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Abstract

Energy poverty is a growing challenge in Europe. As summer heatwaves intensify, the need for
space cooling becomes increasingly crucial.. In 2023, data from the harmonised EU-SILC survey
revealed that 26% of households were unable to keep their homes at a comfortably cool
temperature during the summer of 2022, with this rate climbing to nearly 35% among the lowest-
income group. Southern and eastern Member States, as well as urban residents and vulnerable
populations, are the most affected. Inadequate cooling can lead to serious health issues and
increased mortality rates. This report utilises harmonised survey indicators to map summer energy
poverty across the EU, highlighting the growing spatial and social disparities in cooling adequacy
and identifying the groups most at risk. Furthermore, it quantifies current residential cooling needs
and unmet demand through an income-constrained model.
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Executive summary

Policy context

This report supports the EU’s Fit-for-55 package, the Renewable Energy and Energy Efficiency
Directives, and the forthcoming EU Heating and Cooling Strategy, by quantifying the growing
challenge of rising cooling demand and the resulting summer energy poverty [*]. The findings
provide evidence to inform ongoing and future policy measures at both EU and Member State
levels. They are also relevant to the implementation of the Social Climate Fund, climate adaptation
strategies, and energy poverty initiatives, as well as to broader social and health policy dialogues.

Key conclusions

A recent EU survey has revealed a pressing issue: in 2023, 26% of households in the EU resided in
dwellings which are not comfortably cool. This figure rises to nearly 35% among the lowest income
group. The inability to maintain adequate indoor cooling is not just an energy or comfort issue, but
also important for public health and economic productivity. The overlap between summer and
winter energy poverty is significant; over half of those unable to keep warm in winter also reported
summer cooling difficulties, reflecting structural vulnerabilities.

The International Energy Agency (IEA) identifies space cooling as the fastest-growing energy use in
buildings [2]. However, it is important to note that the net energy consumption of buildings is
expected to decrease until 2050, thanks to improvements in building envelope quality, which will
more than offset the rising cooling energy demand. Moreover, the additional electricity demand
from space cooling can be mitigated by prioritising energy efficiency, adopting nature-based and
passive cooling solutions, deploying sustainable active cooling technologies, and promoting
behavioural change.

Policy options include integrating cooling into energy poverty strategies to ensure equitable access
to cooling for all. Prioritising vulnerable groups and promoting sustainable, efficient cooling
solutions are also key actions. The report underscores the need for harmonised data, targeted
financial support, and a balanced approach that combines passive and active cooling measures. If
action is not taken, issues around health, productivity, and equality will get worse. On the other
hand, addressing these unmet needs can help create a fair and climate-resilient future.

! Space cooling demand, also referred to in this report as cooling demand, is the cooling thermal energy needed to
provide households with thermal comfort. The electricity consumed to meet that cooling demand is referred to as
energy use or energy consumption.

2 See: https://www.iea.org/reports/the-future-of-cooling
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Main findings

Around one in four EU households (in the countries surveyed) reported difficulty in keeping their
home cool in 2023, most critically in southern, eastern, and low-income populations, and in
apartments. Our estimates suggest that in 2024, 21% of potential residential cooling energy
demand remained unmet, equivalent to 10 TWh of additional electricity if met by conventional air-
conditioning®. This equates to roughly 0.4% of the EU’s total electricity consumption in 2024. Rising
temperatures, urbanisation, income disparities, and evolving comfort expectations are key factors in
shaping future cooling demand. The data reveal a strong seasonal overlap in energy poverty: 57.5%
of EU households unable to keep adequately warm in winter also report difficulty maintaining a cool
indoor temperature in summer. Our analysis of cooling degree days (CDD) between 1979 and 2024
reveals a significant upward trend over time, highlighting growing demand for cooling in buildings
over recent decades.

Related and future Joint Research Centre work

This report builds on previous JRC and Commission work on energy poverty, cooling demand, and
climate adaptation (see Pardo et al., 2012; Jakubcionis and Carlsson, 2017; Koukoufikis et al., 2024;
Ozdemir and Koukoufikis, 2024; European Commission, 2025). Future work may focus on
developing more accurate indicators, deepening analysis of summer energy poverty, exploring
various solutions to reduce cooling demand and support the integration of cooling needs into EU
policy frameworks.

Quick guide

This report quantifies the challenge of summer energy poverty and the rising demand for cooling in
the EU. Chapter 1 introduces the issue, and Chapter 2 outlines the main drivers behind increasing
cooling needs. Chapter 3 analyses the prevalence and disparities of summer energy poverty using
recent EU-SILC survey data, focusing on income, dwelling type, and regional differences. Chapter 4
reviews methods for estimating residential cooling demand, quantifies unmet needs, and discusses
data uncertainties. Chapter 5 synthesises the findings, showing that meeting unmet cooling needs
would require only a modest increase in electricity use, while Chapter 6 concludes with key
recommendations for integrating cooling into energy poverty frameworks.

3 In this report, conventional AC technologies are understood as split air/air air conditioners with an overall efficiency
of 3.



1. Introduction

Energy poverty has long been a pressing issue within the European Union (EU), capturing significant
attention from policymakers, researchers, and advocacy groups alike. Traditionally, the discourse
around energy poverty has centred on access to energy, affordability, and the challenges associated
with heating homes, especially in the colder regions of Europe. This focus is understandable, given
the immediate physical and economic impacts of inadequate heating during harsh winters.

However, a critical component of energy poverty is the lack of access to adequate and affordable
cooling during the summer. This has remained underexplored, yet is growing in significance. Often,
cooling is perceived as a luxury rather than a necessity, primarily confined to the southern countries
where warmer climates prevail. This perception is rapidly shifting as the realities of climate change
and urbanisation take hold. Rising global temperatures are leading to more frequent and intense
heatwaves, not only in traditionally warm regions but also increasingly affecting northern and
central parts of Europe. Alongside this, urbanisation creates densely populated areas where the
urban heat island effect magnifies the need for cooling solutions (Marando et al., 2022).

There is growing recognition of cooling as a basic service, essential for maintaining health and
wellbeing. As heatwaves become more frequent, they pose significant risks, particularly to
vulnerable groups such as the elderly, young children, and those with pre-existing health conditions.
Evidence shows that the heatwaves that hit Europe in summer 2022 led to increased mortality
rates, for instance (Ballester et al., 2023) estimated that 60 000 people died in Europe during the
summer of 2022, while (Wu et al., 2025) estimated the heat-related excess deaths at 46 400 for
the same year. Notably, 89% of these deaths occurred among people aged 65 years or older, and
most occurred in southern Europe (Wu et al.,, 2025). Moreover, economic productivity can be
severely affected by heatwaves (Kimmich et al., 2025).

The quality and thermal performance of the EU’s existing housing stock are also a critical factor
influencing cooling needs. Many dwellings, particularly older and poorly insulated buildings, are
prone to overheating and retaining heat in the summer, thereby amplifying the risks and making
effective cooling both necessary and challenging. Similarly, some cooling appliances may not only
struggle to provide adequate comfort during heatwaves but also consume more power, thus driving
up costs for the end-user.

Despite these challenges, cooling has received limited attention in past energy policies. Most EU
Member States continue to overlook the issue of cooling poverty, with national policies and
strategies still primarily focused on winter energy needs. Notably, cooling remains absent or only
marginally addressed in the majority of National Energy and Climate Plans, although some southern
European countries have begun to incorporate summer energy poverty into their policies. However,
there have been positive developments in recent years. The EU 2016 Strategy on Heating and
Cooling (SWD(2016) 24 final) recognised the rapidly growing demand for cooling across Europe,
driven by rising temperatures, urbanisation, and increased comfort expectations. The strategy
prioritised energy-efficient and sustainable cooling solutions while also emphasising improved
building design and insulation to reduce overall demand.



These policy directions are set to be further updated with the expected release of a new EU Heating
and Cooling Strategy in early 2026. Recent revisions of directives have also paid more attention to
cooling, such as the Renewable Energy Directive (RED), which promotes efficient heat pumps and
district cooling networks. The Energy Efficiency Directive (EED) requires Member States to analyse
their potential for efficient cooling, including district cooling. The Energy Performance of Buildings
Directive (EPBD) integrates cooling into renovation strategies (the National Building Renovation
Plans are due in December 2025); for example, the Net Zero Emission Buildings Directive notes the
use of smart heating, ventilation and air conditioning (HVAC) systems and energy-efficient cooling
to reduce consumption.

While progress is being made, a more comprehensive approach is necessary to address unmet
cooling demand. This involves not only technological innovation and nature-based solutions but also
policy coherence that recognises the dual challenge of winter and summer energy poverty. By
integrating cooling into the broader narrative of energy poverty, the EU can ensure a more equitable
and sustainable energy future for all its citizens. As part of this, the European Commission (2025)
recently published a comprehensive report on summer energy poverty, which outlines the scale,
drivers, and policy challenges of this growing issue across the EU. As that report provides an in-
depth analysis, we will not repeat its detailed findings here. Instead, our focus will be on presenting
robust data and evidence to further inform policy responses and support targeted action on cooling
poverty and demand in Europe [‘]. Thus, the main objectives of the report are to quantify
current cooling demand and identify the populations and regions most at risk of summer
energy poverty.

4 The terms “summer energy poverty” and “cooling poverty” are used interchangeably throughout the report. They refer
to the inability of households to maintain adequate thermal comfort during hot periods due to a lack of access to
efficient or affordable cooling solutions. While the primary EU indicator focuses on building characteristics and
technical barriers, our analysis demonstrates that these challenges are closely intertwined with broader socioeconomic
inequalities.



2. Rising cooling needs and its potential impacts

Cooling demand in the EU has increased in recent years due to a combination of factors generally
attributed to rising temperatures, urbanisation, and improved living standards. In this chapter, we
briefly discuss the factors behind the increased cooling demand, as well as the implications for
energy systems, public health, and social equity.

As cooling needs increase, active cooling technologies such as air conditioning (AC) become more
widespread. Their adoption is progressing unevenly across regions and income groups, resulting in
growing disparities in access to adequate cooling.

The increasing cooling demand also raises concerns about grid stability, as concentrated peaks in
electricity demand can strain infrastructure and, in extreme events, trigger power outages (IEA,
2023).

A concern is that rising demand for cooling, if met through conventional AC technologies [*], will
increase overall electricity consumption and associated greenhouse gas emissions, potentially
affecting efforts to meet the EU’s climate and energy targets. Thus, the EU needs to balance the
need for health and comfort with sustainable living via a shift towards energy-efficient, nature-
based where possible, renewable-powered cooling solutions, and the promotion of behavioural
change.

Space cooling in the EU accounts for a small but growing portion of total energy demand, especially
within the residential and tertiary sectors. While heating accounts for nearly half of the EU's total
energy consumption, space cooling currently makes up a relatively minor share, of around 0.63% of
residential energy consumption in 2023 [°]. However, its growth rate exceeds that of other
household end-uses.

Southern European countries, such as Spain, Italy, Cyprus, Malta, and Greece, are experiencing the
highest cooling demand, accounting for more than 30% of residential energy use due to hotter
climates (European Environment Agency, 2023). However, northern and central Europe are also
facing growing cooling needs as heatwaves become more frequent. Without intervention,
projections suggest a 50-70% increase in cooling demand by 2050, driven by climate change,
population growth (IEA, 2022), and higher comfort standards.

The analysis of cooling degree days (CDD) reveals a significant upward trend over time, highlighting
growing demand for cooling in the residential sector [?]. Between 1979 and 2023, the EU
average CDD value increased from 37 to 121, underscoring the escalating need for cooling in
recent decades (Figure 1). After smoothening out fluctuations, the long-term trend shows an
average increase of 75 CDDs during 1979-2023. Notably, since 2001, only a few years (2002,
2004, 2005, and 2014) have recorded CDD values below this average, with 2022 reaching 140. By
contrast, heating degree day (HDD) values in the EU decreased by 19% between 1979 and 2022,
following a downward trend.

5 See Eurostat nrg_d hhg

6 Cooling degree days (CDD) are a climate indicator that quantifies the demand for cooling by measuring how much
(and for how long) outside air temperatures exceed a specific base temperature, typically used to estimate energy
needs for AC. CDD estimates for the EU are based on observations from about 3 000 weather stations across
Europe.
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Figure 1. Cooling degree days in the EU, rising average 1979-2023
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Figure 2. Average cooling degree days in EU countries for the period 1979-2023
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As expected, at the country level (Figure 2), we observe vast differences between northern and
southern countries, ranging from near-zero CDDs in Ireland, Sweden, and Denmark to over 500 in
Malta and Cyprus. However, a map with subnational data (Figure 3) reveals significant regional
variations in CDD, including within countries. These differences are driven by factors such as
geographic location, altitude, urbanisation levels, and local climate conditions. Southern regions
typically experience higher CDD values due to warmer temperatures, while northern or mountainous
areas may face significantly lower cooling needs. This highlights the importance of local and
regional strategies in addressing cooling needs and mitigating summer energy poverty and
vulnerability effectively.

Figure 3. Cooling degree days by NUTS 3 regions, 2023

Canarlas (ES) Guadeloupe (FR) Martinique (FR)

/a
{ L 0 20
0 100 0 20
R (FR)
Number Guyane (FR)
Malta (=]
Il >53133 ) 02
B 386.89 - <531.33 ( - - Y O —
I 275.18 - < 386.89 / » & .
173.58 - < 275.18 d 0 10 o 050 010
87.34-<173.58 b ‘ Aores (PT)  Madeira (PT) Liechtenstein  Svalbard (NO
34.04 - < 87.34 J ] 4
<34.04 o — =) =)0 =]

N 05 020 010 0100
Data not available

s 'm

Source: Eurostat (dataset code nrg_chddr2_a) Administrative boundaries: © EuroGeographics © UN-FAO © Turkstat
Cartography: Eurostat - IMAGE, 03/2025

Source: Author’s elaboration on Eurostat data (EUROSTAT, 2025 [nrg_chdd_a])

Will total energy demand rise due to cooling needs? Balancing projections and realities

The interplay between climatic factors and energy demand for heating and cooling is a critical
consideration in energy policy, particularly in the context of climate change. HDDs and CDDs are
projected to shift asymmetrically across Europe. Studies indicate that while HDDs (giving rise to
heating demand) will decline due to warming winters, CDDs (resulting in cooling demand) will rise
sharply, especially in southern and urbanised regions (Spinoni et al., 2018; Climate-KIC, 2025). The
reduction in heating demand due to milder winters is expected to be larger than the increase in

10



cooling demand (Kranzl et al., 2019). The decrease in HDDs outweighs the rise in CDDs across much
of Europe, leading to a net reduction in energy degree days (EDDs), a composite metric that
combines heating and cooling needs. For example, the Joint Research Centre’s PESETA Ill project
finds that, under a high-emissions scenario (RCP8.5), residential cooling demand will triple by the
end of the century, but the overall final energy needs for heating and cooling in the residential
sector will decrease by about 22% compared to a scenario without climate change, and by 37%
compared to 2010 levels (Kitous and Després, 2018). This is because heating currently constitutes a
much larger share of total energy use than cooling, even in southern Europe. The expected decline
in heating, combined with differences in equipment efficiencies and the increasing adoption of heat
pumps in the residential sector, outweigh the growth in cooling.

However, these aggregate trends mask important regional and seasonal disparities, and factoring in
population projections, may alter this balance (Spinoni et al., 2018). Southern and central European
countries are expected to experience the largest increases in cooling demand, with cooling
consumption of the residential sector expected to increase by up to 61% in some areas by 2100
(Santamouris, 2016). This will increase electricity consumption’, especially during summer periods.
Nevertheless, local mitigation measures, such as matching solar PV generation with cooling loads,
improving building insulation, and deploying efficient cooling technologies, can help reduce the
impact on primary energy demand and infrastructure (European Commission, 2022).

Trends and drivers of increasing cooling demand

Beyond the climatic conditions discussed above, urbanisation and population growth are other key
drivers of rising cooling demand, as approximately 75% of Europeans now reside in cities where the
built environment intensifies heat stress (Eurostat, 2023). Urban heat islands, a phenomenon
caused by the extensive use of heat-absorbing materials such as asphalt and concrete, combined
with limited vegetation, can raise local temperatures by several degrees compared to surrounding
rural areas. Studies have documented an increase of temperatures of up to 10 °C in major cities
(Santamouris et al.,, 2021). This urban amplification leads to higher nighttime and peak daytime
temperatures, directly increasing the need for active cooling and placing additional strain on
electricity grids during summer peaks (Jakubcionis and Carlsson, 2017).

Moreover, rising living standards and evolving behavioural patterns are important drivers of cooling
demand in the EU, alongside climatic and urbanisation trends. As household incomes grow and
expectations for indoor comfort rise, more people are willing and able to purchase and use cooling
appliances, even in regions where such technologies were previously uncommon. The diffusion of
AC is closely linked to income levels: higher per capita income not only increases the likelihood of
owning cooling equipment, but also leads to greater use and setting lower thermostat temperatures
for comfort (Kitous and Després, 2018).

7 It is understood that the increase of residential cooling demand is covered with ACs, which are electrically driven.
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Behavioural factors, such as preferences for cooler indoor environments, increased floor space per
person, preferred thermostat settings, the timing and duration of AC use, the adoption or not of
passive cooling habits and the growing trend of remote work can amplify this effect, as larger and
more frequently occupied dwellings require more energy for cooling (Eurostat, 2023; Pardo et al.,
2012). These trends are reinforced by the so-called “rebound effect®,” where improvements in the
efficiency or affordability of cooling technologies can lead to increased overall energy use, as users
opt for longer operating hours or lower set points (EEA, 2010).

Consequently, the interplay of rising incomes, changing lifestyles, and evolving comfort expectations
is expected to accelerate the growth of cooling demand across the EU, making energy prices, and
behavioural and socioeconomic factors as significant as climatic drivers in shaping future energy
consumption patterns.

Health and productivity impacts of heatwaves

Climate change has intensified heatwaves, with the number of extreme heat events in Europe
steadily rising since the 1980s (C3S and WMO, 2025). Heatwaves pose severe health risks, and
several thousand heat-related deaths are reported in Europe each summer (Lancet, 2023). Recent
estimates indicate that tens of thousands of heat-related deaths occur annually in Europe, with
47 690 fatalities recorded in 2023 alone (Gallo et al., 2024). Elderly individuals, manual workers,
those with respiratory or cardiovascular diseases, and low-income populations are particularly
vulnerable to heat waves (European Commission, 2025). Beyond direct mortality, heatwaves
contribute to increased hospital admissions for respiratory and cardiovascular illnesses, increase
mental health issues, and can weaken cognitive functioning, especially in vulnerable groups (Sanz
Fernandez et al.,, 2024). As the climate continues to warm, these health risks are expected to grow,
underscoring the urgent need for targeted adaptation, improved housing standards, and accessible
cooling solutions across the EU.

Beyond health, heat reduces workforce productivity. Elevated indoor and outdoor temperatures have
measurable negative impacts on workforce productivity across sectors. High temperatures impair
cognitive function and reduce physical work capacity, resulting in absenteeism and reduced
efficiency. These effects are particularly pronounced in sectors reliant on manual labour or outdoor
activities, such as construction, agriculture, and manufacturing. At the same time, for office
environments, even moderate increases in temperature can result in a decline in task performance
and concentration. Thus, the economic consequences of productivity losses due to insufficient
cooling are not to be underestimated. Several studies reveal that macroeconomic impacts are
economically significant, affecting both individual businesses and broader economic output, and
costing the EU economy several billion euros annually (Szewczyk W., et al,, 2021; Kimmich C, et al,,
2025). A forthcoming JRC analysis prepared in collaboration with DG EMPL will provide more
spatially granular results on the productivity impacts of heat at work, and further elaborate on the
local economic and social consequences, particularly for non-residential settings and vulnerable
worker groups (Szewczyk & Ciscar, forthcoming).

12



Maladaptation and sustainable cooling

Conventional AC® can provide short-term relief, but it comes at the expense of long-term resilience
and sustainability. Active cooling systems increase electricity demand, contributing to higher
greenhouse gas emissions and exacerbating the urban heat island effect by releasing waste heat
into already overheated city environments (European Commission, 2025; EEA, 2020). This approach
can lead to unnecessary dependence on active cooling where natural cooling measures could be
used, such as natural ventilation, shading, and adaptive behaviours. Finally, it may reduce people’s
ability to acclimatise to heat (UNEP DTU, 2021; Gayoso Heredia et al.,, 2023).

To avoid these pitfalls, policy and practice must prioritise sustainable cooling solutions. This can be
done, for instance, through the EPBD or EED, which combine energy-efficient technologies with
passive and nature-based measures. Information campaigns and targeted advice, such as setting
thermostats above 25 °C, using fans, closing blinds during peak sun, and cooling occupied rooms
only, have been proven effective in reducing both energy use and health risks, particularly among
vulnerable groups such as older people (Gayoso Heredia et al., 2023). Behavioural interventions,
when coupled with structural improvements such as building insulation, shading, and the integration
of green spaces, are among the most cost-effective and equitable ways to reduce cooling demand
and mitigate summer energy poverty (European Commission, 2025; Kranzl et al., 2022).

° See footnote 3 on page 5.
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3. Summer cooling poverty in the EU

While the concept of summer energy poverty — cooling poverty — has been thoroughly examined in
recent European Commission work!®, this chapter focuses primarily on presenting and interpreting
the latest available data to map the current landscape across the EU. Rather than revisiting the
conceptual debate, we aim to provide a clear, evidence-based overview of recent trends, regional
disparities, and key drivers of summer energy poverty, drawing on harmonised survey data and
disaggregated indicators.

Summer energy poverty refers to the inability of households to afford adequate cooling to maintain
thermal comfort during extreme heat. Traditionally associated with winter heating, energy poverty is
now increasingly being associated with cooling needs as rising temperatures and more frequent
heatwaves affect not only southern but also northern and central Europe. Energy poverty is a
complex, multi-dimensional challenge stemming from a combination of factors: unaffordable
energy prices, limited disposable income, high energy costs, and poor energy performance in
buildings (Koukoufikis et al., 2024). Similarly, the scope and intensity of “cooling” poverty vary
across Member States, with vulnerable groups like low-income families, older people, and residents
of poorly insulated homes being disproportionately impacted.

What do the data say? Trends and disparities across the EU

Unfortunately, we lack consistent and reliable information regarding summer energy poverty rates
in the EU. Our primary indicator for assessing trends in summer energy poverty in the EU is derived
from ad-hoc modules of the EU-SILC survey collected in 2007, 2012, and 2023. There, the indicator
coded HCO70, measures “a household's inability to keep their dwelling comfortably cool during
summer due to inadequate cooling systems or poor thermal insulation”. This evaluates structural
and technical barriers rather than financial constraints, providing a clear distinction between energy
inefficiency and affordability issues [*!].

The variable captures whether households struggle with insufficient cooling capacity or heat
retention, making it a key metric for identifying cooling-related energy vulnerability. By focusing on
dwelling conditions rather than economic factors, this indicator provides insights into where policy
interventions are most needed (for example improved insulation or cooling infrastructure). However,
since it does not account for financial barriers, it overlooks households that can technically cool
their homes but must sacrifice other essential needs to afford increased energy costs, thus
potentially underestimating the full extent of summer energy poverty. Additionally, the indicator is
only collected intermittently and voluntarily, limiting the ability to track annual trends or assess the
impact of heatwaves and policy changes on summer energy poverty across all countries.

10 See: https://op.europa.eu/en/publication-detail/-/publication/af533cb3-f7df-11ef-b7db-0laa75ed71al/language-en

1 We acknowledge that the indicator used here (households’ self-reported inability to keep their dwelling comfortably

cool during summer) is a proxy for energy poverty, specifically for the summer period. While there is ongoing debate
in the literature between the concepts of ‘poverty’ and ‘vulnerability’, (see a brief debate on the complexity of the
issue in Della Valle et al., 2024) this remains the most robust and harmonised indicator currently available at EU level
for capturing disparities in summer thermal comfort.
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Overall trends in summer energy poverty

This section examines the evolution of this specific indicator of summer energy poverty (a
household's inability to keep its dwelling comfortably cool during summer*?) from 2007 to 2023,
highlighting key trends and country-level differences. Table 1 presents the proportion of
households across EU Member States that reported being unable to maintain a comfortable indoor
temperature in summer between 2007 and 2023 for the Member States that collected the data.
While the EU-wide average showed a decline from 27.7% in 2007 to 21.1% in 2012, the latest
data from 2023 indicate an increase to 26.0%, suggesting a potential reversal of progress
made over the past decade, perhaps attributed to increasing CDDs.

A closer look at individual Member States reveals significant variations; however, we should exercise
caution when reviewing the data. Since the indicator focuses on building characteristics and cooling
technologies, it serves more as a direct measure of cooling-related energy poverty in southern EU
regions, where heat stress is already a pressing issue. However, in colder climates, it may instead
signal emerging vulnerabilities as rising temperatures and more frequent heatwaves can increase
future cooling demands.

Countries in the south of Europe such as Portugal (34.9% in 2012, 38.2% in 2023) and Spain
(25.9% in 2007, 34.0% in 2023), and in mid-northern parts such as Romania (21.7% in 2012,
36.4% in 2023) and Finland (38.5% in 2023) exhibit a worsening trend, likely due to rising summer
temperatures and increased demand for cooling. In contrast, improvements were observed in
countries such as Cyprus (from 39.4% in 2007 to 15.2% in 2023) and Poland (from 41.2% in 2007
to 15.3% in 2023), indicating the potential impact of policy interventions and investments in energy
efficiency. Eleven Member States did not collect the data on this indicator in 2023.

It is not surprising that southern European countries such as Greece, Spain, Italy, and Portugal
report high rates of summer energy poverty. Structural inefficiencies in housing, high cooling costs,
and frequent heatwaves drive challenges in these regions. In central and eastern Europe, while
some improvements are evident (for example, in Bulgaria and Poland), countries such as Romania
and Slovakia still report high shares of households unable to maintain a comfortable temperature,
particularly among lower-income groups (see next section). Some Member States have experienced
particularly sharp increases over time. In Finland, for example, the share of affected households
rose from 20.9% in 2007 to 38.5% in 2023, reflecting both the increasing importance of cooling in
traditionally cooler climates and the limitations of building stock not designed for hotter summers.
The case of Finland is further elaborated in the following paragraph. A similar upward trend is
observed in Luxembourg, where the proportion increased from 18.1% to 37.4% over the same
period. On the contrary, some countries have achieved improvements: for instance, Bulgaria,
reduced summer energy poverty from an extremely high 50.2% in 2012 to 25.7% in 2023. This
decline is likely due to increased air-conditioning usage, energy efficiency measures, and targeted
policy interventions.

2 This variable collects information on whether the dwelling of the household has a cooling system sufficient to keep
it cool and/or the insulation of the dwelling is efficient against heat. For more information, see Eurostat,
Methodological Guidelines and Description of EU-SILC Target Variables 2024 operation (Version 7). European
Commission Eurostat Directorate F: Social Statistics Unit F-4: Quality of life, Luxembourg, 2024.
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Finland’s high rate of inability to keep dwellings cool should be interpreted with caution. The EU-
SILC indicator mainly reflects structural building characteristics, such as insulation and ventilation,
rather than actual needs, affordability or access to cooling. In Finland, buildings are traditionally
designed to retain heat, making them prone to overheating during heatwaves as summers become
warmer. The lack of active cooling and limited passive ventilation options further contribute to
discomfort. Thus, the high rates may reflect building design unsuited to hotter summers and the
way the indicator is constructed, rather than a sudden rise in financial deprivation or energy poverty.
This underlines the need for improved, context-sensitive indicators and adaptation of building
standards to changing climate conditions.

Table 1. Proportion of households unable to keep dwelling comfortable cool in the summer, 2007-2023 (%)

2007 2012 2023
BE 156 130 137
BG 273 50.2 257
cz 39.0 218
DK 184 122
DE 242 149
EE 223 228
IE 76 38
EL 312 349 312
ES 259 248 340
FR 285 183
HR 253
IT 321 26.0 234
cy 394 293 152
LV 37.6 30.0
LT 324 242
LU 181 10.7 374
HU 286 266 194
MT 147 337 171
NL 198 193
AT 19.0 164 198
PL 41.2 258 153
PT 425 349 38.2
RO 217 364
Sl 20.6 178 124
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SK 378 211 246

Fl 209 261 385
SE 113 84
EU 27.7 21.1 26.0

Note: Empty cells refer to no data or unpublishable findings due to an insufficient number of cases.

Source: Authors’ elaboration on EU-SILC microdata

Income disparities in cooling access

Income disparities are a major determinant of energy poverty. Lower-income households
consistently encounter greater challenges in maintaining comfortable indoor
temperatures both in summer and winter. In 2023, the proportion of affected households in
the lowest income quintile’* reached 34.8%, compared to just 17.9% among the highest-income
households. This gap indicates the disproportionate impact of summer energy poverty on vulnerable
populations.

Several countries exhibit very high inequalities. In Portugal, 49.4% of the lowest-income households
reported difficulties in keeping their homes cool in 2023, compared to 26.0% in the highest quintile.
Similar patterns emerge in Greece (51.3% vs. 15.0%) and Romania (52.4% vs. 20.0%), reflecting
broader structural issues such as inadequate housing stock, low energy efficiency, and high cooling
costs relative to household income. Although the indicator focuses on dwelling characteristics, the
disparities observed across income groups make clear that structural economic inequalities remain
at the heart of the problem, underscoring the need for policy responses that address both the
physical and socioeconomic drivers of cooling deprivation.

13 In this study, income quintiles have been calculated based on the ranking of households according to their equivalised
disposable household income in each Member State. The population has then been grouped into five equal 20% groups
(i.e., quintiles) from the lowest to the highest income. In this respect, the lowest income quintile represents households
ranked in the lowest 20% income group, the second quintile refers to households in the second-lowest 20% income
group in the ranking, and so on.
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Figure 4. Proportion of households unable to keep dwelling comfortable cool in the summer by income
quintiles, 2023 (%)
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Source: Authors’ elaboration on EU-SILC microdata

Variations in cooling access by dwelling type

Different types of housing stock have varying levels of vulnerability to summer energy poverty. The
data covers four main housing typologies: detached houses, semi-detached houses,
apartments/flats with fewer than 10 dwellings, and apartments/flats with 10 or more dwellings.
This helps assess whether interventions should focus on specific housing typologies.

The analysis suggests that households living in apartments, particularly those in larger buildings
(=210 dwellings), consistently report higher rates of discomfort during the summer. In 2023, 29.1%
of households in larger apartment buildings were unable to keep their homes cool, compared to
28.3% in smaller apartment buildings (<10 dwellings). This trend is consistent across most Member
States, reflecting the challenges of cooling multi-unit buildings, which often have limited ventilation
and higher heat retention, that hinder renovation. Since they are mainly located in big cities, they
are also affected by urban heat island effects.

Detached and semi-detached houses generally perform better, with 22.5% and 23.1% of
households, respectively, reporting discomfort in 2023. However, significant variations exist across
countries. For example, in Bulgaria, detached houses (32.1%) are more vulnerable than apartments
(17.8-20.9%), while in Spain, apartments (36.3-38.4%) are significantly more affected than
detached houses (26.2%).

The varying vulnerability of different housing types to summer energy poverty provides insights into
where targeted interventions may be most effective. Nevertheless, it is important to note that this
variation in building typology is less pronounced than the differences observed when analysing the
data by income levels.
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Figure 5. Proportion of households unable to keep their dwelling comfortably cool in the summer by dwelling
type, 2023 (%)
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Source: Authors’ elaboration on EU-SILC microdata

Energy poverty winter vs summer, a year-round problem

The 2023 EU-SILC dataset provides valuable insights into the overlap between summer and winter
energy poverty, highlighting households that face year-round energy vulnerability. We examined the
intersection of summer and winter energy poverty by analysing the proportion of households unable
to keep their homes comfortably cool in the summer, disaggregated by their financial ability to keep
their homes adequately warm during the winter. The data provide critical insights into households
experiencing year-round energy vulnerability. Understanding this overlap is essential for designing
holistic energy poverty interventions that address both cooling and heating needs.

The data reveal a strong correlation between winter and summer energy poverty. Households
across the EU which are unable to keep their homes warm in winter are substantially more likely to
struggle with keeping them cool in summer. In 2023, 57.5% of EU households that reported
an inability to keep their dwellings adequately warm in winter also reported difficulties
maintaining a cool indoor temperature during the summer. In contrast, only 21.5% of
households without winter heating issues reported similar issues in summer (Figure 6).

This pattern is consistent across most Member States and is especially noticeable in southern
Europe. For example, in Greece, 72.0% of households unable to keep warm in winter also struggled
with summer cooling. Spain and Romania also report high rates of dual energy poverty (61.4% and
64.19%, respectively), while Italy follows closely (57.4%). Notably, even in some northern and
western Member States, such as Finland (38.2%) and Luxembourg (36.6%), a significant proportion
of households without winter heating problems still reported summer cooling difficulties. This
suggests that summer energy poverty is not exclusively a southern or Mediterranean issue but is
becoming increasingly relevant across Europe as climate change intensifies heatwaves and raises
average temperatures.
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Figure 6. Households unable to keep their dwelling comfortably cool in the summer as a proportion of those
which were able to keep their home adequately warm in the winter, and those which were not, 2023 (%)
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Source: Authors’ elaboration on EU-SILC microdata

Households experiencing year-round energy poverty are typically affected by a combination of
structural and socioeconomic factors, including poor insulation, inefficient heating and cooling
systems, and low incomes. These factors are more evident in older buildings, many of which were
constructed before modern thermal standards and are thus susceptible to both winter heat loss and
summer overheating.

We observe similar results when testing another well-known indicator of energy poverty, which
tracks the ability of households to pay their utility bills. This links summer energy poverty with
financial distress, showing how households struggling with bills may also lack access to adequate
cooling and further supports arguments for targeted financial assistance measures.

As shown in Figure 7, households struggling with utility bill arrears disproportionately
report cooling poverty issues. In 2023, nearly half of EU households in arrears on utility bills
(47.8%) were unable to keep their homes cool in the summer. This trend is consistent across most
Member States, with particularly high rates in Romania (62.4%), Slovakia (58.6%), and Luxembourg
(57.5%). In contrast, households without arrears reported significantly lower rates of summer
discomfort (24.3% EU average in 2023). However, there are notable exceptions, such as Finland
(37.4%) and Portugal (37.7%), where even households without arrears still face challenges in
accessing adequate summer cooling.

These disparities further underscore the financial barriers to accessing adequate cooling, as the
strong link between financial distress and cooling inadequacy remains. Households with utility bill
arrears are disproportionately affected, likely due to low incomes, high energy costs, and inefficient
cooling.
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Figure 7. Households unable to keep their dwelling comfortably cool in the summer as a proportion of those
which had arrears on their utility bills and those which did not, 2023 (%)
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Source: Authors’ elaboration on EU-SILC microdata

Regional variations of cooling needs

Regional disparities are crucial for understanding geographic patterns of summer energy poverty
within Member States. Regions in southern Europe, particularly in Spain and Greece, consistently
report high levels of households unable to keep dwellings comfortably cool in the summer

(Figure 8). In 2023, the Canary Islands had the highest rate in the EU at 47.2%, followed by the
Aegean Islands at 38.1%, and Extremadura at 37.7%. Regions in eastern Europe, such as those in
Bulgaria and Romania, also report high levels of the indicator. North-central Bulgaria reported a rate
of 29.19%, while south-east Romania had a rate of 38.9%. In northern Europe, although regions
generally report lower rates, some areas, like Finland, have experienced significant increases. For
example, in 2023, Uusimaa reported a rate of 41.5%, up from 24.6% in 2007.

Country-level disparities are also notable, given the diverse geographic and climatic conditions.
Spain, for example, exhibits significant regional variation, with the Canary Islands and Extremadura
reporting the highest rates of summer energy poverty in 2023 (47.2% and 37.7%, respectively),
while Asturias has the lowest rate at 16.9%.
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Figure 8. Proportion of households unable to keep dwelling comfortably cool in the summer
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4. Estimating cooling demand and unmet needs

Warmer summers, along with rising comfort expectations, are driving growing demand for cooling
across Europe. This chapter provides an estimation of the current cooling demand and unmet
cooling needs in the EU residential sector. Unmet cooling needs refer to the potential cooling
demand not met because end-users lack a cooling device or cannot afford to use one. The chapter
also discusses the feasibility and challenges of identifying cooling poverty and unmet cooling needs.
The approach presented here offers a foundation for evidence-based policymaking, while also
underlining the need for improved data collection and further methodological development.

The Challenge

The building sector, encompassing both service and residential buildings, was responsible for 40%
of the EU’s final energy consumption, with the residential sector alone accounting for 27%. Figure 9
shows the energy consumption in the residential sector, with a breakdown of the consumption from
2015 onwards. Approximately 64% of energy consumption in the residential sector is related to
heating and cooling needs. Space cooling remains relatively low compared to other energy uses in
the residential sector. On the other hand, it has been increasing since 2015, as shown in Figure 10.

Figure 9. Residential energy demand in the EU by use in historical years
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Figure 10. Residential space cooling energy consumption in the EU [2015-2022]
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As previously discussed, CDDs are a climate-based indicator used to estimate the cooling needs of
buildings. Figure 11 illustrates the historic evolution of CDDs in the EU.

Figure 11. Evolution of cooling degree days in EU, rising average 1979-2024
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Proposed methodology

The cooling demand covered by households in the EU residential sector is estimated by
incorporating key socio-economic and climatic drivers, such as household income levels, air
conditioner usage patterns, and CDDs. These factors enable a more detailed assessment of energy
needs, capturing both the climatic necessity for cooling and the economic capacity of households to
respond to that need. The method estimates the energy required to ensure thermal comfort and
quantifies the portion of demand that remains unmet due to income-related constraints.

Data sources

The data used in this modelling approach consist of information on households, income and cooling
degree days at both national and regional levels. The data sources used are:

e |DEES Database (Rozsai, et al., 2024): Provides historical data on useful energy demand for
cooling in the residential sector across the EU.

e EU-SILC: Supplies annual data on median equivalent household income (in Purchasing Power
Standards), enabling the analysis of income-driven access to cooling [*“].

e COPERNICUS Climate Data: Used to calculate CDDs, a key climatic driver in the model. The
CDDs are derived from external temperature data [*°].

e Eurostat Database: Provides population and household data at the NUTS 2 level, including
historical records and baseline demographics necessary for estimating household-level
demand. These data are then aggregated to the MS level.

Methodology

The methodology used in this report connects current estimates of cooling demand in the
residential sector to factors such as climate and income. By relating cooling demand to household
income, we can estimate how cooling demand in the EU is influenced by household income levels
and how it may vary if this income dependence did not exist. It is assumed that, without income
constraints, the cooling consumption in the EU would be higher than it currently is. This potential
increase represents the unmet cooling demand in the EU residential sector. The structure of the
methodology is illustrated in Figure 12:

14 See: EU statistics on income and living conditions - Microdata - Eurostat

15 See: https://cds.climate.copernicus.eu/datasets/sis-temperature-statistics?tab=overview
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Figure 12. Summary of the regression methodology
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The EU residential sector's cooling demand is estimated based on the number of households that

use cooling technologies to meet their cooling needs. These households are referred to as cooling

users. The number of cooling users is calculated based on the total number of households and the
penetration rate of cooling technologies'®. By knowing the total number of cooling users and the

energy consumed by each user, we can estimate the cooling demand for residential use in the EU.
Equation 1 illustrates this approach:

CoolDem = UEC - PNT - HH (1)
Where:

CoolDem: Cooling Demand [TWh].

UEC: Unit Energy Consumption [TWh/ household].
PNT: Penetration Rate [-].

HH: Number of households [-].

& This penetration rate represents the percentage of households that have active cooling technology to cover the

cooling demand.
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We assume that UEC has a linear relationship with CDDs and a logarithmic relationship with income
(Morna Isaac & Detlef P. van Vuuren, 2009). CDD has an approximately linear relationship to cooling
energy use, so the higher the exterior temperature, the higher the cooling energy consumption.
Income levels, in contrast, exhibit a saturating effect: cooling adoption rises rapidly at lower income
levels, but levels off once households can afford to use cooling appliances freely. It rather depends
on the final user's preference for turning the cooling appliance on or off. This is represented in
Equation 2:

UEC = CDD - (k - In(MEHI) + 1) (2)

Where:

UEC: Unit Energy Consumption [TWh/ household].

CDD: Cooling Degree Days.

MEHI: Median Equivalent household Income [€/year].

k, I: Unit less coefficients obtained with data regression [-1.

The penetration rate estimates the proportion of households that have access to a cooling system
(cooling users). In the PNT, two main factors must be considered: household income and climatic
conditions. It is assumed that the income level of households has a direct impact on the penetration
rate of cooling technologies (the higher the income, the higher the penetration rate). Additionally,
the climatic conditions affect the use of cooling technologies in households. The higher the exterior
temperatures, the deployment of cooling technologies in an area tends to rise. However, both
factors have limitations. When exterior temperatures reach a certain level, the influence of exterior
conditions on the PNT becomes constant. Similarly, when household income is sufficiently high, the
decision to own an AC does not significantly depend on income anymore, but on personal choice. For
these reasons, the PNT is defined with two exponential asymptotes, as shown in Equation 3:

1— ae—bCDD

PNT = 1+ Ce—dlncome (3)

The data contained in the EU-SILC database provides information about air conditioning users,
average income levels of households and CDDs. Therefore, a regression can be applied to obtain the
coefficients shown in Equation 3: a, b, c and d. The results of the regression are shown in table 2:

Table 2. PNT regression results.

Coefficient | Value

a 9.3E-01
b 2.9E-03
C 49E+00
d 1.6E-04
k 2.4E-06
[ -1.5E-05
R? 0.72

Source: JRC analysis
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The results of PNT can now be used to estimate the UEC. By combining Equations 1 and 2, we can
estimate the coefficients k and | shown in Equation 2. The equation derived from this combination,
used for this regression, is as follows:

CoolDem (4)
g - PNT - CDD - (k - In(Income) + 1)

The parameter CoolDem represents the cooling demand at the MS level and is sourced from the
IDEES database. The parameter HH represents the total number of households at the NUTS 2 level
and is sourced from EUROSTAT. CDD are historical data obtained from the COPERNICUS database!’,
while income data is from EUROSTAT. By conducting a regression using all available data, we can
determine the coefficients k and |, see Table 3.

Table 3. Cooling demand regression results

Coefficient | Value

k 2.4E-06
[ -1.5E-05
R? 091

Source: JRC analysis

Results

By excluding income levels from the regression analysis, we estimate the unmet cooling demand in
the EU. By setting the denominator of the parameter PNT equal to 1, we perform a second
calculation of cooling users in the residential sector, yielding a higher number of households using
cooling technologies than the one derived from EU-SILC data. Consequently, this leads to a higher
estimated cooling demand. The difference between this estimated cooling demand and the IDEES-
provided value represents the potential unmet cooling demand in the EU residential sector, since it
is calculated independently of household income levels. The results are shown in Figure 13, while
the proportion of the unmet cooling demand is displayed in Figure 14.

17 The variable taken from COPERNICUS database is T2m (average air temperature at 2 meters from the floor). This

variable is converted to CDDs by using EUROSTAT methodology.
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Figure 13. Estimated met and unmet cooling demand in the EU residential sector
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Figure 14. Potential share of unmet cooling demand in the EU residential sector
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The results show a significant increase in EU residential cooling demand from 2021 to 2024, with
demand more than doubling over that period. It is estimated that in 2024, the total cooling demand
in the EU residential sector was 140 TWh. Additionally, the unmet cooling demand accounted for
approximately 21-349% of the total cooling demand during the same period. In 2024, almost 31
TWh of cooling demand remained unmet. If conventional ACs had covered this demand with an
average efficiency ratio of 3, it would have resulted in an additional 10 TWh of electricity demand.

The total electricity supply in the EU during 2024 was around 2 769 TWh!®, Therefore, if the
potential cooling demand was satisfied using conventional ACs, it would have corresponded to a 0.4
% increase in overall electricity demand.

The results indicate a decrease in unmet cooling demand from 34% to 219% from 2015 to 2024.
This decline contrasts with the increase in total EU residential cooling demand. Importantly, these
findings represent average results across MSs and an average quantile of income levels, indicating
that more vulnerable groups may have experienced a different trend. A more thorough analysis of
this issue is beyond the scope of the report, since it would require more granular data across
socioeconomic groups for accurate analysis.

18 https://ec.europa.eu/eurostat/web/products-eurostat-news/w/ddn-20250702-
1#:~:text=In%2020249%2C%20renewable%20energy%20was,0f%207.7%25%20compared%20with%202023.
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5. Discussion

This report provides insights into the evolving landscape of cooling demand and summer energy
poverty in the EU. As the climate warms and urbanisation intensifies, the need for effective,
equitable, and sustainable cooling solutions is becoming a defining challenge for energy and social

policy.
EU policy and funding frameworks

The EU has begun to integrate cooling needs into its core energy poverty and climate adaptation
policies. In particular, the Energy Efficiency Directive (EED) now defines energy poverty as a lack of
access to essential energy services, explicitly including cooling alongside heating, lighting, and hot
water (Koukoufikis et al., 2024). The EPBD includes provisions for summer comfort, passive cooling,
and minimum energy performance standards for cooling systems. The Social Climate Fund (SCF)
prioritises investments in affordable, efficient cooling for vulnerable groups, including building
renovations, renewable-powered cooling, and passive solutions. These frameworks may enable
Member States and local authorities to access EU funding for projects that address both the
structural and socioeconomic drivers of summer energy poverty. Also, at the local level, the
Covenant of Mayors includes an energy poverty pillar, with cities assessing energy poverty, including
summer energy poverty, and reporting through a common framework to support data collection. A
current campaign highlights heatwaves and the need to "refresh" urban areas to protect residents
from rising temperatures [*°].

In the research domain, the EU has funded several projects specifically addressing cooling needs
and summer energy poverty. Notably, CoolToRise (Horizon 2020) was the first European
Commission-funded project to focus explicitly on understanding and addressing summer energy
poverty, developing new indicators, raising awareness, and piloting interventions in Mediterranean
regions where the issue is most critical (Gayoso Heredia et al,, 2023). Other recent projects include
CoolLIFE, which promotes sustainable cooling solutions and behaviour change, EmpowerMed,
targeting energy poverty among vulnerable groups in the Mediterranean (with attention to both
summer and winter), and LifeSUPERHERO and WATERCOOL, which focus on passive cooling and
urban heat reduction through innovative building and water management approaches. Additionally,
EARLY-ADAPT contributes by forecasting heatwave mortality risks to inform public health and social
interventions. Collectively, these projects demonstrate the EU’s commitment to supporting research
and innovation targeting the drivers and impacts of summer energy poverty (European Commission,
2025).

The lack of harmonised methodologies and comprehensive, high-resolution data on actual cooling
needs across diverse building types and socio-economic groups, as well as AC adoption rates,
makes effective policy design and targeted interventions more difficult.

19 See: https://eu-mayors.ec.europa.eu/en/in-the-face-of-rising-heat-how-can-cities-hit-refresh
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Data limitations and methodological challenges

A consistent theme throughout the analysis is the lack of data on summer energy poverty. The main
available metric (the share of households unable to keep their homes comfortably cool in summer)
is derived from ad hoc EU-SILC modules, which are collected sporadically and have varying
coverage. This indicator, while valuable, primarily reflects structural and technical barriers rather
than direct affordability constraints and does not fully capture the financial sacrifices some
households make to maintain comfort.

Cooling needs: balancing comfort, equity, and energy use

The debate around cooling in Europe can be framed by the tension between rising comfort
expectations and the need to limit energy consumption and emissions. If all unmet cooling needs
were to be addressed solely via active cooling solutions such as AC, electricity demand would rise.
The unmet cooling demand, considering the results obtained of around 0.4% of current electricity
consumption, could be accommodated within existing and planned system upgrades, particularly if
managed through demand-side flexibility and renewable integration. The EU’s electricity grids are
expected to be upgraded to accommodate the electrification of industrial sectors and heating
demand, as well as the continuous expansion of renewable energy sourcing on the supply side.
Given that cooling demand is highly seasonal and often coincides with periods of high solar
generation, integrating local renewable energy sources, particularly photovoltaics, alongside
demand-side management strategies can mitigate the impact of higher electricity consumption due
to cooling loads. The impacts of the heating and cooling sectors on the power system will be
investigated in more detail in a forthcoming JRC report (Mileti¢, et al., forthcoming).

Towards a cooler future, risks and opportunities

The expansion of active cooling across the EU presents both challenges and opportunities.
Addressing cooling poverty directly improves health outcomes and quality of life, particularly for the
older people, children, and low-income households of the southernmost European regions. The
moderate scale of additional energy demand can be integrated into the evolving energy system,
especially as heating demand declines.

The current transition presents an opportunity to mainstream passive and nature-based cooling
measures, such as insulation, shading, and urban greening, alongside efficient active cooling
systems. There is significant potential to align cooling loads with solar PV generation, reducing the
climate impact of increased electricity use. Flexible demand can absorb excess renewable
generation, reduce the need for fossil-based peaking plants, and help balance the grid. Policy
momentum is growing, with recent EU directives beginning to recognise cooling explicitly as an
essential service.
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Policy implications and the way forward
The findings of this report suggest that policymakers should prioritise:

e the integration of cooling into the EU’s energy poverty frameworks, with harmonised
indicators and regular data collection to enable targeted and effective interventions.

e support for vulnerable groups through financial assistance, building renovations, and the
deployment of efficient cooling technologies to align with the energy poverty
recommendations issued in 2023 to mitigate both heating and cooling poverty.

The manageable scale of additional electricity demand required to meet Europe’s cooling needs can
empower policymakers to pursue ambitious and equity-driven solutions. By combining robust data,
targeted support, and a balanced mix of passive and active measures, more households can
experience a comfortable indoor environment, without undermining the energy transition. The
challenge ahead lies in connecting technical feasibility with social equity, ensuring that
no one gets left behind in the climate transition.
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6. Conclusions

This study provides a comprehensive assessment of cooling demand and summer energy poverty
across the EU, with a focus on understanding the scale, drivers, and policy implications of rising
cooling needs in a warming climate.

The analysis confirms that cooling demand in the EU is rising, driven by a combination of higher
average temperatures, more frequent and intense heatwaves, urbanisation, and evolving comfort
expectations.

According to the EU-SILC survey, more than 20% of households report an inability to keep
their homes comfortably cool during the summer. The challenge is particularly severe for
lower-income households, with 34.8% of those in the lowest income quintile affected, compared to
17.9% among the highest. Vulnerability is also higher among residents of large apartment blocks
and in regions facing both high temperatures and socioeconomic disadvantage. Moreover, there is a
correlation between summer and winter energy poverty, indicating year-round vulnerabilities.

Based on the results obtained, the potential EU residential cooling demand in 2024 was
approximately 140 TWh, with 22% remaining unmet. This means that 31 TWh of cooling
demand was not covered. If this demand had been covered with ACs averaging an efficiency of 3,
an additional 10 TWh of electricity would have been needed annually. This would represent
an overall increase in electricity consumption of 0.4%.

The findings have several important implications for EU policy. Cooling can and must be fully
integrated into the EU’s frameworks for energy poverty and climate adaptation
strategies. This integration is already reflected in the updated Energy Efficiency Directive and the
regulation of the Social Climate Fund. The persistent nature of summer energy poverty, alongside
the significant health and productivity risks posed by heatwaves, underscores the need for urgent,
targeted interventions, especially as this problem is expected to intensify. Possible interventions
could include:

e Prioritising vulnerable groups through structural measures (e.q., building renovations,
access to renewable energy sources, energy efficiency measures), deployment of efficient
cooling technologies and financial assistance, particularly in regions and housing types
identified as most at risk;

e Promoting sustainable and efficient cooling by incentivising both passive measures
(such as insulation, shading, and urban greening) and high-efficiency, renewable-powered
active cooling systems; and

o Improving data collection and harmonisation to enable more precise targeting of
interventions and better monitoring of progress, including regular and standardised
collection of summer energy poverty indicators (e.g. the ability to afford active cooling
systems, average summer electricity expenditure).
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To conclude, addressing cooling poverty and demand is not only a matter of comfort but also of
health, equity, and resilience in the face of climate change. The additional energy required to ensure
adequate cooling for all is manageable within the context of the EU’s broader energy transition. By
mainstreaming cooling into energy poverty and climate adaptation policies, and by promoting a just
transition that leaves no one behind, the EU can build a more resilient, equitable, and sustainable
energy future for all its citizens. While our analysis focuses on the EU level, it is essential to
acknowledge the high regional and local variability in cooling needs, highlighting the importance of
tailored policies to ensure adequate cooling access within the broader energy transition at local
scale.
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List of abbreviations and definitions

AC Air Conditioning / Air Conditioner

CDD Cooling Degree Days

cop Coefficient of Performance

EDD Energy Degree Days (combined metric for heating and cooling demand)
EEA European Environment Agency

EED Energy Efficiency Directive

EPBD Energy Performance of Buildings Directive

EU European Union

EU-SILC European Union Statistics on Income and Living Conditions
GHG Greenhouse Gas

HDD Heating Degree Days

IEA International Energy Agency

JRC Joint Research Centre (European Commission)

kWh Kilowatt-hour

MS Member State

NUTS Nomenclature of Units for Territorial Statistics (EU regional classification system)
PV Photovoltaic

SCF Social Climate Fund

SME Small and Medium-sized Enterprises

TWh Terawatt-hour

UEC Unit Energy Consumption

Cooling Degree Days (CDD): A measure used to estimate the demand for energy needed to cool
buildings, calculated by comparing daily temperatures to a base temperature.

Heating Degree Days (HDD): A similar measure used to estimate heating demand.

Energy Poverty: The condition in which households are unable to access or afford adequate
energy services for basic needs, including heating and cooling.

Cooling Poverty: A subset of energy poverty, referring to the inability to maintain adequate indoor
thermal comfort during hot periods due to lack of access to efficient or affordable cooling solutions.

Passive Cooling: Non-mechanical methods to reduce indoor temperatures, such as shading,
insulation, and natural ventilation.

Active Cooling: Cooling achieved through powered devices, such as air conditioners or heat pumps.
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