameworks with a bibliometric examination
of the scientific literature on gender-responsive climate adaptation in the European Union.
From a legal perspective, the research is grounded in a systematic review of primary and
secondary sources, including international human rights instruments (in particular CEDAW
and relevant UN reports), EU primary law, and key legislative and policy documents
such as the European Climate Law, the Governance Regulation of the Energy Union and
Climate Action, the EU Climate Adaptation Strategy, and the EU Gender Equality Strategies
2020-2025 and 2026-2030. These texts are analyzed through doctrinal and teleological
interpretation, with particular attention to the articulation of State obligations, governance
cycles, and the extent to which gender equality and human-rights considerations are
mainstreamed in climate-related norms and policies. This combined design allows for a
systematic comparison between the state of academic knowledge on gender-responsive
climate adaptation and the degree to which these insights are reflected in EU and national
legal and policy frameworks.

The bibliometric component of the study is conceived as an exploratory mapping of the
research field rather than a full systematic review. The first search used the query “TITLE-
ABS-KEY (climate change AND gender AND adaptation)”, applied to titles, abstracts
and keywords, and yielded 1502 records for the period 2010-2025. (Document types are
not mutually exclusive. Some records are assigned to more than one category (e.g., book
chapters or review articles), so the sum of document-type counts (1597) exceeds the number
of unique documents in the dataset (1502).)

A second, more focused search used the query “TITLE-ABS-KEY (European Union
AND climate change AND gender)”, also applied to titles, abstracts and keywords, and
yielded 50 records for the period 2012-2025. Both searches were limited to English-language
peer-reviewed publications and were conducted on 15 April 2026. This bibliometric map-
ping is particularly important in an article such as ours because it situates the doctrinal and
case-study analysis within the broader state of academic knowledge; highlights thematic,
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geographical and disciplinary gaps; and thereby strengthens the normative argument that
more systematic, gender-responsive climate adaptation is needed in the European Union.

Analytical Strategy

The analytical strategy consists of critically juxtaposing the bibliometric findings with
the content of EU and national instruments in order to identify alignments, gaps and
“transformation deficits” in the integration of gender into adaptation governance. More
specifically, the themes, geographical and disciplinary patterns, and conceptual emphases
emerging from the literature are used as a benchmark against which to assess whether key
EU climate adaptation instruments incorporate women primarily as vulnerable subjects, or
also as rights-holders, decision-makers and agents of transformative change.

Spain is used in this article as an illustrative Member State case study rather than
as a representative proxy for the European Union as a whole. Its selection is justified
by the relative prominence of gender considerations in recent Spanish climate-planning
instruments, particularly the PNIEC and PNACC, which make it a useful site for examining
both advances and limitations in the operationalisation of gender-responsive adaptation.
At the same time, the Spanish case is shaped by its own political, administrative and
institutional context, and the findings derived from it cannot be automatically generalised
to other Member States with different governance traditions, legal cultures or levels of
gender mainstreaming. The purpose of the case study is to test the analytical framework
developed in this article and to illustrate how the broader EU normative architecture is
translated into concrete national adaptation instruments.

3. Conceptual and Normative Foundations
3.1. Climate Change Adaptation and Vulnerability

Climate change adaptation refers to the actions and strategies implemented to prepare
for and respond to the current and future impacts of climate change. Its main goal is to
reduce the vulnerability of people, ecosystems, and economies to phenomena such as rising
temperatures, extreme weather events, sea level rise, or biodiversity loss [12]. Additionally,
it seeks to take advantage of potential opportunities that may arise in this context and
strengthen resilience to climate-related changes. For human societies, these measures can be
planned, as part of public policies designed in advance, or they can emerge spontaneously
as an immediate response to a pressing need [13]. Regarding natural ecosystems, human
intervention can help facilitate their adjustment to new climatic conditions [14]. Adaptation
is particularly crucial in more vulnerable regions, such as those with limited resources or
greater exposure to climate risks. Although adaptation complements mitigation efforts
(which aim to reduce greenhouse gas emissions), it remains essential. This is because
some effects of climate change are already unavoidable and require concrete measures to
minimize their consequences and ensure a more resilient future.

In this sense, Batisani N. (2010) defines climate change adaptation as the adjustments
made in ecological, social, or economic systems in response to current or anticipated impacts
of climate change [15]. These adjustments aim to reduce the vulnerability of systems to
the adverse effects of climate change or to capitalize on opportunities that may arise from
these changes. The definition highlights the importance of implementing both proactive
and reactive strategies at various levels, including public policies, spatial planning, and
local measures, to effectively address the challenges posed by climate change [15].

Similarly, climate change adaptation, as defined in the IPCC 2023 Report, refers
to the process of adjusting human and natural systems in response to the current or
anticipated impacts of climate change [16]. The primary aim of this process is to minimize
associated risks, capitalize on emerging opportunities, and enhance resilience to climatic
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changes. Adaptation is considered a fundamental element for managing climate risks
and achieving sustainable development. The report underscores that adaptation efforts
must be grounded in robust scientific evidence, with their implementation tailored to the
social, economic, and environmental contexts of each region. These efforts encompass a
variety of approaches, including technological innovations, nature-based solutions, and
social measures. Examples include the construction of climate-resilient infrastructure, early
warning systems for natural disasters, ecosystem restoration, and sustainable agricultural
practices. Beyond mitigating the adverse effects of climate change, these actions also
offer co-benefits such as improved agricultural productivity, biodiversity conservation,
and enhanced human well-being. However, the report highlights significant gaps in the
implementation and financing of adaptation measures, particularly in developing countries.
It also warns about the limits of adaptation in certain contexts where climate risks surpass
human or technological response capacities. Furthermore, it stresses the importance of
avoiding maladaptation-actions that inadvertently increase vulnerability or create new
risks. Finally, climate change adaptation is a dynamic and multifaceted process that requires
integrated planning, adequate resources, and global cooperation to be effective. Its success
hinges on its integration with mitigation strategies and sustainable development goals
addressing the social and economic inequalities that exacerbate climate vulnerability [16].

3.2. Gender, Climate Change and Human Rights

This section will analyze various United Nations reports that recognize the interrela-
tion between climate change and gender. These documents highlight how climate change
exacerbates existing gender inequalities, disproportionately affecting women and girls,
emphasizing the importance of their active participation in climate solutions. General
Recommendation No. 37 (2018) of the Committee on the Elimination of Discrimination
against Women (CEDAW) is included in this discussion because it provides a comprehen-
sive framework that links women’s human rights with climate policies and disaster risk
reduction strategies [17].

In this sense, we begin with the 2022 Report of the Office of the High Commissioner
for Human Rights, which highlights that women, particularly those in rural and indigenous
communities, face structural barriers that limit their ability to adapt to climate change. This
report stresses the need for a human rights-based and intersectional approach to ensure
that women can fully participate in climate decision-making processes. It also highlights
the specific risks faced by women environmental defenders, who not only contend with
climate threats but also with gender-based violence and discrimination [18].

Similarly, the 2019 Analytical Study on Gender-Responsive Climate Action examines
how gender inequalities hinder women’s capacity to adapt to climate change. This docu-
ment identifies critical areas where climate change impacts women, such as food security,
land access, health, and sexual and reproductive rights. It also highlights positive exam-
ples, such as initiatives where women lead sustainable agricultural projects and manage
community resources. The study emphasizes that integrating a gender perspective into
climate policies is not only an ethical imperative but also an effective strategy for achieving
more sustainable outcomes [19].

The same way, the 2019 Panel Summary on Women'’s Rights and Climate Change
focuses on how climate change specifically affects the rights of women and girls. During
this panel, it was noted that women are more vulnerable to climate-related disasters due to
socio-economic inequalities and traditional roles. However, their role as agents of change
was also recognized. For instance, projects like “Solar Mamas,” where women are trained
as solar engineers to implement sustainable energy solutions in their communities, were
highlighted as successful examples [20].
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On the other hand, the CEDAW General Recommendation No. 37 (2018) complements
these analyses by emphasizing that climate change increases both risks and disaster impacts
by intensifying extreme weather events. The recommendation highlights that women face
greater risks due to structural inequalities that limit their access to essential resources such
as food, clean water, agricultural land, credit, and technology. These inequalities heighten
their exposure to disaster-related risks and losses reducing their ability to adapt effectively
to changing climatic conditions. CEDAW further stresses that disaster risk reduction
(DRR) and climate policies must be gender-sensitive and grounded in principles such
as substantive equality, non-discrimination, participation, empowerment, accountability,
and access to justice [17]. For example, CEDAW calls for equitable access to resilient
technologies and promotes women'’s leadership at all levels of decision-making related to
DRR and climate adaptation. It also points out specific vulnerabilities faced by migrant or
displaced women due to climate-related disasters, who are often at higher risk of sexual
violence or economic exclusion. Additionally, CEDAW addresses key areas such as ensuring
freedom from gender-based violence during and after disasters; providing equal access
to education on disaster preparedness; guaranteeing economic rights such as access to
decent work and social protection; and promoting health services that address women's
specific needs in disaster contexts. The recommendation underscores the importance of
empowering women through targeted policies that dismantle structural barriers fostering
their active participation in shaping solutions [17].

In addition, the Report of the Human Rights Council on Climate Change and Human
Rights 2022, emphasizes protecting vulnerable populations from the adverse effects of
climate change. It acknowledges that women are not only disproportionately affected by
these impacts but also possess unique knowledge about sustainable resource management.
Furthermore, it calls for urgent increases in climate financing targeted at projects led by or
designed for women [21].

Finally, the report “Climate Change 2022: Impacts, Adaptation and Vulnerability”
by Working Group II of the IPCC examines the interrelation between gender and climate
change as a critical factor in understanding inequalities in vulnerability and adaptive
capacity to climate impacts. The document highlights that women and girls, particularly in
marginalized communities, face heightened risks due to pre-existing structural inequalities,
such as limited access to resources, reduced participation in decision-making, and socially
assigned roles that place them in more vulnerable situations. These disparities are further
exacerbated by climate change, as women often rely more directly on natural resources
for their livelihoods, especially in rural areas. The report underscores the importance of
adopting an intersectional perspective to analyze how gender interacts with other factors
such as ethnicity, social class, age, and geographic location. This approach helps identify
how multiple layers of inequality combine to amplify climate risks for specific groups.
However, the IPCC also emphasizes that women should not be viewed solely as victims of
climate change but as key agents of change. Their active involvement in adaptation and
mitigation processes is essential for developing equitable and sustainable solutions, given
their valuable local knowledge and experience in environmental management. Additionally,
the report highlights that adaptation strategies must be gender-sensitive to effectively
address these inequalities. This includes ensuring that women have equitable access to
financial, technological, and educational resources involving them in climate decision-
making at both local and global levels. Furthermore, it stresses that empowering women
not only improves climate outcomes but also strengthens community resilience to the
impacts of climate change [22]. The most relevant United Nations reports are indicated in
the following table. (Table 1).
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Table 1. Most relevant UN reports on gender and climate change.
Report/Document Source Recommendations Official
Reference
Gender-sensitive policies based on substantive
equality and human rights. Promote women’s
CEDAW General Committee on the Elimination leadership at all decision-making levels. Ensure
Recommendation of Discrimination against equitable access to resilient technologies, disaster [17]
No. 37 (2018) Women (CEDAW) preparedness education, economic rights, and
health services tailored to women'’s specific
needs in disaster contexts.
Adopt a human rights-based and intersectional
Office of the High approach to ensure women’s full participation in
OHCHR Report (2022) Commissioner for Human climate decision-making processes. Provide [18]
Rights (OHCHR) specific protection for women environmental
defenders against violence and discrimination.
Integrate a gender perspective into climate
Analytical Study on United Nations Analytical policies as an ethical and effective strategy for
Gender-Responsive Climate Study on Gender and achieving sustainable outcomes. Support [19]
Action (2019) Climate Action initiatives led by women that promote
sustainability and community resilience.
Promote projects that empower women as
. . leaders in sustainable climate solutions. Foster
R United Nations Panel on . .. . .
Panel on Women's Rights and y s technical training and community leadership
. Women’s Rights and . I [20]
Climate Change (2019) . among women to reduce structural inequalities
Climate Change .
and enhance resilience to
climate-related disasters.
. . Increase gender-focused climate financing.
Human nghts Council Report United Nations Human Protect vulnerable populations through inclusive
on Climate Change and . . .. p [21]
. Rights Council policies that leverage women'’s local knowledge
Human Rights (2022) 11 . o
on sustainability and community resilience.
Climate Change 2022-Impacts, Highlight the disproportionate impacts of
Adaptation and Vulnerability: climate change on women and marginalized
Working Group II Intergovernmental Panel on  groups. Advocate for inclusive adaptation [22]

Contribution to the Sixth
Assessment Report of
the IPCC

Climate Change (IPCC) strategies that integrate gender perspectives,
promote equity, and enhance resilience at
local levels.

Beyond their normative appeal, these human-rights instruments are not external to
the EU legal order. CEDAW and the UN human-rights reports discussed above inform
the interpretation of the Union’s own equality and non-discrimination obligations under
primary law, including Articles 2 and 3 TEU and Articles 21 and 23 of the Charter of
Fundamental Rights [23,24]. In practice, this means that gender-related standards can
be operationalised through ex ante gender-impact assessments of climate legislation and
strategies, legally binding duties to collect and use sex-disaggregated data, and procedural
requirements on participation that are amenable to judicial and administrative review.
Failure to adequately consider gendered impacts in the design or implementation of
adaptation measures may thus not only undermine policy effectiveness, but also constitute
a breach of EU fundamental-rights obligations, opening the door to legal challenges before
EU and national courts.

3.3. Integration of the Gender Perspective in EU Climate and Environmental Policies

The integration of the gender perspective into the European Union’s (EU) climate and
environmental policies has evolved significantly in recent years, reflected in the develop-
ment of key policies and tools that seek to address both climate challenges and gender
inequalities in a more coherent way. This process is exemplified by three main initia-
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tives: the EU Gender Equality Strategy 2020-2025, the European Climate Law adopted in
2021, and the GREENA Toolkit launched in 2024. Each of these initiatives plays a unique
role within the broader framework of European policies, contributing at different levels
to the shared goal of ensuring a fair and inclusive climate transition by progressively
mainstreaming gender considerations into climate and environmental governance.

The EU Gender Equality Strategy 20202025 constitutes a comprehensive framework
that addresses structural inequalities between men and women in various areas, including
economic empowerment, equitable access to leadership, and combating gender-based
violence. Although this strategy was not specifically designed to address climate change, its
relevance to environmental policies is undeniable, as it provides the overarching mandate to
mainstream gender across all EU policy areas. It acknowledges that women are often more
vulnerable to the impacts of climate change due to pre-existing inequalities in access to
resources, economic opportunities, and political participation. Furthermore, it emphasizes
the importance of ensuring that women are not only protected from these impacts but also
play an active role in seeking climate solutions [25]. This inclusive approach is essential
for laying the groundwork for a just transition that considers the differentiated needs
and capacities of men and women. By promoting equal opportunities across all social,
economic, and political spheres, the strategy establishes a conceptual framework that can
be adapted to integrate gender considerations into more specific environmental and climate
policies [26].

The Gender Equality Strategy 2020-2025 also establishes an important connection
with climate change adaptation by addressing how climate and sustainability policies
impact women and men differently. The strategy acknowledges that climate change and
the green transitions do not affect everyone equally, and that women, particularly those in
vulnerable situations, face specific challenges in this context. Consequently, it highlights
the need to integrate a gender perspective into all policies related to climate change and
sustainability. Within the framework of the European Green Deal [27] and related initiatives,
such as the Climate Adaptation Strategy, the document emphasizes that women are often
overrepresented in situations of energy poverty, which exacerbates their vulnerability to
climate impacts like heatwaves or natural disasters [11]. Additionally, it points out that
women have less access to financial and technological resources necessary for adapting to
these changes. For instance, in sectors like renewable energy or sustainable mobility, where
men dominate, the strategy advocates for greater inclusion of women to ensure a more
equitable approach in the transition to low-carbon economies. The strategy also highlights
the crucial role of young women in climate movements and their leadership in advocating
for sustainable changes. This underscores the importance of ensuring that both men and
women actively participate in designing and implementing climate policies. Addressing
gender inequalities in this context, according to the document, can maximize the positive
impact of climate policies and ensure that the benefits of the green transition are distributed
equitably. This strategy thus establishes a clear link between gender equality and climate
change adaptation by promoting an intersectional approach that considers how structural
inequalities affect different social groups’ ability to adapt. This methodology aims not only
to mitigate the effects of climate change but also to use this transition as an opportunity to
foster greater social justice and gender equity [26].

On the other hand, the European Climate Law adopted in 2021 marks a fundamental
milestone in the EU’s efforts to combat climate change. This legislation sets legally binding
targets to achieve climate neutrality by 2050 and establishes an ambitious intermediate goal:
reducing net greenhouse gas emissions by at least 55% by 2030 compared to 1990 levels [28].
However, despite its innovative nature and ambitious focus on environmental sustainability,
this law explicitly lacks a gender-centered approach, remaining largely gender blind in its
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formulation. The absence of this dimension limits its ability to address social inequalities
that could be exacerbated by the impacts of climate change and by the measures taken to
mitigate it. For instance, without an inclusive approach, there is a risk that certain groups,
such as women in vulnerable communities, may face additional barriers to accessing
sustainable resources like renewable energy or programs related to clean technologies.
Nevertheless, this legislation offers significant opportunities to incorporate an inclusive
perspective during its implementation. Adapting its objectives and strategies to ensure
equitable access to sustainable resources and fostering active participation of women in
decision-making processes could transform this climate law into a more effective tool not
only from an environmental perspective but also from a social one [28].

With regard to the GREENA Toolkit, it was developed in 2024 to integrate gender
perspectives into the design, implementation and evaluation of environmental and climate
policies. It supports the assessment of differentiated gender impacts in sectors such as
transport, energy and agriculture, making gender mainstreaming more operational and
measurable [29]. Developed by the European Institute for Gender Equality, GREENA
promotes inclusive and equitable evaluations grounded in ecofeminist, transformative
and intersectional approaches [29]. Its 11 tools, organised across four phases, support
gender-balanced teams, sex-disaggregated data, participatory methods, gender-sensitive
reporting and follow-up actions. The Toolkit complements the EU Gender Equality Strategy
and Better Regulation agenda by illustrating differentiated gender impacts across Green
Deal sectors [29].

In this sense, GREENA links the climate crisis to structural gender inequalities and
applies an intersectional perspective to policy evaluation. Its guidance addresses gendered
impacts and opportunities in transport, energy, agriculture and the circular economy, while
providing steps to identify gender impacts, develop indicators, incorporate diverse voices
and formulate actionable recommendations [29].

3.4. International Frameworks: CEDAW General Recommendation No. 37, UN and IPCC Reports

At the international level, several normative and scientific frameworks have consoli-
dated the understanding that climate change is not gender-neutral and that States have
concrete obligations to address its differentiated impacts on women and girls. In this sense,
CEDAW General Recommendation No. 37 (2018) on the gender-related dimensions of
disaster risk reduction in the context of climate change is a key milestone in this regard.
Adopted by the Committee on the Elimination of Discrimination against Women, it clar-
ifies that climate change and disasters directly affect the enjoyment of women’s human
rights and interprets States parties” duties under the Convention as requiring them to
prevent, mitigate and respond to these impacts in a gender-responsive manner [17,30]. The
Recommendation calls for the integration of gender equality into disaster risk reduction
and climate change adaptation policies, stresses the use of sex-disaggregated data, and
highlights the need to ensure women’s meaningful participation in decision-making at all
levels. In doing so, it seeks to enhance coherence between CEDAW, the Paris Agreement
and the Sendai Framework for Disaster Risk Reduction, turning gender-responsive climate
action into a matter of binding human rights obligations rather than mere policy choice [17].

Alongside CEDAW, the broader United Nations framework has progressively main-
streamed gender considerations across climate governance. UN entities have emphasized
that gender-responsive climate policies tend to be more effective, equitable and sustainable,
and have developed tools and guidance to support the integration of gender into miti-
gation, adaptation, finance and technology transfer. Under the UNFCCC, the Enhanced
Lima Work Programme on Gender and its Gender Action Plan promote gender balance in
climate negotiations, capacity-building for gender-responsive climate action and systematic
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consideration of gender in national climate plans and adaptation strategies [31,32]. Recent
UN climate reports underline that applying a gender lens improves, for example, access to
low-carbon mobility options, the targeting and impact of adaptation finance, and the design
of just transition policies that distribute the benefits and costs of decarbonization more
fairly [33]. These developments position gender equality as a cross-cutting requirement
for achieving the objectives of the Paris Agreement and the 2030 Agenda for Sustainable
Development [34].

The scientific assessments of the Intergovernmental Panel on Climate Change (IPCC)
reinforce this normative and policy shift by documenting how social inequalities, including
gender inequality, shape vulnerability and adaptive capacity. The IPCC’s Sixth Assessment
Report, particularly the contribution of Working Group II on impacts, adaptation and
vulnerability, shows that climate hazards interact with pre-existing forms of discrimination
based on gender, race, class, disability and other factors, creating differentiated risks and
often exacerbating the existing burden borne by women and girls [2]. It stresses that it
is not “being a woman” per se that determines vulnerability, but the systemic exclusion,
limited access to resources, and marginalization that many women experience in specific
contexts, which can generate feedback loops where climate impacts further entrench in-
equalities [35]. At the same time, the IPCC highlights that addressing these structural
drivers and promoting gender and social justice are critical conditions for effective and
sustainable adaptation [36]. Taken together, CEDAW General Recommendation No. 37, UN
climate and gender initiatives and IPCC findings provide a converging international frame-
work that conceptualizes gender-responsive climate adaptation as both a human rights
obligation and an evidence-based requirement for reducing climate risks [37]. Building
on this converging framework, the following section sets out the core legal and norma-
tive principles that should guide a gender-responsive, human-rights-based approach to
climate change adaptation in practice. In doing so, it translates the international com-
mitments and scientific evidence described above into concrete obligations for States and
public authorities.

3.5. Principles of a Gender-Responsive and Human-Rights-Based Approach to Adaptation

A gender-responsive and human-rights-based approach to climate change adaptation
can be framed through a series of interlinked legal principles that guide both the design
and implementation of public action. Adaptation measures shall be conceived and imple-
mented as obligations to respect, protect and fulfil internationally recognized human rights,
rather than as purely technical or discretionary policy choices, and they shall not result in
retrogression or in interferences that undermine the enjoyment of civil, political, economic,
social and cultural rights, particularly for women and girls who are already in situations
of structural disadvantage [38]. States and public authorities are required to ensure both
formal and substantive equality and to prohibit direct and indirect discrimination on the
grounds of sex and gender, in conjunction with other intersecting grounds such as race,
ethnicity, age, disability, class, migration status or rurality [39]. A gender-responsive ap-
proach to adaptation therefore demands the identification and transformation of structural
barriers to equality, including unequal access to land, natural resources, income, education,
social protection and decision-making power, rather than merely accommodating existing
patterns of inequality [40]. This entails that all adaptation laws, policies, programmes and
projects are subject to ex ante and ex post assessments to verify that they do not create,
perpetuate or exacerbate gender-based inequalities or other forms of discrimination and,
where disproportionate adverse impacts on women or on specific groups of women are
identified, authorities must adopt corrective measures such as redesigning the measure,
introducing targeted safeguards and providing effective remedies.
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Within this framework, women, in all their diversity, must have the right to participate
meaningfully, effectively and on an equal footing in all stages of adaptation-related decision-
making, including legislation, policy formulation, planning, implementation, monitoring
and evaluation [41]. This presupposes the removal of legal, institutional, cultural and
practical barriers to participation; the provision of accessible information in appropriate
languages and formats; and the creation of safe and enabling environments for women'’s
organizations, grassroots groups and human rights defenders to engage without fear
of reprisals, so that women are recognized not merely as “beneficiaries” but as rights-
holders and agents of change [42]. In this regard, duty-bearers must at the same time be
subject to clear, justiciable obligations in the field of adaptation, including with regard
to gender equality, and individuals and groups whose rights are adversely affected by
adaptation measures, or by failures to adapt, must have access to effective remedies before
independent and impartial bodies [43]. Transparency obligations include the systematic
collection, analysis and publication of sex-disaggregated and intersectional data, as well as
regular reporting on gender-differentiated impacts and outcomes of adaptation policies,
supported by robust monitoring and evaluation frameworks.

A gender-responsive, human-rights-based approach equally requires that adaptation
strategies ensure a fair and gender-equitable distribution of the benefits arising from adapta-
tion, such as improved infrastructure, early-warning systems, resilient livelihoods or access
to climate technologies, and an equally fair distribution of burdens and costs [44]. Therefore,
women must have equal rights to access, control and benefit from land, natural resources,
information, technologies, services and climate-related finance, including public adaptation
funds and international climate finance mechanisms that are designed and monitored using
gender-responsive criteria. In line with recent assessments of the IPCC, such an approach
emphasizes that addressing equity, justice and gender inequality is a critical condition for
effective and sustainable adaptation, as it tackles the root causes of vulnerability rather than
its symptoms [45]. States are therefore required to take deliberate, concrete and targeted
steps towards the full realization of gender equality in the context of adaptation, using the
maximum of available resources and avoiding unjustified retrogression in the protection
of women’s rights in the face of climate impacts [46]. Finally, adaptation policies must be
interpreted and implemented in coherence with international human rights obligations,
including those arising under CEDAW and its General Recommendations, as well as with
the Paris Agreement and the Sendai Framework, and guided by principles of climate
justice such as common but differentiated responsibilities, intergenerational equity and the
overarching commitment to ensure that no one is left behind, with particular attention to
women and girls in situations of heightened vulnerability [46].

4. Bibliometric Analysis of Scholarship on Gender-Responsive Climate
Adaptation and EU Climate Governance

4.1. Data Sources and Search Strategy

The bibliometric analysis is based on two exploratory searches in the Scopus database
designed to map the academic literature on the climate—gender-adaptation nexus and its
specific configuration in the European Union.

The first search targeted global scholarship on climate change, gender and adapta-
tion. It used the query “TITLE-ABS-KEY (climate change AND gender AND adaptation)”
applied to titles, abstracts and keywords, restricted to the period 2010-2025 and to English-
language peer-reviewed publications (articles, review articles, book chapters, conference
papers, books and editorials). This search yielded a total of 1502 unique records, which
constitute the main corpus for analysing overall publication trends, document types, subject
areas, geographical distribution of contributing countries and major funding sponsors. The
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second search refined the focus to the European Union and employed the query “TITLE-
ABS-KEY (European Union AND climate change AND gender)” applied to titles, abstracts
and keywords, covering the period 2012-2025 and again limited to English-language peer-
reviewed publications. This search identified 50 records, which were examined in terms of
annual output, countries or territories of affiliation, subject areas and funding sponsors in
order to characterise the emerging strand of scholarship on the EU climate-gender nexus.

Both searches were conducted in Scopus on 15 April 2026; all counts and descriptive
statistics reported in this section refer to the results retrieved on that date. This bibliometric
component is conceived as an exploratory mapping exercise rather than a full systematic
review, and it is used to situate the subsequent doctrinal analysis within the broader
state of academic knowledge and to identify thematic, geographical and disciplinary
gaps. After retrieving the raw results from Scopus, duplicate records were removed
using the Scopus unique identifier and DOI. Titles and abstracts were then screened to
exclude non-relevant documents (e.g., studies focusing exclusively on mitigation without a
substantive adaptation component, or works in which “gender” appeared only as a control
variable). Borderline cases were assessed through full-text reading to determine whether
they engaged meaningfully with the climate-gender-adaptation nexus. The screening was
carried out independently by two reviewers, who resolved disagreements by consensus.

In the first dataset, the 1502 records are classified by Scopus into the following doc-
ument types: 1153 journal articles, 218 book chapters, 156 review articles, 32 conference
papers, 26 books and 12 editorials see Figure 1.
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Figure 1. Bibliometric overview of Scopus publications on “climate change AND gender AND
adaptation” (2010-2025): annual output (a), document types (b), subject areas (c) and geographical
distribution of contributing countries (d).

The second, EU-focused dataset consists of 50 unique records. Within this subset,
the most visible countries of affiliation are Spain (8 publications), the Netherlands (7),
Italy (5), Portugal (4) and the Czech Republic (4), see Figure 2. Figure 2b represents the
relative shares of these five countries within the top-five group, rather than percentages
over the full set of 50 records, in order to highlight their internal distribution. Social
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Figure 2. Bibliometric overview of publications using the keywords “European Union AND climate
change AND gender” (n = 50, n = 50, 2012-2025): annual publication output (a); distribution of
the five most visible countries of author affiliation (b); subject-area profile (c); and geographical
distribution of author affiliations in the EU-focused corpus (d).

4.2. Global Trends in Climate, Gender and Adaptation Research

From a temporal perspective, the evolution of annual publications in the first dataset
(Figure 1a) shows a steady increase since 2010, with a marked intensification from the
mid-2010s onwards and a peak in the 2023-2025 biennium, where the highest concentration
of documents is observed. These peaks coincide with periods of intense international
climate and gender policy activity, such as the adoption and implementation of the Paris
Agreement [47] and the publication of key instruments including CEDAW General Recom-
mendation No. 37 [17] and the IPCC Sixth Assessment Report on impacts, adaptation and
vulnerability [16,22]. This temporal overlap suggests a possible agenda-setting interaction
between policy developments and academic attention, though the bibliometric data alone
do not allow for definitive causal inferences about the direction or strength of these relation-
ships. Rather than supporting causal claims, these temporal patterns provide a structured
backdrop that informs and strengthens the subsequent doctrinal analysis developed in this
article, by indicating when and where scholarly attention to gender-responsive adaptation
has intensified.

Regarding document types, Figure 1b evidences a clear predominance of journal arti-
cles, which account for approximately three quarters of all publications in the first corpus,
while book chapters, review articles, conference papers, monographs and editorials remain
comparatively marginal. From a substantive perspective, this configuration indicates that
the debate on gender-responsive climate adaptation is articulated primarily through empiri-
cal research and case studies, whereas theoretical, doctrinal and systematising contributions
remain comparatively scarce.
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The analysis by subject area (Figure 1c) shows that publication output is concentrated
in Environmental Science, Social Sciences, Earth and Planetary Sciences, and Agricultural
and Biological Sciences. Law is comparatively under-represented in the corpus, indicating
limited legal scholarship on gender-responsive climate adaptation.

From a territorial perspective, the mapping of production in Figure 1d reveals a strong
concentration of works in certain States and regions, particularly the United States, Canada,
the European Union, the United Kingdom, Germany, India, China and Australia, which
emerge as central nodes of knowledge generation. Conversely, there is a relative scarcity of
publications originating from African countries and small island States, despite their high
climate vulnerability. This geographical and epistemic bias has direct legal and governance
implications, as it limits the incorporation of perspectives, needs and proposals from the
Global South into law-making processes and the design of gender-responsive adaptation
policies [48].

In this context, these patterns indicate that there is already a substantial and growing
body of literature on women’s vulnerability and resilience to climate change, but that
important gaps persist regarding the development of legal and governance frameworks for
adaptation, particularly within the European Union. From a legal-doctrinal perspective, this
situation underscores the need for more systematic integration of the gender perspective
into the rules, public policies and implementation mechanisms of adaptation, so as to
ensure effective compliance with obligations arising from international human rights law,
international climate law and the EU acquis.

4.3. EU-Focused Literature on Climate, Gender and Adaptation

In order to focus more specifically on the European Union, Figure 2 presents a biblio-
metric overview of publications that include the keywords “European Union”, “climate
change” and “gender” in their titles, abstracts or keywords. Figures 2a—2d show, respec-
tively, annual publication output, the distribution of the five most visible countries of
author affiliation, subject-area distribution, and the geographical location of author affil-
iations in this EU-focused corpus (1 = 50, n = 50, 2012-2025). Unlike the global map in
Figures 1d and 2d reports only author affiliations represented in the EU-focused corpus.

As shown in Figure 2a, publication output remained limited and uneven during the
first part of the period, before increasing from 2020 onwards. The highest output is observed
in 2025, although this pattern should be interpreted descriptively and does not establish
that policy or legal developments caused changes in academic production. Figure 2b shows
that Spain and the Netherlands account for the largest shares within the five-country subset,
followed by Italy, Portugal and the Czech Republic. Figure 2c indicates that the literature
is concentrated primarily in Social Sciences and Environmental Science, with smaller
contributions from Business, Management and Accounting; Economics, Econometrics and
Finance; Medicine; Energy; Agricultural and Biological Sciences; Engineering; Arts and
Humanities; and Health Professions. Figure 2d visualizes the geographical distribution of
these leading affiliations.

The second search equation did not include the term “adaptation”; therefore, the
50 records in Figure 2 represent the broader EU literature on gender and climate change,
including mitigation, energy transition and climate governance. This corpus should not be
interpreted as an exhaustive map of EU-focused adaptation research. A preliminary search
including “adaptation” returned only five records, an insufficient number for meaningful
trend analysis; the broader query was therefore retained and interpreted cautiously.

Despite the recent increase in publications, the absolute number of works addressing
the EU climate-gender nexus remains comparatively low. The field is therefore still consoli-
dating, particularly with regard to gender-responsive climate adaptation governance.
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The bibliometric mapping presented in Figures 1 and 2 thus reveals a field that is
still fragmented but shows signs of consolidation. There is a growing body of work on
gender-differentiated vulnerabilities to climate impacts, but comparatively fewer studies on
women’s agency and leadership in adaptation governance, and legal-normative analyses
remain underrepresented. Research is geographically skewed towards certain Member
States, while intersectional and rural perspectives appear insufficiently explored, given the
limited number of studies that explicitly adopt these lenses in the corpus. Methodologically,
qualitative case studies dominate, with limited quantitative and mixed-methods analyses
that link gender, adaptation outcomes and policy design.

These bibliometric findings carry several methodological caveats. Bibliometric indi-
cators are well-suited to identifying trends, concentrations and gaps in the literature, as
well as to mapping correlations between policy agendas and academic attention. However,
they do not in themselves allow for robust causal claims about the effect of legislative
reforms, the effectiveness of specific policies or the quality of the underlying research. For
this reason, the interpretation offered in this section remains closely anchored to observable
patterns in output, subject areas, geography and funding, and avoids attributing direct
causal impacts to legal or policy milestones.

Within these limits, the bibliometric results serve as an empirical backdrop for the
doctrinal analysis that follows. They provide a structured overview of where academic
attention has concentrated and where blind spots persist, thereby helping to explain some
of the normative and institutional gaps identified later in the article in EU-level and
national adaptation frameworks. In particular, the under-representation of legal-normative
and intersectional approaches in the literature helps contextualise the “transformation
deficit” that emerges from the subsequent examination of EU climate adaptation law
and governance.

5. EU Climate Adaptation Governance and Gender Equality
5.1. The European Climate Law and the Governance Framework for Climate Neutrality

The European Climate Law, enacted through Regulation (EU) 2021/1119, constitutes
the central legal pillar of the Union’s climate-governance architecture for the attainment of
climate neutrality by 2050 and, thereafter, the achievement of net-negative greenhouse gas
emissions [28]. Its primary function is to translate the political commitment enshrined in
the European Green Deal into a binding legal obligation, thereby aligning Union action with
the objectives of the Paris Agreement and providing a stable, predictable framework for
long-term policy and investment planning. By establishing a binding Union-wide objective
of climate neutrality for 2050 and an intermediate target of at least a 55% reduction in
greenhouse gas emissions by 2030 compared with 1990 levels, the Regulation lays down
a decarbonization trajectory that must orient sectoral policies (including energy, trans-
port, industry, agriculture and land use) as well as public-finance and private-investment
decisions [49].

This framework is constructed on the basis of the Governance Regulation of the Energy
Union and Climate Action, which imposes on the Member States the obligation to pre-
pare and periodically update National Energy and Climate Plans (NECPs) and long-term
strategies compatible with the objective of climate neutrality. These planning instruments
must be consistent with the 2030 and 2050 targets, integrate both mitigation and adaptation
measures, and be subject to procedures ensuring public participation and consultation with
relevant stakeholders [50]. The European Commission periodically assesses the adequacy
and consistency of the national contributions considering the Union-wide reduction path-
way, thereby identifying possible ambition gaps and proposing corrective measures. In
addition, where the Commission finds that a Member State’s policies or measures are not in
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line with the Union’s climate objectives or trajectory, it may issue formal recommendations;
such recommendations are made public and generate political, technical and social pressure
to enhance the level of climate action [50].

In this regard, The European Climate Law also consolidates the scientific underpin-
nings of Union climate policy and strengthens the principle of evidence-based decision-
making through the establishment of the European Scientific Advisory Board on Climate
Change. This independent advisory body assesses the compatibility of Union measures
with carbon budgets, emission trajectories and the state of scientific knowledge, and issues
opinions that must be duly considered in the revision of targets and in the design and im-
plementation of new policies and measures [51]. In this manner, EU climate governance is
configured as a continuous and iterative cycle of planning, implementation, monitoring and
review, in which the obligations of the Member States, the coordinating and supervisory
role of the Commission, the democratic oversight exercised by the European Parliament
and the Council, and the expert input of the scientific community are all interlinked [52].

Although the Regulation is primarily mitigation-oriented, it explicitly recognizes the
need to reinforce adaptation to climate change and to contribute to the global goal on
adaptation set out in Article 7 of the Paris Agreement [47]. This entails that Member
States must strengthen their adaptation strategies and plans, mainstream climate-risk
considerations into territorial, sectoral and budgetary planning, and develop appropriate
indicators to assess the resilience of the Union’s economy and society to escalating climate
impacts. In this context, the notion of a “just and socially fair” transition is articulated as a
guiding principle, underscoring that climate measures must be designed and implemented
in a manner that does not exacerbate pre-existing inequalities and that affords particular
protection to vulnerable groups [53].

From the standpoint of gender equality, however, the academic literature and civil-
society assessments indicate that the EU’s climate-governance architecture, including the
European Climate Law and many of the related strategic documents, remains largely
gender-blind. Although references to climate justice, social equity and territorial cohesion
have gained prominence in the Union’s climate discourse, the systematic integration of
gender-sensitive analysis, sex-disaggregated data and specific institutional mechanisms
to guarantee the effective participation of women and gender-diverse persons in climate-
related decision-making remains limited [54]. This reveals a significant area for norma-
tive and policy development: the need to link the planning and monitoring instruments
established by the Regulation (NECPs, long-term strategies, periodic assessments, and
Commission recommendations) with the Union’s frameworks on gender equality and non-
discrimination, so that the governance framework for climate neutrality not only delivers
emission reductions and enhanced resilience, but also actively contributes to closing gender
gaps in access to resources, in political participation and in the allocation of the risks and
benefits associated with the green transition [55].

5.2. The Gender Equality Strategies 2020-2025 and 20262030 Its Links to Climate Action

The general architecture and policy content of the EU Gender Equality Strategies 2020—
2025 and 2026-2030 have already been discussed in Section 3.3. Building on that conceptual
overview, this section assesses their operational value and limitations as benchmarks for
integrating gender equality into EU climate adaptation governance. The strategies frame
gender equality as both a fundamental right and a precondition for sustainable, inclusive
growth, and explicitly mandate that major Union initiatives, including the European Green
Deal and climate-related policies, be gender-sensitive. In principle, this cross-cutting
mainstreaming obligation should extend to mitigation, adaptation and just transition
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instruments, providing a normative reference point for assessing whether climate measures
reproduce or dismantle structural inequalities [56].

From the perspective of adaptation governance, however, the strategies’ impact re-
mains largely indirect. Their requirements are formulated at a high level and are not
systematically translated into concrete obligations within core climate instruments such
as the European Climate Law, the Governance Regulation, National Energy and Climate
Plans (NECPs) or national adaptation plans and strategies. As a result, the expectation
that climate policies must incorporate gender equality and intersectionality often relies on
political goodwill and soft coordination rather than on binding legal duties enforceable
before administrative or judicial bodies [57].

More specifically, the strategies call for improved gender impact assessments, stronger
use of sex-disaggregated data and indicators, gender-responsive budgeting and reinforced
institutional coordination, but they do not themselves establish clear mechanisms to ensure
that these tools are applied consistently in the climate domain. The absence of explicit
obligations requiring gender-impact assessment in climate legislation, the lack of systematic
integration of gender-disaggregated indicators into monitoring and evaluation frameworks,
and the limited articulation of sanctioning or remedial mechanisms for non-compliance
mean that equality commitments risk remaining at the level of declaratory intent [58]. In
practice, this weak operationalisation undermines the capacity to verify whether climate
policies are genuinely advancing gender equality or inadvertently perpetuating existing
power asymmetries [59].

For these strategies to move beyond declaratory commitments, their equality require-
ments must be operationalised through binding obligations in core climate instruments,
including the European Climate Law, the Governance Regulation and national adaptation
frameworks [60]. This entails making gender-impact assessment, sex-disaggregated data
collection, gender-responsive budgeting and institutionalised participation of women’s
organisations and rural women enforceable components of adaptation governance, rather
than optional add-ons [61]. The following section (Section 5.4) builds on women’s agency
to propose a small set of reforms that could embed these requirements more systematically
across the EU adaptation cycle [62,63].

5.3. Key EU Instruments and Platforms Relevant for Adaptation

Building on the normative framework established by the EU Gender Equality Strate-
gies 2020-2025 and 2026-2030, which mandate the integration of gender mainstreaming
across all major climate initiatives, it becomes crucial to examine how this commitment
translates into the specific instruments and platforms that operationalize EU climate adap-
tation governance. The European Union has developed a broad framework of tools and
strategies to address the challenges posed by climate change, aiming to enhance resilience,
reduce vulnerability, and support long-term sustainability; however, the extent to which
these instruments effectively incorporate the gender-sensitive approach called for by the
overarching equality strategies remains a critical question for both policy coherence and
substantive climate justice. In this context, this section focuses on several key instruments
that structure EU climate governance: Climate-ADAPT, an interactive platform providing
access to adaptation-related data and knowledge; the EU Emissions Trading System (EU
ETS), the cornerstone market-based mechanism for reducing greenhouse gas emissions; the
European Climate and Health Observatory, which monitors and assesses climate-related
health risks; the GREENA Toolkit, developed by the European Institute for Gender Equality
(EIGE) to facilitate the integration of gender perspectives into the evaluation of environ-
mental and climate policies; and the National Energy and Climate Plans (NECPs), which
coordinate national contributions to EU climate objectives. These instruments illustrate
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the governance architecture for tackling climate change impacts and advancing towards
the 2050 climate-neutrality goal, offering critical entry points for integrating a gender-
responsive perspective into adaptation policies, as envisioned by the Gender Equality
Strategy frameworks.

5.3.1. Climate-ADAPT

The European Climate Adaptation Platform (Climate-ADAPT) constitutes a collabora-
tive initiative established by the European Commission and the European Environment
Agency (EEA), operationally managed by the EEA with technical support from the Euro-
pean Topic Centre on Climate Change Impacts, Vulnerability and Adaptation (ETC/CCA).
Its principal objective is to support evidence-based adaptation to climate change across
Europe by providing centralized access to scientifically reliable information on projected
climate scenarios, sectoral and regional vulnerability assessments, existing adaptation
strategies at EU, national and transnational levels, and practical case studies and method-
ological tools for adaptation planning [64].

Structured into thematic sections addressing EU policy frameworks, country-specific
and regional actions, and knowledge resources, Climate-ADAPT functions as the central
repository for climate-related data, indicators, research outputs and planning instruments,
also hosting the European Climate and Health Observatory as an integrated component of
its infrastructure. In light of this pivotal role as the Union’s primary knowledge platform
for adaptation governance, Climate-ADAPT represents a strategically significant entry
point for operationalizing the gender mainstreaming commitments articulated in the EU
Gender Equality Strategies 2020-2025 and 2026-2030. Specifically, the platform offers sub-
stantial opportunities to systematically integrate sex-disaggregated data, gender-sensitive
indicators, and analytical content on the differentiated impacts of climate hazards and
adaptation measures across genders and intersecting social categories, thereby enhancing
the empirical foundation for gender-responsive adaptation planning, policy evaluation, and
accountability mechanisms throughout the European Union. Nevertheless, the extent to
which Climate-ADAPT currently fulfills this potential remains contingent upon deliberate
institutional choices regarding data collection protocols, indicator design, content curation
standards, and the explicit incorporation of gender equality as a cross-cutting criterion in
the assessment and dissemination of adaptation knowledge and best practices [64].

5.3.2. EU Emissions Trading System (ETS)

The European Union Emissions Trading System (EU ETS) constitutes the central pillar
of EU climate policy and the principal market-based instrument for decarbonization, es-
tablished under Directive 2003/87/EC and its successive amendments. Beyond driving
emissions reductions in carbon-intensive sectors, the system generates substantial revenues
from auctions that are channeled into financial instruments such as the Innovation Fund
and the Modernizations Fund, aimed at supporting low-carbon technologies and energy
transitions in Member States. These financial flows represent strategically significant op-
portunities to allocate resources to adaptation measures that incorporate a just transition
and gender-responsive perspective. In particular, such allocation would enable the pri-
oritization of projects that address the differentiated vulnerabilities of women and men,
support care-related infrastructure, or strengthen the participation of women in green jobs
and decision-making processes. Nevertheless, the materialization of these opportunities
requires the adoption of eligibility criteria, monitoring mechanisms, and accountability
frameworks that explicitly integrate gender equality as a cross-cutting requirement in the
governance of climate funds, thereby ensuring that the benefits of decarbonization are not
only environmentally effective but also distributivity equitable and substantively aligned
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with the equality obligations enshrined in the EU Gender Equality Strategies 2020-2025
and 2026-2030 [65].

5.3.3. European Climate and Health Observatory

The European Climate and Health Observatory constitutes a European Union initiative
aimed at supporting Europe in preparing for and adapting to the health impacts of climate
change. It is hosted within the Climate-ADAPT platform and is jointly developed by the
European Commission and the European Environment Agency (EEA), in cooperation with
partner entities such as WHO Europe, the European Centre for Disease Prevention and
Control (ECDC), and the Copernicus Climate Change Service. The Observatory provides
scientific information, indicators, early-warning tools, and policy resources on key climate-
related health risks, including heatwaves, vector-borne diseases, air quality, and access to
safe water, with the aim of informing evidence-based adaptation policies [66].

Given its focus on vulnerability, exposure, and health outcomes, the Observatory
offers significant potential for integrating a gender perspective into climate-related health
adaptation. Climate-related health risks often affect women and men differentially due to
gendered roles, care responsibilities, occupational patterns, and unequal access to health
services. The incorporation of sex-disaggregated data, gender-sensitive health indicators,
and analyses of differentiated impacts into the Observatory’s datasets and tools would
contribute to revealing these patterns more clearly and systematically. Consequently, this
would enable national and local authorities to design adaptation measures that address
gender-specific health vulnerabilities, recognize women’s roles in care and community
health, and ensure that climate-health policies contribute simultaneously to climate re-
silience and gender equality. Nevertheless, for the Observatory to fully perform this
strategic role in operationalizing the equality commitments articulated in the EU Gender
Equality Strategies 2020-2025 and 2026-2030, it is imperative that its data collection proto-
cols, risk assessment methodologies, and knowledge dissemination frameworks explicitly
incorporate gender equality as a cross-cutting criterion, thereby ensuring that scientific
evidence on health adaptation reflects and responds to the differentiated realities of women
and men in all their diversity [67].

5.3.4. National Energy and Climate Plans (NECPs)

National Energy and Climate Plans (NECPs) constitute strategic instruments through
which EU Member States establish their energy and climate policies for the period 2021-
2030, in line with the Paris Agreement and the EU objective of achieving climate neutrality
by 2050. These plans are developed through an iterative multilevel governance process
with the European Commission: States submit draft plans, receive recommendations from
the Commission, and subsequently revise and update them every five years to ensure
coherence with Union-wide targets. NECPs cover five main dimensions, decarbonization,
energy efficiency, the internal energy market, energy security, and research and innovation,
and include provisions on public participation and regional cooperation.

Spain’s updated NECP 2023-2030 illustrates how these plans can articulate climate
and social objectives in an integrated manner, combining ambitious targets for emissions
reductions and renewable energy deployment with measures concerning social inclusion,
rural development, and gender equality. Beyond focusing on detailed numerical pro-
jections, this example is analytically relevant for examining the extent to which NECPs
integrate gender considerations into climate and energy governance, and how they could
more systematically incorporate gender-responsive adaptation priorities. In particular,
NECPs represent a strategic institutional entry point for operationalizing the gender main-
streaming commitments articulated in the EU Gender Equality Strategies 2020-2025 and
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2026-2030, insofar as they constitute the national planning instruments that translate the
Union’s climate objectives into concrete policies. Nevertheless, for NECPs to fully fulfill
this function, it is imperative that they explicitly and verifiably incorporate gender im-
pact assessments, sex-disaggregated data, gender-sensitive indicators, and participation
mechanisms that guarantee the effective inclusion of women and women’s organizations
in the processes of drafting, monitoring, and revising national climate and energy policies,
thereby ensuring that the transition toward climate neutrality is not only environmentally
effective but also substantively equitable and socially just [68].

5.3.5. The GREENA Toolkit and Gender-Responsive Evaluation of Green Policies

Section 3.3 has already examined in detail the structure, objectives and methodological
foundations of the Gender-Responsive Environmental and Climate Action (GREENA)
Toolkit developed by EIGE, highlighting its ecofeminist and intersectional underpinnings
and its alignment with the broader logic of the European Green Deal. Building on that
conceptual and methodological overview, the present subsection shifts the focus from
description to evaluation, analysing GREENA's potential and limitations as a governance
device for integrating gender equality into climate adaptation. The central question is not
merely whether the toolkit exists as a technical resource, but to what extent it can operate
as a bridge between high-level equality commitments and the concrete design and revision
of adaptation policies and programmes [29,69].

From this perspective, GREENA can be understood as offering a structured approach
to gender-sensitive evaluation, combining sex-disaggregated data, participatory procedures
and mixed-methods analysis to interrogate how policies, programmes and projects affect
women and men differently. When applied to adaptation instruments, these tools have
the capacity to make gender-differentiated impacts visible, to capture women'’s situated
knowledge and leadership, and to generate evidence that could inform more equitable
and context-sensitive policy choices. At the same time, the effectiveness of the toolkit
depends on whether its use is institutionalised within adaptation governance cycles and
connected to decision-making, budgetary allocation and accountability mechanisms, rather
than remaining a voluntary add-on detached from the legal and political core of adaptation
frameworks [29,69].

5.4. From Vulnerability to Resource: Operationalising Women’s Agency

Although the integration of a gender perspective into climate adaptation has advanced
at the discursive level, most EU and Member State instruments still reproduce a narrative
in which women appear almost exclusively as “vulnerable subjects” to be protected, rather
than as political actors capable of shaping climate responses. This focus on vulnerability,
empirically grounded, obscures the fact that the same literature that documents dispro-
portionate impacts also shows that women contribute consumption patterns, community
networks and situated forms of knowledge that can alter adaptation trajectories if de-
liberately incorporated into regulatory design. From this angle, current frameworks are
insufficient not only because of what they omit (agency), but also because they help fix an
imaginary in which gender equality is conceived as a collateral objective of climate policy
rather than as a structural resource for its effectiveness [59].

From this perspective, women’s “greater climate sensitivity” should not be interpreted
as a culturally given trait, but as an indicator that existing institutional arrangements
systematically underutilize capacities that are already present in society. The fact that
women are over-represented in practices of responsible consumption, community initiatives
and forms of risk anticipation does not automatically translate into decision-making power
or budgetary priority. The central gap identified by this analysis lies less in the absence of
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references to gender equality than in the lack of legal mechanisms that oblige policymakers
to turn these practices and preferences into binding criteria for the design, implementation
and evaluation of adaptation. As long as gender and climate continue to be articulated
mainly in terms of harm and vulnerability, women’s potential contribution to a just and
sustainable transition will remain more declarative than transformative [70].

Transforming these gender differences into an effective resource for climate adaptation
therefore entails more than simply “including women” in existing spaces. First, it requires
questioning the logic of minimal representation: parity and meaningful participation of
women and feminist organisations in adaptation governance cycles must be understood
not as a gesture of legitimation, but as an epistemic condition for producing diagnoses
and priorities that do not reproduce androcentric biases. This implies revisiting who
sits at the decision-making tables, with what mandate and with what real capacity to
veto and propose, especially at local and regional levels where adaptation decisions are
concretised [59,71,72].

Second, converting women'’s agency into a resource demands a reorientation of the
financial architecture of adaptation. Current climate finance instruments rarely incorporate
robust gender-responsive budgeting criteria; when they do, they are often limited to generic
clauses without consequences if they are not met. A genuinely transformative approach
would entail conditioning part of the resources on projects that not only “include” women
as beneficiaries, but are designed and led by them in key sectors such as agriculture, water
management, distributed energy or urban planning, thereby strengthening circuits of
power and knowledge that currently remain peripheral [73].

Finally, institutionalising gender impact assessments and the systematic collection
of sex-disaggregated data at all stages of adaptation governance should not be seen as a
mere procedural requirement, but as a tool for contesting priorities. Without indicators
that show who wins, who loses and who decides in adaptation policies, women’s “agency”
risks being reduced to a rhetorical resource. The challenge for EU climate law, therefore, is
not only to add more references to gender, but to redesign its mechanisms of participation,
financing and accountability so that women’s capacity to imagine, practise and demand
alternative ways of relating to territory becomes a substantive driver of environmental
effectiveness and material equality.

Building on the analysis of women’s agency in Section 5.4, the recommendations below
consolidate the main institutional reforms required for a genuinely gender-responsive EU
adaptation framework (see Table 2).

Table 2. Proposed legal and governance reforms to integrate gender equality into EU climate-
adaptation policy: instruments, legal bases, and enforcement mechanisms.

Reform Instrument Legal Basis Enforcement Mechanism
Binding obligation to carry
. Articles 2 and 3 TEU; Articles out ex ante gender impact
European Climate Law, assessments for key
. 21 and 23 of the Charter of .
Mandatory Governance Regulation, adaptation measures,

gender-impact assessment

Fundamental Rights; CEDAW
and relevant human
rights standards

NECPs, and national
adaptation plans/strategies

reviewed by the Commission
and subject to
judicial/administrative
oversight
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Table 2. Cont.

Reform

Instrument

Legal Basis

Enforcement Mechanism

Systematic sex-disaggregated
data and gender indicators

EU adaptation reporting
frameworks; NECPs; national
adaptation plans; monitoring

and evaluation systems

EU equality acquis; Gender
Equality Strategies; duty of
effective and evidence-
based implementation

Harmonized obligation to
report sex-disaggregated data
and gender indicators;
periodic Commission review;
possible conditionality in
access to climate funding

Institutionalized participation
of women

Consultation and
participation procedures in
the design, implementation,

and evaluation of adaptation
strategies/plans

Principles of participation and
equality in the TEU and the
Charter; CEDAW (women as
agents of change and
rights holders)

Mandatory consultation rules
and minimum participation
requirements for women'’s
organizations and rural
women; publication of results
and justification of

their incorporation

6. Human-Rights Based Criteria for Gender-Responsive Adaptation in
the EU

Building on the normative framework established by the EU Gender Equality Strate-
gies 20202025 and 20262030, as well as the operational instruments analyzed in the
previous section, it becomes essential to articulate legally grounded criteria that enable
assessment of whether these instruments effectively fulfill human rights obligations regard-
ing gender-responsive climate adaptation. In this context, human-rights based criteria for
gender-responsive adaptation in the EU require that climate action be assessed not only
in terms of environmental effectiveness, but also in light of States” obligations to ensure
substantive equality, non-discrimination and social justice [74]. Five interrelated criteria
can be identified as fundamental to this approach.

The first criterion indicates that substantive equality, non-discrimination and inter-
sectionality constitute the foundational normative core of this approach. In particular, EU
adaptation policies should not merely guarantee formal equality between women and
men, but actively identify and dismantle structural barriers that limit women’s adaptive
capacity, such as unequal access to land, credit, decent work, social protection, education
and political power. This implies recognizing that gender interacts with other axes of
inequality, including class, ethnicity, race, age, disability, migration status or rurality, pro-
ducing differentiated exposure, sensitivity and resilience to climate impacts. Consequently,
a human-rights based approach requires EU institutions and Member States to address
these intersecting inequalities as a binding legal obligation, thereby preventing both direct
and indirect discrimination in the design, implementation and outcomes of adaptation
measures [75,76].

The second criterion concerns the participation, empowerment and representation of
women and girls, which are configured both as an enforceable right and as a legitimacy
requirement for adaptation governance. More specifically, gender-responsive adaptation
in the EU presupposes that women, in all their diversity, can participate meaningfully
and effectively at every stage of climate-related decision-making, from local adaptation
planning to EU-level strategies and funding decisions [77]. This requires removing legal,
institutional and socio-cultural barriers that limit their voice, providing accessible and
timely information, and supporting the autonomy and organizational capacity of women’s
groups, especially those representing rural women, young women, migrant and minority
women. Moreover, empowerment transcends mere consultation, it demands that women
have real influence over priorities, resources and outcomes, and that their knowledge and
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leadership in managing natural resources, care work and community resilience are formally
recognized and integrated into EU adaptation frameworks [78].

The third criterion, which focuses on accountability, access to justice and the pro-
tection of women environmental defenders, constitutes an essential normative axis. In
this regard, EU adaptation policies should be anchored in clear, justiciable standards that
allow individuals and communities, including women and girls, to challenge measures that
are inadequate, discriminatory or harmful [79]. This involves ensuring access to effective
remedies at national and EU level, including courts, equality bodies and ombudspersons,
as well as guaranteeing access to information and public participation in environmental
decision-making in accordance with the Aarhus Convention and the jurisprudence of
the European Court of Human Rights. Concurrently, the EU has a legal responsibility to
protect women environmental and climate defenders from harassment, criminalization
and violence, recognizing their role as rights-holders and watchdogs in adaptation gov-
ernance [80-82]. In line with this responsibility, safeguards for civic space, freedom of
expression and association, and specific protocols for the protection of defenders should be
integrated into adaptation-related legislation, funding instruments and projects.

The fourth criterion establishes that data, indicators and monitoring constitute a
methodological pillar of human-rights based, gender-responsive adaptation. Moving be-
yond the simple collection of sex-disaggregated data, such as that proposed by GREENA
and potentially housed in Climate-ADAPT, EU institutions and Member States should
develop gender-sensitive metrics that capture how adaptation policies affect power rela-
tions, access to resources, time use, unpaid care work, bodily integrity and participation in
decision-making [83,84]. To this end, it is necessary to build robust systems for gathering
intersectional data, involving national statistical offices, equality bodies such as EIGE, and
civil society, and embedding gender-sensitive indicators into the monitoring and evaluation
frameworks of EU climate and adaptation instruments. Furthermore, regular reporting,
independent evaluation and public dissemination of results are crucial to identify gaps,
unintended consequences and good practices, and to enable corrective action consistent
with human-rights obligations [71].

The fifth and final criterion holds that financing and institutional arrangements are
decisive for translating the previous criteria into practice. Indeed, a human-rights based ap-
proach requires that EU and national adaptation budgets, as well as EU-level climate funds,
including EU ETS revenues channeled into the Innovation Fund and the Modernizations
Fund, and Green Deal instruments, are planned, executed and evaluated using gender-
responsive budgeting methodologies, thereby ensuring that resources effectively reach
women and communities most affected by climate impacts [83]. This includes dedicated
funding windows for gender-responsive adaptation, support for women’s organizations
and local initiatives, and mandatory requirements for gender analysis and action plans
in all EU-funded adaptation projects [85]. At the institutional level, arrangements should
guarantee clear mandates, coordination and technical expertise on gender and human
rights across climate, environment, equality and finance departments, both at EU and
Member State level. In particular, establishing permanent gender focal points, inter-service
coordination mechanisms, such as the Task Force for Equality mentioned in the 2026-2030
Strategy, and structured dialogue with civil society and equality bodies can help ensure that
gender-responsive, human-rights based adaptation is not treated as an optional add-on,
but as a binding standard guiding the EU’s response to the climate crisis [86].

7. Applying the Criteria to EU and National Frameworks

Having articulated the five human-rights based criteria for gender-responsive adap-
tation, it becomes necessary to move from abstract normative principles to a concrete
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examination of how existing EU and national instruments perform when assessed against
these benchmarks. This application serves not only to identify strengths and progress, but
also to expose critical gaps and inconsistencies that undermine the effective translation of
gender equality commitments into adaptation practice. The following assessment applies
the five criteria systematically to each instrument, distinguishing between full compliance,
partial compliance and non-compliance.

7.1. European Climate Law

When assessed against the five criteria, the European Climate Law emerges as a
structurally important yet largely gender-blind cornerstone of the Union’s climate archi-
tecture. The Law, enacted through Regulation (EU) 2021/1119, enshrines binding targets
for climate neutrality by 2050 and at least a 55% emissions reduction by 2030, and refers in
general terms to a “fair and inclusive” transition that “leaves no one behind” [28]. How-
ever, despite this declaratory commitment, the Regulation does not explicitly address
gender inequalities, nor does it establish concrete obligations to conduct gender impact
assessments, collect sex-disaggregated and intersectional data, or ensure women’s par-
ticipation in climate governance structures. Consequently, when evaluated against the
first criterion on substantive equality and intersectionality, the Climate Law falls short
of actively identifying and dismantling structural barriers that limit women’s adaptive
capacity [28,87]. About the second criterion on participation and empowerment, impact
assessments underpinning the Law did not systematically integrate a gender lens, and
women remain underrepresented in key EU decision-making bodies related to the Green
Deal. In relation to accountability and access to justice, the governance framework of the
Regulation does not establish specific mechanisms through which women and girls can
challenge inadequate or discriminatory adaptation measures [28,87]. The fourth criterion
on data and monitoring is only weakly addressed through general reporting requirements
that lack systematic gender-sensitive indicators and intersectional disaggregation. Finally,
in terms of financing and institutional arrangements, the Regulation does not mandate
gender-responsive budgeting methodologies or establish gender focal points to ensure
systematic integration of equality considerations in climate spending. Overall, compliance
with the five criteria is low, with scattered references to justice and fairness that do not
translate into enforceable gender-responsive obligations.

7.2. EU Gender Equality Strategies 2020-2025 and 2026-2030

From the perspective of the five criteria, the EU Gender Equality Strategies 2020-2025
and 20262030 provide a comparatively stronger normative baseline for gender-responsive
adaptation than the core climate instruments. They explicitly recognize that climate change
and the green transition have gender-differentiated impacts, identify structural inequalities
such as energy poverty, labour market segregation and unequal access to resources, and call
for their transformation in this context, thereby aligning more clearly with the first criterion
on substantive equality and intersectionality. They also partially satisfy the fourth criterion
on data and monitoring, insofar as they mandate the use of sex-disaggregated data, gender
indicators and intersectional analysis as central tools for gender mainstreaming [56,57].
However, their contribution to adaptation remains indirect, the Strategies offer a horizontal
mandate for gender-sensitive climate policy, but do not establish a dedicated, enforceable
framework for gender-responsive adaptation, which has resulted in fragmented and weak
integration of adaptation-specific concerns. Regarding the second criterion on participation
and empowerment, they do not lay down concrete requirements for the meaningful inclu-
sion of women and gender-diverse persons in adaptation planning and decision-making
processes. The third criterion on accountability and access to justice is likewise underdevel-
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oped, as the Strategies lack specific provisions enabling women to challenge inadequate or
discriminatory adaptation measures or to hold authorities accountable for failures to inte-
grate gender equality [56,57]. Finally, although they refer to gender-responsive budgeting,
the Task Force for Equality and strengthened equality governance structures, they fall short
of defining precise duties, dedicated resources and binding mechanisms to ensure that
climate and adaptation finance is allocated and monitored through a gender-responsive
lens. As soft-law frameworks, the Strategies thus offer an important normative foundation
for gender-responsive adaptation, but they do not themselves secure full compliance with
the five criteria in practice.

7.3. Operational Instruments (Climate-ADAPT, EU ETS, NECPs, GREENA)

When examined through the lens of the five criteria, the main operational instruments
and platforms of EU climate adaptation governance present a mixed picture. In terms of
substantive equality and intersectionality, they offer only partial compliance: tools such as
the GREENA Toolkit and some national adaptation plans explicitly acknowledge gendered
vulnerabilities and call for the transformation of structural inequalities, but many cores
operational instruments still treat gender as a secondary or optional dimension rather than
as a central concern [29]. The participation and empowerment, existing mechanisms usually
refer to stakeholder engagement and public consultation in general, yet they rarely include
concrete requirements or institutionalized channels to ensure the meaningful involvement
and influence of women and gender-diverse persons in the design, implementation and
review of adaptation measures. Concerning accountability and access to justice, these
instruments do not typically establish dedicated procedures through which women can
challenge inadequate or discriminatory adaptation decisions, nor do they provide clear
remedial pathways when gender-related obligations are neglected, so compliance with
the third criterion remains weak [29]. The fourth criterion on data and monitoring is
partially met: platforms such as Climate-ADAPT and the European Climate and Health
Observatory facilitate more detailed tracking of climate impacts and adaptation responses
and can be used to incorporate sex-disaggregated and intersectional data, but gender-
sensitive indicators are not systematically required or applied across all instruments [29].
Finally, regarding financing and institutional arrangements, the EU ETS and related funds,
NECPs and national plans create important opportunities to link climate finance to gender-
responsive adaptation, yet in practice they seldom mandate gender-responsive budgeting,
earmarked resources or clearly defined gender focal points, which means that the fifth
criterion is only weakly satisfied [29].

7.4. Spanish Case (PNIEC, PNACC)

Spain’s PNIEC and PNACC partially meet the fourth criterion on data and monitoring,
as they mandate sex-disaggregated indicators and establish inter-institutional coordination
with the Instituto de las Mujeres, and they make some progress on substantive equality
by recognizing gendered vulnerabilities in adaptation. Participation and empowerment
are only partially addressed, since existing mechanisms do not guarantee real influence by
rural, low-income or minority women over adaptation priorities and resource allocation.
Accountability and access to justice remain weak, with limited procedural avenues to
challenge discriminatory measures, and financing and institutional arrangements do not
yet incorporate explicit gender-responsive budgeting with identifiable and auditable lines.
Consequently, although Spain performs better than many Member States, it still does not
fully comply with any of the five criteria and illustrates how, in the absence of binding EU-
level obligations, national frameworks tend to reproduce the broader transformation deficit.
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At Member State level, Spain’s energy and adaptation frameworks illustrate how these
criteria perform in national practice. Spain has developed a National Integrated Energy and
Climate Plan (PNIEC) and a National Climate Change Adaptation Plan (PNACC) that ex-
plicitly refer to gender equality, with the PNACC mandating sex-disaggregated indicators
on exposure, vulnerability and climate impacts, complemented by reports from the Instituto
de las Mujeres and an inter-institutional protocol to strengthen gender statistics [88]. When
assessed against the five criteria, Spain demonstrates progress particularly regarding data
and monitoring, providing a partial institutional basis for intersectional analysis. Simi-
larly, Spain’s legal texts acknowledge structural inequalities, going beyond formal equality.
Nevertheless, significant gaps remain, systematic gender budgeting and binding require-
ments for dedicated resources are absent, robust mechanisms for women to challenge
gender-blind policies are lacking, and structured participation mechanisms that guarantee
meaningful inclusion of women, particularly from rural areas, low-income groups and eth-
nic minorities, remain deficient, ensuring consultation but not real influence over priorities,
resources and outcomes.

8. Discussion and Results

This article examined how gender considerations are integrated into European Union
climate adaptation governance, combining normative and doctrinal analysis of legal frame-
works with bibliometric analysis of the scientific literature. The findings reveal a funda-
mental disconnect between the EU’s normative commitments to gender equality and the
operational reality of its climate adaptation architecture [72]. This dissonance generates
a legal-institutional gap that undermines both the effectiveness of adaptation measures
and the Union’s compliance with obligations derived from international human rights law,
particularly the CEDAW Convention and the Paris Agreement [60].

The bibliometric analysis demonstrates that, although academic attention to the
gender—climate adaptation nexus in the EU has experienced quantitative growth, the
field remains methodologically fragmented and scarcely articulated from legal-normative
perspectives. In this regard, research concentrates disproportionately on documenting
gender-differentiated vulnerabilities rather than critically examining governance mech-
anisms, legal instruments and institutional structures that could operationalize gender
equality in a binding manner [89]. For this reason, intersectional perspectives that examine
how gender interacts with other axes of inequality, social class, ethnicity, rurality, age and
disability remain underrepresented in the literature. Likewise, the limited interdisciplinary
dialogue between legal doctrine, climate sciences and gender studies constrains the devel-
opment of integrated frameworks capable of translating abstract human rights obligations
into concrete, justiciable and enforceable adaptation practices.

Building on this empirical evidence, the doctrinal analysis reveals that the EU’s core cli-
mate instruments, particularly the European Climate Law (Regulation EU 2021/1119) [28],
remain structurally gender-blind from a legal-normative perspective. Although the Law
enshrines binding climate neutrality targets for 2050 and rhetorically invokes a “fair and
inclusive” transition, it lacks legally enforceable provisions establishing explicit obligations
to conduct ex ante gender impact assessments, collect sex-disaggregated and intersectional
data, guarantee effective participation of women in climate governance structures, or re-
quire gender-responsive budgeting methodologies. Therefore, when assessed in light of
the five human-rights based criteria developed in Section 6, the Climate Law suffers from a
systematic normative deficit, failing de facto to meet all these legal standards [90].

For their part, the EU Gender Equality Strategies 2020-2025 and 2026-2030 explicitly
recognize climate change as an issue traversed by gender inequalities; however, they are
configured as soft law instruments that provide only horizontal mandates dependent on
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voluntary operationalization by sectoral institutions, which in practice has resulted in
fragmented, asymmetric implementation lacking effective enforcement mechanisms. On
the other hand, the GREENA Toolkit, developed by the European Institute for Gender
Equality (EIGE) in 2024, represents a significant methodological advance in the ex-post
evaluation of green policies from a gender perspective; nevertheless, its application remains
an optional technical tool rather than constituting a legally mandatory requirement linked
to the approval, implementation or financing of adaptation projects.

At the Member State level, Spain’s National Climate Change Adaptation Plan
(PNACC) and National Integrated Energy and Climate Plan (PNIEC) illustrate both the
potential and the limitations inherent in the absence of a binding legal framework at the
European scale. Spain has made progress by incorporating requirements for collecting sex-
disaggregated data and establishing inter-institutional coordination protocols between the
Ministry for Ecological Transition and the Institute for Women [88,91]. However, systematic
gender budgeting with identifiable and auditable budgetary allocations remains absent;
meaningful participation mechanisms prove insufficient to guarantee real influence by
women, especially those from rural areas, low-income groups and ethnic minorities, over
priorities and resources; and accountability provisions lack effective procedural avenues
that would allow challenging discriminatory measures before judicial or quasi-judicial bod-
ies. This pattern of formal recognition without substantive transformation demonstrates
that, in the absence of legally binding requirements at EU level, national adaptation plans
will continue to reproduce structural gender inequalities rather than dismantling them.

On this basis, the central finding of this study is what we term the “transformation
deficit” in EU climate adaptation governance: a structural and persistent gap between
declaratory commitments to equality and climate justice, on the one hand, and the absence
of legally enforceable mechanisms, adequately resourced and accompanied by effective
remedies, that would enable verifiably dismantling structural barriers to women’s adaptive
capacity, on the other. This transformation deficit manifests transversally across the five
identified criteria. Substantive equality is invoked rhetorically in preambles and recitals
but is not operationalized through substantive provisions establishing ex ante impact as-
sessment obligations or ex post corrective measures. Participation remains anchored in
consultative models that do not guarantee real decision-making power, instead of adopt-
ing empowerment configurations that recognize women as rights-holders with binding
capacity over priorities, resource allocation and policy design. Accountability mechanisms
are either non-existent or structurally weak, lacking accessible procedural avenues be-
fore judicial instances, equality bodies or ombudspersons that would allow challenging
discriminatory policies [72,92]. Data collection is inconsistent, fragmented and rarely inter-
sectional, making it impossible to comply with the duty of due diligence in the empirical
foundation of policies. Finally, financing lacks specific budgetary lines, auditable and
linked to equality indicators, institutional arrangements do not guarantee clear mandates
or effective coordination between climate, equality and finance departments at EU and
Member State level. Thus, these compounded normative and institutional deficiencies
result in a fragmented legal landscape in which gender is often treated either as an inter-
pretive principle or as an optional programmatic consideration, and only partially reflected
as a binding requirement derived from human-rights obligations with enforceable legal
force. This uneven configuration blurs the distinction between normative expectations and
legal duties, and undermines the capacity of climate adaptation frameworks to deliver
substantively gender-equal outcomes.

In light of these findings, closing the identified transformation deficit requires a set
of interconnected legislative, institutional and budgetary reforms. First, the European
Climate Law must be subject to legislative reform to incorporate legally binding provisions

https://doi.org/10.3390 /world7090157


https://doi.org/10.3390/world7090157

World 2026, 7, 157

28 of 33

establishing explicit gender mainstreaming obligations, including mandatory ex ante gen-
der impact assessments for all significant adaptation legislation, strategies or investments.
Second, EU climate financing mechanisms, including revenues from the Emissions Trading
Scheme (EU ETS) channeled into the Innovation Fund and the Modernisation Fund, must
be legally linked to clear, verifiable and auditable gender equality criteria, establishing
funding windows specifically dedicated to gender-responsive adaptation projects. Third,
reforms of EU and Member State institutional frameworks are required to establish gender
focal points with clear statutory mandates, adequate human and financial resources, formal
authority in decision-making processes, permanent inter-service coordination mechanisms,
such as the Task Force for Equality mentioned in the 20262030 Strategy, and spaces for
structured and binding dialogue with women’s organizations and civil society bodies.
Fourth, Member States must align their national legal and policy frameworks with these
strengthened EU standards, integrating gender in a systematic, verifiable and auditable
manner into the planning, budgeting, implementation, monitoring and evaluation cycles
of adaptation policies.

This study further demonstrates from a legal-normative perspective that truly trans-
formative climate adaptation cannot be achieved through structurally gender-blind policies
that merely incorporate declaratory references to equality or voluntary gender mainstream-
ing mechanisms. Transformation requires that substantive equality, intersectionality, effec-
tive participation, accountability with access to judicial remedies, systematic use of robust
and disaggregated data, and adequately allocated financing become structural features of
the adaptation policy cycle. Certain core dimensions, particularly those related to equality
and non-discrimination, can be understood as binding legal obligations derived from
international human-rights law, notably CEDAW General Recommendation No. 37 [17],
and from EU primary law, while other elements operate as interpretive standards, pol-
icy commitments or soft-law guidance that progressively strengthen and operationalize
those obligations.

9. Conclusions

This study has demonstrated the existence of a structural gap between the normative
gender equality obligations enshrined in EU primary and secondary law and their effective
incorporation into climate governance instruments. The European Climate Law (Regulation
(EU) 2021/1119), despite establishing binding climate-neutrality targets, omits legally
enforceable provisions on ex ante gender impact assessments, systematic collection of
sex-disaggregated data, guarantees of effective women'’s participation in decision-making
structures and gender-responsive budgeting mechanisms, thereby illustrating this gap at
the level of core climate legislation.

The doctrinal examination revealed that none of the assessed frameworks, neither
at the EU level nor in the Spanish case, systematically complies with the five criteria
derived from identified human-rights obligations: substantive equality and intersectionality,
participation and empowerment, accountability and access to justice, data and monitoring,
and financing and institutional arrangements. Even Spain, which is making progress in
inter-institutional protocols and the use of sex-disaggregated data, lacks binding gender-
responsive budgeting and effective procedural avenues for legal challenge.

Building on this normative finding, the bibliometric mapping complements this finding
by evidencing the methodological fragmentation of the field and the underrepresentation
of legal-normative and intersectional approaches, as well as the still limited body of work
explicitly focused on the EU climate-gender nexus, which helps explain why many adaptation
frameworks have not yet integrated gender-responsive criteria in a systematic way.
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In light of these findings, this article advances a set of normative proposals to remedy
the identified disconnect between obligations and practice. First, legislative reform of the
European Climate Law is needed to incorporate binding gender-mainstreaming obliga-
tions, including mandatory ex ante gender impact assessments for significant adaptation
legislation, strategies or investments. Second, EU climate-financing mechanisms, including
revenues from the Emissions Trading Scheme (EU ETS) channeled into the Innovation Fund
and the Modernisation Fund, should be legally linked to clear, verifiable and auditable
gender-equality criteria. Likewise, institutional reforms are necessary to establish gender
focal points with statutory mandates and decision-making authority, as well as alignment
of national frameworks through systematic integration of gender into planning, budgeting
and monitoring cycles.

From a legal-normative perspective, gender-responsive climate adaptation cannot be
reduced to a merely aspirational ideal. Several of its core requirements follow from existing
binding obligations of equality and non-discrimination under international human-rights
law, particularly CEDAW General Recommendation No. 37, and EU primary law, while
many of the operational dimensions discussed in this article are best understood as interpre-
tive standards, policy commitments or soft-law instruments that seek to give concrete effect
to those obligations and guide their progressive implementation in climate governance.

Revealing the disjuncture between normative commitments and operational prac-
tice, the analysis indicates that gender responsiveness in EU climate adaptation cannot
be reduced to the mitigation of disproportionate harms suffered by women, but must
also encompass the active mobilisation of their agency as rights-holders and decision-
makers. Addressing the resulting transformation deficit entails moving beyond abstract
references to gender equality and embedding them in binding participatory, financial
and accountability arrangements that effectively enable women to influence adaptation
priorities at multiple governance levels. Such a reconfiguration would bring EU climate
adaptation governance into closer alignment with its human-rights obligations, while si-
multaneously strengthening both the effectiveness and the democratic legitimacy of climate
policy outcomes.

From a governance perspective, addressing this transformation deficit requires a set
of concrete reforms aligned with the five human-rights-based criteria used in this article.
First, under the heading of substantive equality and intersectionality, EU and national
adaptation instruments should move beyond generic references to “vulnerable groups”
and introduce explicit obligations to identify and act upon gendered and intersecting forms
of disadvantage in the design, targeting and prioritisation of adaptation measures. Second,
in terms of participation and empowerment, minimum standards on women’s and feminist
organisations’ representation and decision-making power in adaptation governance bodies
should be established, including safeguards for meaningful participation at local and
regional levels, with clear mandates and veto or agenda-setting capacities.

Third, in the field of accountability and access to justice, climate-related legislation and
strategies should incorporate enforceable duties to justify how gender equality considerations
have been integrated into adaptation planning and implementation, coupled with accessible
mechanisms for administrative and judicial review where such duties are not met. Fourth,
regarding data and monitoring, EU and national frameworks should require the systematic
collection, publication and use of sex-disaggregated and intersectional data on climate impacts,
adaptation measures and funding flows, making gender-blind monitoring and evaluation
procedures increasingly difficult to justify. Fifth, and finally, in the area of financing and
institutional arrangements, the gradual introduction of binding gender-responsive budgeting
requirements in adaptation-related instruments, including the partial conditioning of funds
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on women-led and gender-transformative projects, would help translate formal commitments
into redistributive changes in who benefits from adaptation resources.
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