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While the European Union has made strong commitments to a just and inclusive energy transition, the gender-
energy nexus remains insufficiently addressed within existing policy frameworks. This study applies the NRRPs
Gender-Energy Nexus Assessment Framework to assess the extent to which gender considerations are integrated
into the energy transition measures outlined in EU Member States’ National Recovery and Resilience Plans
(NRRPs). The analysis is structured around three key dimensions: Recognitional Energy Justice, Distributive
Energy Justice, and Procedural Energy Justice. Findings indicate that the majority of NRRPs lack gender-specific
measures, particularly in areas such as energy poverty alleviation, consumer support, and inclusive decision-
making processes. While some plans include initiatives to enhance women’s participation in STEM education
and the energy workforce, the limited use of gender-disaggregated data significantly hampers the development of
targeted policy responses. A few countries, including Spain, Austria, and Croatia, exhibit relatively stronger
commitments to gender mainstreaming in their energy strategies. In contrast, others—such as Germany, France,
and Poland—show minimal to no integration of gender considerations. These shortcomings appear to stem from
structural barriers, including limited gender expertise in policy design, persistent sectoral gender segregation,
and weak advocacy for gender-inclusive energy policies. The study highlights the urgent need for systematic
collection and use of gender-disaggregated data, the strengthening of procedural justice mechanisms, and the
allocation of dedicated funding to support gender-responsive approaches. Addressing these gaps is essential to
achieving a truly inclusive and equitable energy transition across the EU.

0. Introduction [11]. Therefore, adopting a gender-focused perspective is essential for

designing energy policies that move beyond a purely technocratic

In recent years, the gender implications of the energy and sustain-
ability transition have garnered increasing attention from both aca-
demics (e.g., [1-4]) and policymakers [5-7]. Gender inequalities in the
advancement of the clean energy transition have drawn policymakers’
attention to the need to facilitate and enhance women'’s participation in
the path towards climate neutrality. Notably, a research gap persists in
the empirical analysis of energy policies from a gender perspective [8].
This gap is particularly evident in the Global North, where the appli-
cation of a gender lens to the study of energy-related social dynamics has
been largely overlooked, especially in comparison to research focusing
on the Global South [9,10].

The integration of gender considerations into policy development
has been shown to lead to the prioritization of policy actions and goals
that more effectively address the social implications of such policies
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viewpoint in order to achieve greater social impact. This paper aims to
fill a critical research gap in the Global North by analysing the National
Recovery and Resilience Plans (NRRPs), a key policy instrument sup-
porting the green transition in EU Member States. In the European Union
context, most policy analyses on the gender-energy nexus have focused
on National Energy and Climate Plans (NECPs) (e.g., [12]) or have
examined the EU Green Deal’s overarching commitment to “leave no
one behind” in the transition towards climate neutrality, primarily
addressing regions, companies, and workers reliant on the traditional
fossil fuel sector [6], 2022). In contrast, broader gender issues and, more
specifically, the gender-energy nexus have received limited attention in
the context of recovery and resilience plans [13,14].

This lack of attention is surprising given that the Next Generation EU
(NGEU) initiative and the new multiannual financial framework for
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2021-2027 represent the largest and most ambitious tools for fostering a
greener, digital, and sustainable Europe in the post-COVID-19 era. The
Next Generation EU initiative not only aims to mitigate the damage
caused by the pandemic but also includes provisions and funding
mechanisms intended to drive meaningful change towards greener
economic development across member states. To access these funds,
each EU country was required to formulate a NRRP outlining a coherent
set of projects and reforms aimed at promoting a greener, more digital,
and resilient Europe. The European Commission provided guidelines
and criteria for shaping these NRRPs [15]. A significant portion of the
NRRP budget was allocated to supporting the energy transition, with at
least 37.43 % of funds designated for actions in this sector (see EU
Regulation 2021/241, [16]). Indeed, the energy transition was a central
priority of the NRRPs, which were also expected to include provisions
addressing equality. As highlighted in the European Gender Equality
Strategy ([17], p.15), “the core challenges affecting the EU today-
—including the green and digital transitions and demographic change-
—all have a gender dimension”. Consequently, integrating a gender
perspective into all EU policies and processes is deemed essential for
achieving gender equality. The NRRPs thus represent a valuable in-
strument not only for advancing the green energy transition but also, if
properly designed and implemented, for fostering a just energy transi-
tion that upholds the principle of leaving no one behind [18,19]).

Being a novel policy instrument, the national plans and the Recovery
and Resilience Facility (RRF) have primarily attracted interest from the
field of political science and governance studies. The available analyses
assess, for instance, their impact on European integration theorising
[20] and examining the strengths and innovations, as well as the
weaknesses and drawbacks, of the RRF governance model [21,22].
Studies focusing on the impact of specific sections or policy areas of
national plans are scarce—e.g., those addressing care policies [14] and
healthcare [23]. Other studies have evaluated national plans at a na-
tional level without a specific thematic focus [24-26].

Several studies have assessed gender mainstreaming in the NRRPs
and all agree that it has been insufficient, resulting in a missed oppor-
tunity [27-32]. To the best of our knowledge, no assessments have been
conducted regarding measures related to the green transition and the
energy transition. To address this gap, this paper presents a policy
analysis focusing specifically on the sections of NRRPs that support
energy transitions in EU Member States. The paper answers the
following research questions: To what extent has gender perspective
been incorporated into the energy transition related measures of
NRRPs? And which gender-energy policy dimensions need to be
strengthened?

The analysis aims to map and compare how different EU countries
have integrated provisions related to the Green Deal, gender equality
and energy transition. To achieve this, we developed an analytical
framework based on Feenstra and Ozerol’s [12,33] conceptual frame-
work, tailored to the specificities of NRRPs and expanded upon using
clusters identified in a systematic literature review conducted by Cellini
et al. [4]. The NRRPs Gender-Energy Nexus Assessment Framework
(NRRPs GENA Framework) comprises four dimensions, each consisting
of multiple sub-dimensions and indicators. Each indicator is further
broken down into one or more questions that facilitate the collection and
analysis of qualitative data from NRRP documents.

The paper is structured as follows. The following second section
provides an overview of the literature on gender dimensions in EU en-
ergy policies. The third section outlines the methodological steps from
the data collection process to the analysis of the data. The fourth section
introduces the NRRPs GENA Framework. The fifth section presents the
qualitative and quantitative results. In the sixth section, the results are
discussed within the broader debate on the incomplete integration of
gender in energy policies, and hypotheses are presented to explain the
reasons behind it. Finally, the concluding section suggests questions to
guide future research that can help better understand not only the
progress of gender integration in energy policies but also the underlying
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reasons and possible ways to accelerate it.

1. An overview of the literature on the gender dimension in
European energy policies

The nexus between gender and energy in the context of the energy
transition is gaining attention and an increasing corpus of knowledge
has been produced in the last decade. Including at the policy level, the
recent study published by the Joint Research Centre [5] reports that a
shift towards implementing energy transition measures based on gender
equity principles is underway, demonstrating that there is a political
commitment to a just energy transition [5]. However, the mainstream-
ing of gender and social inclusion (GESI) in energy policy is often
complicated by the lack of coherence and synchronisations among pol-
icies and between policies, plans, and budget provisions [34]. Concerns
about the need for engendering energy policy, however, are not new.
More than 25 years ago, Skutsch [35] noted that the expectations and
roles of women and men concerning energy need to be carefully
considered. Feenstra [36] proposed the formulation of a gender-aware
energy policy by defining its main characteristics and analysing under
which conditions such a policy can be realized, with a particular focus
on South Africa and Uganda. Based on this initial study in non-EU
countries, Feenstra and colleagues subsequently formulated policy
frameworks applicable to the European context [12,37,56,59].

In recent years, coincidental with the formulation of green, climate,
and energy policies and agreements, studies have delved into the link
between gender and energy, especially in the form of policy analyses. In
2017, a study commissioned by the European Parliament Policy
Department for Citizens’ Rights and Constitutional Affairs presented an
overview of EU legislation and policy to address energy poverty together
with an analysis of the interpretation and implementation of EU legis-
lation at the national level [37]. This study found that, in the European
context, there was little data available on the nexus between gender and
energy and a lack of awareness among politicians, advisors, and re-
searchers about the gendered aspects of energy poverty. Indeed, despite
the recommendation of the Inter-Agency and Expert Group on Sustain-
able Development Goals indicators and the European Parliament’s
Committee on Women’s Rights and Gender Equality, this study high-
lighted the surprising lack of systematic collection of sex-disaggregated
and intersectional data on energy poverty [37].

Two years later, the same EU Parliament Department commissioned
a study reviewing the evidence on the role of women in the energy
transition in the European Union and assessing the extent to which
gender equality was embedded in the process of transitioning towards
renewable energies [7]. The study identified that the gender inequalities
preventing women from the involvement in the energy transition and
career advancement in this domain pertained to the access to energy,
unbalances in the energy sector workforce, and uneven participation in
the energy decision-making process [7].

These studies claim that to reduce the existing gender inequalities in
the energy sector, to ensure both men and women benefit from the en-
ergy transition, and to avoid reproducing or even worsening such in-
equalities, energy policies must deliberately incorporate gender issues.
However, there is still a consistent research gap in the empirical analysis
of macro-level energy policy through a gender lens [8], especially in the
Global North where the attention to the gender dimension has been
mainly placed on understanding how gender is related to energy poverty
and how to increase women participation in the energy sector workforce
[8].

This gap pertains both to the scarcity of theoretical and conceptual
instruments for analysing policies from a gender perspective as well as to
the realisation of energy policy analyses using existing approaches (e.g.
gender innovation approach). In terms of instrument of analysis, one of
the most relevant and comprehensive analytical efforts to bridge this
gap of knowledge has been carried out by Feenstra and Ozerol [12]. The
authors developed a gender-just energy policy framework that allows for
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the systemic analysis and comparison of national energy transition
policies. The gender-just energy policy framework encompasses pro-
visions for engendering the energy policy and for incorporating energy
justice principles.

Some analyses have been recently carried out on European energy
and climate policies and their implementation by EU Member States
particularly focusing on the locally-developed National Energy and
Climate Plans (NECPs). Feenstra and Ozerol’s [12] analysis of five na-
tional case studies concerning energy justice (Bulgaria, France, the
Netherlands, Spain, and Sweden) concluded that the majority of these
NECPs do not use gender-disaggregated data nor a gender main-
streaming strategy, but they employ an approach that champions
broadly defined social inclusion. This approach, however, does not
allow the addressing of gender-specific needs and challenges.

Moving to a higher level of analysis, notwithstanding the commit-
ment to mainstreaming gender equality in all the EU initiatives, as
declared by the European Gender Equality Strategy [17], EU member
states’ energy strategies take a weak stand on gender equality [31,38],
thereby increasing the likelihood that current just transition measures
will inadequately protect the most vulnerable groups from the adverse
effects of the transition [39]. European energy policies are dominated by
men even quantitatively: although 43 % of senior ministers with re-
sponsibilities for energy in EU member states are women (EIGE’s data
from November 2022), the representation of women in national par-
liamentary committees working on energy was only 29 % in September
2022 [38]. Furthermore, Member States do not systematically adopt a
gender perspective in measures on green transition funded by the Re-
covery and Resilience Fund [38], and this seems to contradict EU policy
to mainstream gender into all aspects of the budget as recommended in
the Gender Equality Strategy 2020-2025 [17].

Another recent gender assessment of the Fit for 55 package (the EU’s
target of reducing net greenhouse gas emissions by at least 55 % by
2030), found that although there have been some efforts to incorporate
gender dimensions (e.g. in the EU Directive on Energy Efficiency and the
EU Regulation 2018/1999 of the Governance of the Energy Union and
Climate Action), there is still limited acknowledgment of gender and
other social categories when it comes to the potential impacts of the
initiatives outlined in the package. Additionally, the roles that diverse
groups of citizens can play in driving the success of the energy transition
are not sufficiently recognized [40]. Through this work, we contribute to
filling the gaps highlighted above by conceptualizing and applying the
framework for the gender assessment of the national recovery and
resilience plans.

2. Methodology

The paper presents a comparative policy analysis of all the European
countries’ NRRPs, focusing on the nexus between the energy transition
and gender equality. Since some countries address energy transition and
mobility as a single policy pillar, we also considered mobility measures
when they are integrated into the energy transition. To capture coun-
tries’ initial policy design prior to EU Commission’s revision, we ana-
lysed the original NRRPs,' sourced from the EU-dedicated website.”

The analysis of the plans encompasses several steps (Fig. 1). Plans in
languages other than English were translated using online translators
due to time and budget constraints. The analysis was then performed
using the translated documents. Since this could generate linguistic
translation issues, when performing the analysis, special attention was
paid to look at different possible synonyms accounting related to the

! The original version of the plans was retrieved from the official website:
https://commission.europa.eu/business-economy-euro/economic-recovery/rec
overy-and-resilience-facility/country-pages_en.

2 https://commission.europa.eu/business-economy-euro/economic-rec
overy/recovery-and-resilience-facility/country-pages_en.
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dimensions under analysis. For instance, when looking at the gender
dimension, words such as “gender”, “women”, “woman”, “female”, and
“sex” have been searched.

Once translated, a first reading of the plans was carried out by six
researchers® to map the dimensions of the energy transitions included in
the plans. Each researcher read between four and five plans. The in-
formation collected through the first reading of the plan was then used
to modify and integrate the theoretical framework elaborated by Feen-
stra and Ozerol [12], developing a dedicated theoretical framework, the
NRRPs GENA Framework (detailed in section 4), to assess the inclusion
of a gender perspective in NRRPs’ provisions related to the energy
transition.

The NRRPs GENA Framework was used to create a matrix to organize
information. The plans were then scrutinized qualitatively, by the six
researchers, through a second reading, and the relevant information to
fill the data matrix was extracted. To ensure data quality, a set of four to
five NRPPs was first randomly assigned to each team member for scru-
tinization and then reassigned to another team member for cross-
validation. The few discrepancies that emerged during the cross-
validation phase were resolved through discussion among the six re-
searchers involved in the data collection process, leading to an agreed-
upon solution.

The data was analysed with a mixed method: 1) qualitative content
analysis of the plans against the dimensions, subdimension, and in-
dicators identified in the framework," 2) and binary coding and quan-
tification. Following the qualitative assessment, each indicator’s
presence or absence within a specific plan was quantitatively coded.
This means that for every indicator, we assigned a binary value: 1 if the
indicator was explicitly detected from the qualitative content of the
plan, and O if it was absent or not identifiable. This systematic coding
allowed us to transform the qualitative insights gleaned from the content
analysis into quantifiable data points, which then formed the basis for
our index calculation.

With these data, the performance of each dimension of the frame-
work was assessed at national level. Each indicator was weighted and
normalized on a base 100 using Eq. 1.

Dimension index formula:

100
Dimension Index; = ( 7 )""Xi (@D

i

where, for a given country i, X; is the number of indicators assigned a
value of 1, and Z; is the total of indicators that compose the dimension.
The index ranges from a minimum score of 0 to a maximum score of 100.

Finally, a composite indicator (the NRRPs GENA Index) was calcu-
lated to assess the overall performance of different countries in inte-
grating gender in energy transition measures within NRRPs. The index
was weighted and normalized on a base 100, using Eq. 2.

NRRPs GENA Index formula

100
NRRPs GENA Index; = (T) *X; 2)

where, in a given country i, X; is the number of indicators assigned a
value of 1, and 11 is the total number of indicators of the NRRPs GENA
Framework. The index ranges from a minimum score of 0 to a maximum

3 Changes in team composition have resulted in a discrepancy between the
researchers involved in the data collection phase and those involved in the
subsequent analysis and paper drafting. Specifically, two researchers who
participated in data collection departed from the team, while an additional
researcher, not involved in data collection, was integrated into the team for the
analysis and paper drafting.

4 Note that when mentioning parts of the plans, the citations are English
translations of the original documents and therefore they should not be
considered as textual quotations.
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Fig. 1. Methodological steps.
Source: authors’ elaboration.

score of 100.
Table 1

Gender-Energy Nexus Assessment Framework and its dimensions.

3. NRRPs’ Gender-Energy Nexus Assessment Framework
Dimension Sub- Elements Indicator

The EU commission’s definition of Just Transition, operationalized dimension

through the Just Transition Mechanism (JTM) and the Just Transition Recognitional Energy Users  Energy users’ Use of gender-
Fund (JTF), is focused on justice across regions and economic sectors Energy needs disaggregated data on

. s . Justice energy users’ need
unequally impacted by the transition towards climate-neutral econo- &
mies and societies [41]. Other axes Presence of

Instead, in this work, we refer by ‘just’ to the normative meaning of integsemng with  intersectional
equity among social groups that can be achieved by the transition to gencer perspective
counterbalance an energy sector historically characterized by social and Energy Presence of

. . . . s s behaviours considerations on

gender exclusion, and with persistent inequalities in energy access, la- behaviours towards
bour markets, education, and decision-making [4]. As highlighted by the energy recognized with
United Nations [42], “a just and inclusive transition should enable and a gender perspective
even encourage stronger engagement of women in the energy workforce Energy Energy poverty Presence of
by promoting and supporting women’s roles as engineers, policymakers, Poverty recognition considerations on
and entrepreneurs” (p. 33). energy poverty

Due to the lack of instruments of analysis specifically devoted to the Energy poverty Presence of measures to
examination of NRRPs from a gender lens, we developed the NRRPs measures counter energy poverty
GENA Framework. This framework of analysis is tailored specifically for from a gender
the scrutiny of NRRPs and adapted on the model proposed by Feenstra petspective
and Ozerol [12,33]. Their framework integrates the principles of energy Distributive Energy Accessto energy  Presence of measures
justice with those of engendering policies, making it a comprehensive Energy Consumption  services Improving access to

Justice energy services from a

tool for analysing progress in engendering energy policies as presented gender perspective

by Feenstra and Ozerol [33]. Taking this model as the departing point,

we incorporated into our framework some of the clusters identified by SZ:srﬁilers‘ :;;irﬁeo(f)iii:ures n
Cellini et al. [4] in their systematic literature review of the gender- support consumers from a
energy nexus (e.g. Behaviours, Knowledge, Health, Employment, gender perspective
Empowerment). Compared to the cited framework, indicators that were Energy Presence of measures on
not applicable to the analysis of the RRPs have been removed, while consumers’ health  energy-related health
others have been added. The NRRPs GENA framework differs primarily implications from a
in the following aspects. In distributive energy justice, the energy gender perspective
governance indicator has been removed. In the procedural energy jus- Energy Energy Presence of measures on
tice dimension, while keeping the energy participation indicator, we Production knowledge gender equality in STEM
removed the energy rights indicator since recognize, promote or guar- education
antee energy rights was not among the mandate of RRPs’. Energy Presence of measures
employment fostering women’s

The resulting NRRPs’ GENA Framework consists of 3 dimensions
(Table 1): 1) Recognitional Energy Justice; 2) Distributive Energy Jus-
tice; 3) Procedural Energy Justice. Each of these dimensions is composed

employment in the
energy labour market

of sub-dimensions, each of whom has specific elements assessed through PrgCEdural Energy Inclusive Presence of information
nergy Participation Representation of about the participation
associated indicators (for a total of 11 indicators). The indicators are in Justice Actors of institution/groups on
turn linked to research questions. gender equity in the
plan construction
process

3.1. Recognitional Energy Justice

Source: Authors’ elaboration.

The first dimension, named Recognitional Energy Justice (Fig. 2), ex-
amines how the plans acknowledge gender-differentiated needs and
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Dimension: Recognitional Energy Justice
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Energy Users

Indicators

Elements

Use of gender-disaggregated data
on energy users’ needs

Presence of intersectional perspective

Presence of considerations on behaviors
towards energy recognized with a

Questions
* Does the plan include gender-disaggregated
data on energy users’ needs?
« Are women considered in an intersectional

perspective in energy related measures?

«Are different behaviours towards energy
recognized with a gender perspective?

gender perspective

Elements

Sub-Dimensions

Energy Poverty

Indicators

Presence of considerations on
energy poverty

Presence of measures to counter energy
poverty from a gender perspective

Questions

*Does the plan mention energy poverty with a
gender perspective?

*Are there measures to counter energy
poverty from a gender perspective?

Fig. 2. NRRPs GENA Framework Recognitional Energy Justice dimension.
Source: authors’ elaboration.

behaviours of energy consumers, and emphasizes the gendered aspects
of energy poverty. Its aim is to move beyond the idea of the household as
a monolithic unit and to recognize individual level needs and behav-
iours. Addressing inequalities at this level is critical for a gender-just
energy transition [33].

The sub-dimensions that compose Recognitional Energy Justice are:
1) energy users, whose elements are energy users’ needs, other axes
intersecting with gender, and energy behaviours, 2) energy poverty,
whose indicators are energy poverty recognition and energy poverty
measures.

3.1.1. Energy users

This sub-dimension highlights that energy consumption is not
gender-neutral but it is shaped by social norms influencing behaviour
and needs [43]. Studies show that energy consumption is shaped by
gender roles e.g., women spend more time than men on domestic work
related to energy consumption, while men hold power on the decisions
regarding the energy technologies in the household [44]. These gender
differences affect energy consumption patterns, leading to uneven dis-
tribution of the costs and benefits of the energy transition. At a policy
level, therefore, recognitional energy justice requires that energy users
are recognized as subjects with different needs and behaviours [12].

Energy users’ needs This element aims at detecting whether gender-
disaggregated data on needs related to energy consumption are used to
draft the plans. For an energy policy to be gender equitable, there needs
to be a recognition that women and men have different energy needs in
their daily lives [7].

Other axes intersecting with gender Recent analyses have shown a
general absence of this approach in the plans, aside from generic
statements acknowledging the existence of intersectional issues in spe-
cific national contexts [32]. Building on this general finding about
NRRPs, this element allows us to delve deeper by assessing whether the
intersection between gender and other inequality factors (e.g.,
disability, class, ethnicity, race, age, nationality) is considered in the
plans in regards to energy transition-related measures.

Energy behaviours The energy behaviour element assesses whether
the differences between women and men regarding behaviours related
to energy are recognized in the NRRPs.

3.1.2. Energy poverty

Energy poverty is a multidimensional concept with varying defini-
tions and measurement indicators across contexts. As it has been noted,
since there is no simple definition of poverty, conceptualizing energy
poverty is even more difficult [45]. Here, we define it as a household’s
inability to secure a socially and materially required level of energy
services [46,47]. While largely explored in the Global South, where
barriers to energy access are linked to poor infrastructure and low in-
comes, energy poverty remains underexplored in the Global North, with
limited data on its gender dimensions [37].

Available data indicates that energy poverty exists across all the EU
countries, with the highest levels in Eastern and Southern Europe [37].
A literature review links energy poverty to social and geographical in-
equalities disproportionally affecting women, elderly people, migrants,
disadvantaged social classes and low-income groups, particularly in
Mediterranean and Eastern Europe [48].

Energy poverty recognition In recent years, the European Union has
implemented several initiatives to address the energy poverty that af-
fects around 50 million people [41]. However, EU legislation on energy
does not explicitly adopt a gender-specific approach [49]. Instead, it
only addresses the risk of energy poverty in general, requiring Member
States to monitor the number of households experiencing energy
poverty and to protect vulnerable customers [49]. The NRRPs fit into
this regulatory and policy framework, which is increasingly focused on
addressing energy poverty, though still lacking a specific focus on
structural gender inequalities.

Energy poverty measures The first steps have been taken in recent
years to address the lack of measures tackling the feminization of energy
poverty. In the resolution on women’s poverty in Europe (5 July 2022),
the EU Parliament highlighted that women’s poverty heightens the risk
of energy poverty and emphasized the need for targeted policy measures
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for single parents. It also stressed the importance of ensuring access to
affordable utilities for low-income households, particularly older
women and single mothers. Additionally, the FEMM committee, in its
2021 opinion on the proposed Energy Efficiency Directive, urged
Member States to implement specific measures to address the femini-
zation of energy poverty [49]. In this analysis, the indicator is used to
assess whether the NRRPs include measures to combat the feminization
of energy poverty.

3.2. Distributive Energy Justice

The second dimension, denominated Distributive Energy Justice, is
pivotal as it focuses on the availability - or on the lack thereof - of
gender-sensitive measures in the NRRPs (Fig. 3). Distributive justice
examines injustices in the energy system related to access to energy
services, labour markets, and multi-level governance [50]. It evaluates
how the resources, incentives, and opportunities linked to energy tran-
sition are distributed among different social groups.

Women can be agents of change in the energy transition by assuming
the role of energy consumers, professionals, and decision-makers [7].
This framework focuses on the first two roles, analysed through two
indicators: energy consumption and production.

3.2.1. Energy consumption

The energy consumption indicator informs the Distributive Energy
Justice dimension by identifying gender-based disparities in the energy
access [12]. This perspective reveals whether NRRPs addressed unequal
access to energy based on gender.

Access to energy services As suggested by Feenstra and Ozerol [12],
our analysis focused on energy consumption at the micro-level of in-
dividuals and households. The “Access to Energy Services” element is
intended to measure whether NRRPs include measures (e.g. subsidies) to
ensure affordable energy services and if these measures consider a
gender perspective.

Energy consumers’ support In addition to energy access, measures to
support consumers such as energy efficiency bonuses, housing

Dimension: Distributive Energy Justice
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renovation/reconstruction loans, grants and incentives promoting con-
sumers’ energy savings are equally important for distributive justice.

The “support energy consumer” elementexamines whether NRRPs
include such measures in support of energy consumers made with
gender perspective.

Energy consumer’s health Gender differences in energy consumption
can even result in health impacts [48,51]. In 2012 women and children
accounted for over 60 % of premature deaths worldwide from household
air pollution (HAP) related to fuel combustion for cooking [52]. For
women in Low and Middle-Income Countries, HAP is the leading cause
of noncommunicable diseases like stroke, chronic obstructive pulmo-
nary disease, lung cancer, and heart disease [52]. In the Global South, as
well as in some parts of the Global North, reliance on biomass fuels
exacerbates these health risks for women [37]. A recent scoping review
on the energy poverty-health nexus highlights its negative effect on
physical and mental health, including risks such as inadequate indoor
temperatures, allergens, mold, damp conditions, and food insecurity
[48]. The review links the health impacts to social and territorial in-
equalities. Higher energy poverty prevalence is found among women
(particularly in Mediterranean and Eastern EU countries), elderly peo-
ple, disadvantaged and low-income individuals and groups, and specific
European regions, such as parts of Greece [48].

Stemming from these considerations, the indicator associated to
“Energy Consumer’s Health” is used to assess whether health issues
related to energy consumption are addressed in the plans and to what
extent they are tackled with a gender-sensitive approach.

3.2.2. Energy production

Distributive Energy Justice includes some aspects closely related to
the production of energy. Globally, jobs in renewables are projected to
rise from 10.3 million in 2017 to nearly 29 million in 2050 [53]. Yet, the
energy sector is among the most gender-imbalanced industries [7,54].
This is because women show less knowledge of the technological in-
novations related to the energy transition and benefit less from
employment opportunities created by this transition.

Energy knowledge Addressing gender gaps in the energy sector also
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Presence of measures to guarantee
affordable prices for energy
services from a gender perspective

Presence of measures in support of
energy consumers made from gender
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consumers made from gender perspective?
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*Does the plan include measures to explicitly
increase the presence of women in the energy
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Fig. 3. NRRPs GENA Framework Distributive Energy Justice dimension.
Source: authors’ elaboration.
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requires tackling their root cause, namely: the underrepresentation of
women in energy-related education thus limiting their access to tech-
nical careers in the energy sector [7]. The CEDEFOP [55] Skill forecast
highlights the growing demand for such competences, underscoring the
need to include women in energy-related education careers.

Our analysis explored to what extent the NRRPs include measures
aimed at increasing and strengthening a gender-equal STEM education.
The “Energy Knowledge” associated indicator is used to identify the
presence of measures aimed at reducing the gender gap in science,
technology, engineering and mathematics education.

Energy employment The “Energy Employment” element, assesses the
presence of measures addressing the gender gap in the energy labour
market.

3.3. Procedural Energy Justice

The final dimension of the framework, named Procedural Energy
Justice, examines the decision-making process behind the plans (Fig. 4).
Following Jenkins et al. [50], procedural justice is understood as a fair
policy process in which all groups and stakeholders can equally partic-
ipate in decision making. The three mechanisms of inclusion identified
to achieve procedural justice are local knowledge mobilization, greater
information disclosure, and better institutional representation [50].

Since the specific role of gender equity groups in designing energy-
related measures could not be inferred, we analysed their participa-
tion in the overall plan’s formulation, as detailed in RRPs Consultation
Process section, assuming that their participation also concerned energy
transition related measures.

3.3.1. Energy participation

The Procedural Energy Justice sub-dimension poses methodological
challenges. As highlighted by Clancy et al. [40], there is a lack of de-
mographic data on the respondents involved in the consultation process.
To address this limitation, rather than evaluating the gender of those
who contributed to policy formulation, we analysed the extent to which
interest groups dedicated to gender equity and women’s rights were
included in the consultation process.

Inclusive representation of actors For women to actively contribute
to energy transition efforts, their participation in policy decision-making
is essential. This element examines the presence of information

Dimension: Procedural energy justice
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regarding the participation of institutions/groups on gender equity in
the plan construction process.

4. Results

In this section, the results are presented against the structure of the
NRRPs GENA Framework. For each dimension of the framework, the
results are presented both descriptively and quantitatively (see Figs. 5, 6
and 7). In the final subsection (5.4), the aggregated results are presented
in the NRRP’s Gender-Energy Nexus Assessment Index, which allows for
a visualization of the overall performance of each country’s plans.

The NRRPs’ energy transition components are framed in the Euro-
pean macro-objectives such as the net zero target by 2050. Therefore, all
the plans include measures to advance the energy transition in line with
the European mandate for climate neutrality and a low-carbon economy.
Within this EU-level policy framework, countries have incorporated in
their energy transition components the principles of socio-economic
justice to varying degrees.

4.1. Recognitional energy justice

In the dimension of recognitional energy justice, the country that
achieved the highest score is Spain (80), followed by Austria, Belgium
and Croatia (60), meaning they received a positive evaluation for 3 out
of 5 indicators. Other countries, such as the Czech Republic, Portugal,
Slovakia, and Slovenia, obtained intermediate results (40). It should be
noted that 18 countries completely fail in addressing the dimensions of
recognitional energy justice in their NRRPs, scoring zero as they do not
meet any of the characteristics outlined in the framework (Fig. 5).

Analysing each indicator of this dimension, it is possible to notice
that one of the main issues lies in the lack of gender-disaggregated data
on energy consumers’ differential needs. As stated, this data is crucial
because “understanding, recognizing, and targeting the needs of energy
users is at the core of recognitional justice” [56]. Yet only two out of 27
EU countries (Belgium and Spain) include such data in their NRRPs. The
Spanish plan mentions higher energy expenditure among single
mothers, elderly women, and those caring for people with disabilities,
though it omits to cite data sources. The Spanish plan recognizes that
these groups face greater energy poverty risks, with energy costs
exceeding the national average (Spanish RRP, p. 310). Similarly, the

c Element
=
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=
Q
= Energy
o participation
1
2
=
(72)

Indicator Question

Is there information about
the participation of
institutions/groups on
gender equity in the plan
construction process?

Presence of information
about the participation
of institutions/groups on
gender equity in the plan
construction process

Fig. 4. NRRPs GENA Framework Procedural Energy Justice dimension.
Source: authors’ elaboration.
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Fig. 5. NRRPs GENA Framework Recognitional energy justice dimension results.
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Belgian plan acknowledges that single-parent households and people
aged over 65 are disproportionately affected by energy poverty, with
women making up the 75 % and 56 % of these groups, respectively
(Belgian RRP, p. 24, French version).

Women as a social group are included in energy-related measures
within most plans. However, gender is treated as a homogeneous and
standalone factor, without being linked to other elements that amplify
the disadvantages and inequalities faced by specific groups of women.
Therefore, our results show an even weaker performance of the plans
when it comes to an intersectional perspective. Only the Spanish RRP
uses an intersectional lens and considers multiple axes of inequality such
as single parenthood, disability, economic status, ethnicity, migrant
status, age, youth, nationality, and regional divides. The Spanish Plan
emphasizes the need for an intersectional approach in every pillar of the
Plan. It claims to mainstream gender and to include other vulnerable
groups, such as women with disabilities, long-term unemployed, single
mothers, older women in single-person households, immigrants
(including seasonal workers, refugees) and those belonging to minor-
ities, within all the measures that include aid or bonuses intended to the
most vulnerable groups. This also includes measures related to energy
transition (Spanish RRP, pp. 108-109).

Energy-related behaviours are mentioned in 8 of 27 countries but
only half of them incorporate a gender lens (Austria, Croatia,
Netherlands and Spain). Some of them focus on mobility, as in Austria
where women are reported to use public transport more than men.
Austria’s Mobility Master Plan 2030, anchored in the RRP, aims to
enhance walking, cycling, public transport, and shared mobility through
innovations and improvements in the mobility system, such as: the 123
climate ticket, investments in zero-emission buses, the construction of
new railways and the electrification of regional trains. This creates
mobility options for women who travel an above-average number of
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journeys without a car and people with low incomes in urban areas
(Austrian RRP, p. 46).

Croatia’s RRP acknowledges differentiated needs that could be better
satisfied thanks to energy efficiency. It highlights that women, who
spend more time at home using energy for cooking, heating, and lighting
due to gendered division of household responsibilities, could benefit
from investments in energy-efficient heating, improving their quality of
life (Croatian RRP, p. 451). Additionally, the plan notes that energy
efficiency in the service sector, where women predominate, can lead to
higher incomes for this group (Croatian RRP, p. 451).

Lastly, 19 out of 27 of the plans mention energy poverty, of these,
however, only 8 highlight the connections between energy poverty and
gender inequality (Austria, Belgium, Croatia, Czech Republic, Portugal,
Slovakia, Slovenia and Spain).

4.2. Distributive energy justice

Distributive justice within our framework examines how resources,
incentives, and opportunities from the energy transition are distributed
between men and women, focusing on energy production and con-
sumption. Even in this dimension, only a few countries achieve a high
score, with the highest being 60 out of 100. These countries are Croatia,
the Czech Republic, Italy, Slovenia, and Spain. The largest group,
however, consists of countries that do not include any elements of
distributive energy justice in their plans (13 out of 27). These countries
are Bulgaria, the Czech Republic, Finland, France, Germany, Greece,
Hungary, Ireland, Lithuania, Luxembourg, the Netherlands, Poland, and
Romania (Fig. 6).

Concerning energy consumption, we explored energy access and
support to energy consumers as well as health impacts related to energy
consumption. Firstly, we consider whether NRRPs incorporate measures
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to guarantee energy access through affordable prices for energy services,
such as subsidies to reduce energy costs. In this respect, 15 out of 27
NRRPs do mention such similar kinds of measures. However, these
measures are predominantly directed to firms or generally to families
and households and none of them incorporate a gender perspective.

Secondly, we assessed financial support for energy consumers, such
as energy efficiency bonuses, housing renovation/reconstruction loans,
grants, and incentives. We found that 21 out of 27 NRRPs contain such
measures. In general terms, NRRPs support energy consumers by pro-
moting energy efficiency through incentives for private building reno-
vation. Given women’s overrepresentation in energy-poor households,
particularly single-parent ones, as well as the gender segregation in
family and household activities, these measures carry significant gender
implications. Despite this, only 6 plans (Austria, Belgium, Croatia, Italy,
Slovenia, and Spain) acknowledge the role of gender and other com-
pounding factors in energy consumer measures.

Thirdly, we investigate whether the NRRPs addressed the energy-
health nexus. Only 4 of 27 NRRPs (Cyprus, Denmark, Lithuania, and
Slovakia) mention this relationship, but none include a gender
perspective in the foreseen measures.

Regarding energy production, we analysed NRRPs’s commitment to
promoting and improving equal access to knowledge on technological
innovations to guarantee equal employment opportunities for women in
the energy sector.

In this respect, we first examined whether NRRPs included measures
to increase participation in STEM disciplines. 18 of the 27 plans mention
such measures, with 13 incorporating a gender perspective: Austria,
Belgium, Croatia, Cyprus, Denmark, Estonia, Italy, Latvia, Portugal,
Slovakia, Slovenia, Spain, and Sweden.

The measures predominantly aim to counter gender stereotypes by
increasing women’s participation in fields linked to the energy
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transition.

For instance, the Belgian Plan reports that public investments could
increase labour demand in male-dominated sectors (construction, en-
ergy, STEM/ICT, green jobs, circular economy, etc.) with the result that
women remain excluded from new employment opportunities. Thus, the
plan emphasizes the integration of the gender dimension in education
and training measures, in order to counter stereotypes and encourage
girls’ and women’s participation in the energy-related economic sectors
of the future. Gender considerations will also be included in monitoring
the plan to ensure alignment with gender equality goals (Belgian RRP, p.
28).

Similarly, the Austrian plan claims that the RTI Strategy 2030, and
the measures based on it, aim to advance research, technology, and
innovation while increasing the proportion of women graduating in
technical subjects by 5 percentage points (Austrian RRP, p. 49).

The Portuguese Plan mentions the need for removing barriers to the
integrated use of technological and digital equipment and addressing
the lack of specialized tools for developing digital skills. It also mentions
the importance of promoting STEM careers, equal participation of girls
and boys, and creating conditions for integrated use of different tech-
nological equipment in teaching-learning - face-to-face, mixed, and
distance learning - and for encouraging male and female students in
digital skills training’s projects (Portuguese RRP, p. 200).

Secondly, we assessed whether NRRPs envisaged measures to boost
women’s participation in energy transition job markets. 9 of the 27 plans
mention such measures (Austria, Croatia, Cyprus, Denmark, Estonia,
Italy, Slovenia, Spain, and Sweden).

In general, these measures aim to foster women’s entrepreneurship
in the energy transition, while increasing the share of women in the
green energy labor market to narrow the gender gap affecting the sector.

For instance, the Cypriot RRP includes financial schemes promoting
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women entrepreneurship, education, and training programs in ITC.
These measures aim to enhance productivity, effectiveness, and effi-
ciency (e.g., by accelerating the digital transformation, improving the
recruitment and promotion procedures, and reforming the performance
appraisal system). They also focus on increasing women’s workforce
participation and representation in decision-making positions thus
reducing occupational gender segregation and improving working
conditions (Cypriot RRP, p. 37).

4.3. Procedural energy justice

Procedural justice refers to the fair distribution of the benefits and
costs related to a policy implementation. In the energy transition, it
encompasses how decisions on energy issues are made and whether the
procedures used by decision-makers are considered just [50].

As described in the methodological section, this analysis of proce-
dural justice assessed whether the NRRPs were drafted with stakeholder
consultation, and whether the consultation process included institutions
or groups focused on gender equity.

Overall, 22 out of 27 NRRPs mentioned a stakeholder consultation
process. Bulgaria, Hungary, Latvia, Luxembourg, and Malta do not
mention any stakeholder consultation. However, only 7 NRRPs (Cyprus,
Czech Republic, Estonia, Ireland, Lithuania, Netherlands, and Portugal)
explicitly include gender-focused stakeholders (Fig. 7).

For instance, Cyprus involved the National Mechanism for Women’s
Rights in designing gender equality measures (Cypriot RRP, p. 35) and
the Czech Plan was discussed at the round table of the Government
Council for Sustainable Development. The plan was then also submitted
to the Government Council for Gender Equality (Czech RRP, p. 8).
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4.4. NRRPs’ Gender-Energy Nexus Assessment Index

In order to evaluate the degree of incorporation of the gender-related
dimensions in the energy transition measures of the EU countries’
NRRPs, we created the NRRP’s Gender-Energy Nexus Assessment Index
based on the NRRPs GENA Framework. Table 2 summarizes the number
of NRRPs addressing the gender-related questions from our theoretical
framework, while Fig. 8 displays on a map the index’s scores across
countries.

The table reveals that, at the EU level, many NRRPs addressed gender
issues in relation to the energy transition, although some key aspects
were largely overlooked. While none of the NRRPs included explicit
measures to guarantee affordable energy prices or to address energy-
related health concerns from a gender perspective, this absence should
be interpreted with caution.

While in some RRPs preparatory documents from EU institutions it
was mentioned that: “countries should implement measures to effec-
tively contribute to addressing energy poverty and, where relevant, give
adequate priority to the needs of those affected by energy poverty as
well as to the reduction of vulnerabilities during the coming winter
seasons” [16 p. 52]; However, NRRPs do not have a direct mandate on
addressing energy prices specifically. Similarly, NRRPs were expected to
implement energy transition measures, and health-system related mea-
sures, but not measures intersecting the two [57]. Therefore, while both
indicators are inherently cross-sectoral, sitting at the intersection of
energy, health, and social policy, without a clear mandate to consider
them cross-sectorally within NRRPs, it is possible that related provisions
were addressed by member states in other policy instruments beyond the
scope of the NRRPs.

However, given the strategic importance of the NRRPs in guiding
post-pandemic recovery and green transition funding in the EU, their
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Table 2

Number of NRRPs assessing the different indicators of the theoretical framework

elaborated.

Sub-
dimension

Dimension

Element
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NRRPs

Recognitional
Energy
Justice

Energy Users

Energy users’
needs
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disaggregated
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user’s needs

Other axes
intersecting
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Presence of
intersectional
perspective

Energy
behaviours

Presence of
considerations
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towards energy
recognized with
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perspective

Energy
Poverty

Energy poverty
recognition

Presence of
considerations
on energy
poverty

Energy poverty
measures
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counter energy
poverty from a
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perspective?

Distributive
Energy
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Energy
Consumption

Access to energy
services

Presence of
measures to
guarantee
affordable prices
for energy
services from a
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perspective

Energy
consumers’
support

Presence of
measures in
support of
energy
consumers from
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perspective

Energy
consumers’
health

Presence of
measures on
health issues
related to energy
use from a
gender
perspective

Energy
Production

Energy
knowledge

Presence of
measures on
gender equality
in STEM
education

13

Energy
employment

Presence of
measures
fostering
women’s
employment in
the energy
labour market

Procedural
Energy
Justice

Energy
Participation

Inclusive
Representation
of Actors

Presence of
information
about the
participation of
institutions/
groups on gender
equity in the plan
construction
process

Source: Authors’ elaboration.
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failure to integrate these gendered concerns may indicate missed op-
portunities for coherent policy alignment. The European Commission
has emphasized the importance of integrating the green transition with
social equity, and ensuring gender-sensitive approaches to affordability
and health aligns with the principles of a just transition [18]. The
findings thus point to an ongoing fragmentation between energy plan-
ning and other social sectors, suggesting the need for more holistic,
gender-aware policy integration in future national energy strategies.

Conversely, increasing women'’s participation in STEM education
and the energy sector workforce emerged as the most frequently
addressed issue, with respectively 13 countries (Austria, Belgium,
Croatia, Cyprus, Denmark, Estonia, Italy, Latvia, Portugal, Slovakia,
Slovenia, Spain, and Sweden) and 9 countries (Austria, Croatia, Cyprus,
Denmark, Estonia, Italy, Slovenia, Spain, and Sweden). This trend aligns
with a growing recognition of the need to strengthen women’s partici-
pation in the energy sector workforce, as well as in the planning and
implementation of interventions as stakeholders [58].

The index scores ranged from O to 73. Analysing the score distribu-
tion on the map, ten Western and Eastern European countries — France,
Germany, Bulgaria, Finland, Greece, Hungary, Luxembourg, Malta,
Poland, and Romania — scored 0 (marked in light yellow). This finding
indicates that, within the initial versions of their respective EU Recovery
and Resilience Plans, these countries did not include gender-related
measures as defined by our framework. This outcome suggests that,
for these specific national recovery efforts, the integration of gender
dimensions into energy transition policies remains largely neglected,
treating energy and gender policies as separate domains. This aligns
with broader observations in the literature highlighting the persistent
‘gender-blindness’ in many national energy policies across Europe,
despite increasing awareness at the EU level [8,13]. While it is
conceivable that some of these countries may have pre-existing gender-
sensitive energy policies not captured within the RRPs, the absence of
such measures in these strategic recovery plans points to a missed op-
portunity for mainstreaming gender considerations into a critical na-
tional investment framework. The RRPs represented a significant
opportunity for Member States to integrate various cross-cutting prior-
ities, including gender equality, into their national reforms and in-
vestments, as explicitly encouraged by EU guidance and the RRF
Regulation itself [16]. However, our data does not assist in the accepting
or rejecting of such a hypothesis.

The highest index score is recorded in Spain (73), followed by Austria
and Croatia (64), and Belgium and Slovenia (55) (in green). In these
countries, the NRPP documents incorporate the nexus between gender
and energy transition. Below these peaks, a second group of countries,
including Portugal (45), Cyprus, the Czech Republic, Estonia, Italy,
Slovakia (36) and other countries (<36) (shown in lighter green),
exhibit an intermediate level of commitment to policy integration.

These results reveal a significant heterogeneity and difficult align-
ment between EU countries in the definition of energy policies that
ensure equity and inclusion. This emphasizes the need to continue ef-
forts at the European level to advance a gender-responsive energy
transition.

5. Discussion

The results of this study show the extent to which national Recovery
and Resilience Plans, adopted as an EU measure to counteract the eco-
nomic crisis caused by COVID-19, have integrated provisions to promote
a just energy transition from a gender perspective. As illustrated in the
maps (Fig. 9), some countries show the integration of gender to a higher
degree (such as Spain and Portugal), while others (such as Bulgaria,
Finland, France, Germany, and Poland) show no integration of this
principle in energy-related measures. Although there are significant
national differences, overall, data indicates that the NRRPs have failed
to fully seize the opportunity provided by substantial allocated funding
to promote a just energy transition from a social and a gender
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perspective.

Overall, most plans adopt a gender perspective in terms of involving
women in a sector where they are generally underrepresented and/or
not sufficiently recognized as users of energy services with specific needs
and behaviours.

Concerning the results on Recognitional Energy Justice, our analysis
reveals that the NRRPs fall short in addressing this dimension of the
gender-energy nexus. In fact, very few countries acknowledge gender-
differentiated needs and behaviours of energy consumers, or the
gendered aspects of energy poverty. These results also highlight the
challenges concerning the collection and use of gender-disaggregated
data. Recognizing energy behaviours and needs from a gender
perspective entails access to gender-disaggregated data and shifting the
focus of data collection from the household level to the individual level
[59].

The lack of this type of data reinforces the invisibility of certain
gender-related energy issues, such as women’s energy poverty [59,60].
Indeed, household-based data collection assumes a uniform income
distribution and symmetrical gender relations among all household
members, disregarding that, in some contexts, women do not have
power over the decisions regarding household expenditure. Addition-
ally, it assumes that gender relations within mixed-sex households are
symmetrical, overlooking the financial disparities and decision-making
dynamics that exist between men and women within households [59].
As a cornerstone for policymaking, gender-disaggregated data should be
also continuously monitored and published [6,61]. Without this data,
energy policy formulation risks not only failing to address gender-
specific needs and energy poverty but also exacerbating gender in-
equalities [5,62,63]. Also, where gender integration has occurred, it did
not fully account for the layered inequalities experienced by some
women, not only due to gender but also due to its intersection with other
factors such as socio-economic status, age, disability. The only exception
is Spain, which explicitly states its commitment to an intersectional
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approach in designing measures and effectively follows through on this
commitment, particularly regarding energy poverty measures [31].

Regarding distributive energy justice, which highlights how re-
sources and opportunities in the energy transition are distributed, the
results show that gender has been more significantly integrated into
provisions related to energy production (e.g., promoting women’s
participation in STEM disciplines and boosting women’s participation in
energy transition job markets). Instead, the provisions related to energy
consumption are those in which gender has been integrated to a lesser
extent (e.g., ensuring and supporting access to energy, addressing health
issues related to consumption). Looking at the broader context of Eu-
ropean gender equality policies, this result is not surprising in that it
emphasizes areas that are already spotlighted while some emerging is-
sues are addressed only marginally or at an early stage within the
reinforcing areas where there is already prior engagement and
commitment. NRRPs builds on existing efforts of strengthening women’s
participation STEM fields where EU Commission is undertaking steps to
foster gender equality in research and innovation at all stages across the
European Research Area and European Education Area [64].

The last dimension, procedural energy justice, examines the fairness
of decision-making processes on energy issues through consultations
with organizations focused on women’s equality and empowerment. We
argue that procedural justice is not achieved solely by ensuring equal
participation of men and women in this phase, but primarily by guar-
anteeing the participation of organized stakeholders whose mission is to
advance issues and advocate for gender equality, regardless of the
gender of their members. From this perspective, our analysis reveals a
lack of consultation with women’s and gender organizations in most
countries. As stated in a recent EIGE report, this significant lack of
procedural justice, combined with the limited involvement of govern-
ment gender equality bodies, exacerbates the absence of a focus on
gender equality in the plans [31].

In summary, these findings show that gender integration in NRRPs
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design has only been partial (i.e., none of the countries achieved the
highest score in the NRRPs GENA Index). Stemming from the partial or
total lack of gender integration in measures related to the energy tran-
sition, we discuss below four hypotheses that could explain this
phenomenon.

(1) Lack of knowledge about gender mainstreaming. Those in
charge of formulating specific policies, in this case the NRRPs, may not
have the necessary knowledge to incorporate gender into the design of
the measures. As shown in a study in some non-EU countries, the lack of
attention to gender in policies can be attributed to the lack of knowledge
on the relevance of the gender dimension and to uncertainties on how to
integrate gender into energy projects and policies [65]. This also
occurred in the case of the NRRPs, which were formulated mainly
through the ministries of finance. As a result, the development of the
plans primarily followed economic priorities. The weak focus on gender
equality may be due, among other reasons, to limited gender expertise
within the ministries of finance [31].

(2) Gender segregation. NRRPs may perpetuate gender segrega-
tion, treating sectors like care as gender-sensitive and infrastructure as
gender-neutral. Although the plans state that gender should be
addressed as a cross-cutting issue, as observed by Lopez Belloso et al.
[32], it is often treated as a sectoral issue with the result that it remains
neglected in the male-dominated domains such economy, energy effi-
ciency and environment. Sectors traditionally linked to social vulnera-
bility, such as social care, employment, disability, and health, are
instead those in which gender is most addressed. This may be a legacy of
the way energy policies have been conceived, where energy has long
been considered a sector of technical expertise, divorced from social
policies. In the last decade, increased emphasis has been placed on a
socio-energy system lens that allows for expanding objectives of energy
policies considering also their social goals [66]. This approach seems to
be weakly adopted in the analysed NRRPs, which has likely contributed
to the lack of gender considerations in their design.

(3) Lack of effective advocacy on the need to engender energy
policies. In the process of gender mainstreaming in the Recovery and
Resilience Facility, advocacy by civil society organizations has been
crucial. Indeed, the first version of the provisions for implementing the
Recovery and Resilience Facility was equality-blind, and only later, after
pressure from organizations and the European Parliament, was a gender
dimension integrated [28]. Future studies could assess the role of
different stakeholders in positioning specific issues within the NRRPs
formulation and the legislative process.

(4) Lack of a specific budget for gender equality. To ensure that
government actions align with their commitments to gender integration
in energy policies, it is essential that gender-related measures have a
dedicated budget [27,30,57]. However, there is no reference to gender
budgeting in either the European Recovery Instrument or the Recovery
and Resilience Facility [27,32]. These key elements for the imple-
mentation of the EU Recovery Plan have been assessed as gender-risky
and with high potential of having gender-negative impacts on employ-
ment and the socio-economic situation [27].

The integration of gender equity would therefore be left to the
discretion of member states to decide whether, and in which areas, to
implement specific measures. However, even though it has been inte-
grated, as emphasized by the European Court of Auditors, it is difficult to
monitor the results and the effectiveness of the commitment of different
countries towards gender equity, as there are no common indicators
[67]. This discussion paves the way for future research questions aimed
at assessing to what extent resources have been allocated to increase
gender equity in projects funded by the NRRPs, even in the absence of a
dedicated budget and a set of common indicators.

This study presents several limitations related to the sources of the
data analysed, the applicability of the GENA framework to other policy
documents, and finally, the generalizability of results for gender-just
energy policies. Firstly, regarding data sources, the analysis is limited
to the original versions of the NRRP texts. Therefore, it is not possible to
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draw conclusions from the analysed data about the actual imple-
mentation of the projects funded by the plans. This limitation is due to
the limited availability and accessibility of data on funded projects,
which would have prevented us from conducting comparative analysis
across countries. To avoid partial and incomplete analysis, we opted to
focus exclusively on the programmatic intentions expressed by each
country. Future studies could analyze the approved versions of the plans
and evaluate the funded projects through additional data sources, such
as surveys and interviews. Regarding the second limitation, since this is
an analytical proposal specifically designed for a particular type of
policy document aimed at post-pandemic recovery, the applicability of
the GENA framework to other contexts, such as non-EU countries, is
possible only for documents of a similar nature. Finally, it is important to
emphasize that extending the generalizability of the results to gender
integration in energy policies across all countries goes beyond the scope
of this study. Therefore, the findings should be read and interpreted
within the specific context of the NRRPs.

6. Conclusions

This policy analysis shows that NRRPs incorporate gender perspec-
tives in the energy transition only partially. Guided by the hypothesis
that gender equality will not occur spontaneously, we find that the
transition’s benefits and burdens may exacerbate existing inequalities.
Women’s empowerment in the energy sector requires policy instruments
explicitly designed for or, at least embedding, gender equality principles
and objectives.

The results indicate possible future research paths both in the
implementation of energy policies and in the evaluation of projects
funded by the NRRPs.

Future research is needed to assess the degree of gender sensitivity,
knowledge, and awareness of policymakers tasked with designing and
implementing green transition policies in Europe, as well as how to
strengthen the missing skills in this field. It is crucial to reinforce and
support the ongoing trend of research on the energy transition as a socio-
technical system. This can primarily be achieved through the adoption
of systemic analytical frameworks. Additionally, it can be achieved
through the production of gender-disaggregated data in less-studied
areas, with the aim of strengthening the evidence base for policy-
making. Further studies are needed to assess how advocacy for gender
equality in energy policy is shaped, along with its weaknesses, chal-
lenges, and strengths. These studies should examine the differentiated
roles of advocacy activities at both the national and supranational levels.

Finally, it is essential to investigate the extent to which the allocation
of a transversal gender budget weakens the application of gender
equality principles across different policy areas and to provide recom-
mendations on how to address this limitation. These research directions
can generate new evidence and policy recommendations, without which
gender mainstreaming in energy policies risks becoming an empty label,
insufficient to address gender power imbalances.
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