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Introduction    
Energy Poverty (EP) is increasingly recognised as a pressing social issue within 
the policy strategies and legislative frameworks of the European Commission . 
Namely, in the new Energy Efficiency Directive (European Commission, 2021) , 
the EED places a stronger emphasis on the need for alleviating EP and 
empowering consumers. 

Diagnosis is a vital component of addressing EP and requires measurement and 
monitoring of its various dimensions. Indicators play a crucial role in this 
process, providing valuable insights into identifying and assessing the 
vulnerability of the energy-poor population. 

Following the previous Energy Poverty Advisory Hub (Gouveia et al . , 2022) report 
on energy poverty indicators , “National Indicators: Insights for a more effective 
measuring”, EPAH now presents a new report focusing on the latest updates and 
enhancements to our energy poverty indicators and dashboard. This  revision 
effort aims to further develop the knowledge and tools provided by EPAH towards 
contributing to the improvement of EP measurements across the EU . It 
reorganises and updates existing indicators, removes redundant ones, and 
incorporates new (sub)topics and indicators . The update aims to deepen and 
broaden EP measurement by integrating more EP-related dimensions to equip 
policymakers, researchers, and practitioners with a toolkit that enables more 
comprehensive approaches. 

By integrating new topics, refining indicators, and incorporating new features  
and metrics, the EPAH continues to fulfill its mission of  providing knowledge that 

1 

https://energy-poverty.ec.europa.eu/system/files/2023-01/EPAH_Energy%20Poverty%20National%20Indicators%20Report_0.pdf
https://energy-poverty.ec.europa.eu/system/files/2023-01/EPAH_Energy%20Poverty%20National%20Indicators%20Report_0.pdf
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can support evidence-based decision-making and promote effective 
interventions. 

The report is organised into the following three section: 

 

Methodology  

which outlines the approach and framework 
used to conduct the aimed updates to the 
national indicators and their respective topics. 

New EPAH Indicators 

presents each new indicator in detail, focusing 
on their respective relevance and implications 
for addressing EP.  

Looking Ahead 

highlighting suggestions for future work 
regarding the indicators and their integration  in 
EP diagnosis at multiple scales.  

 

  

2 

3 

4 
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Methodology  
 

This report is complemented by the new online revised EPAH indicators dashboard, reflecting 
the ongoing enhancements to EP indicators. These updates follow the work conducted in the 
EPAH report “National Indicators: Insights for a more effective measuring ”(Gouveia 
et al . , 2022), including the removal of indicators, code changes, the introduction of 

new disaggregation, the reorganization of indicators, incorporation of other 

spatial scales and the addition of new indicators across different topics and 

subtopics. 

In line with the present literature that highlights the benefits of holistic multi-indicator 
approaches to EP assessment (Rademaekers et al., 2016; Castaño-Rosa et al., 2019; 
Koukoufiki and Uihlein, 2022), these updates aim to provide a more comprehensive 
methodology for understanding and addressing EP.  

EPAH acknowledges the significance of adhering to fundamental principles when evaluating 
data and determining which indicators to incorporate into the dashboard. This includes taking 
into account factors like geographical distribution and data accessibility. Temporal 
distribution is also crucial for understanding trends, so it is important to have datasets 
covering different periods. Moreover, future data updates are essential for monitoring 
changes and evaluating the effectiveness of actions. 

To enhance the organization and accessibility of the energy poverty indicators, EPAH has 
also implemented a new structure that aligns with the guidelines of the Covenant of Mayors 
on energy poverty indicators at the local level (CoM, 2022). All the indicators have been 
organized into specific topics and subtopics, enabling a more focused examination of the 
different EP dimensions and aspects that should be addressed in a more comprehensive EP 
framework. By aligning the EPAH indicators’ topics and subtopics to the Covenant of Mayors 
local indicators proposal (CoM, 2022), the EPAH aims to provide a comprehensive and user-

2 

https://energy-poverty.ec.europa.eu/observing-energy-poverty/national-indicators_en
https://energy-poverty.ec.europa.eu/system/files/2023-01/EPAH_Energy%20Poverty%20National%20Indicators%20Report_0.pdf
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friendly resource that complements and works synergistically with other valuable efforts in 
the EU and across different spatial scales (EU, national, local). 

2 .1  EPAH ind icators ’  top ics  

All EP indicators included in the dashboard were categorized according to topics based on 
the macro areas identified by the Covenant of Mayors for EP diagnosis. These serve as a 
guiding framework for local actions on climate change and sustainable energy (CoM, 2022). 
However, EPAH has established a second degree of detail within these macro areas – the 
subtopics, to provide a more granular and accurate portrayal of the diverse EP dimensions 
and complementary indicators for better context framing and support analysis. EPAH aims 
to provide an increasingly comprehensive and robust framework that enables an in-depth 
analysis of EP, considering the unique problems and opportunities of various aspects within 
each macro-region. 

Each topic encapsulates specific elements or aspects that contribute to the complexity of EP 
and that should be considered in holistic multi-scalar diagnosis approaches for addressing 
EP. The indicators have been classified into the following four primary topics and 

respective subtopics: 

Climate: The Climate topic presents indicators that portray climate 
conditions and other climate-related phenomena. Climate 
conditions such as outside temperatures can impact households’ 
energy needs and thermal comfort, potentially affecting EP 
vulnerability. For instance, colder climates increase the demand for 
heating, burdening families already struggling with high energy 
costs. On the other hand, hotter climates require additional energy 
for cooling, which can be unaffordable for those living in EP (Jessel 

et al., 2019). This topic may become increasingly relevant due to the more frequent and 
impactful extreme weather events resulting from climate change. 

Facilities/Housing (subtopics Building Stock and Energy 

Consumption and Equipment): This topic and subtopics focus on 
the building stock’s characteristics, quality, and accessibility to 
housing and other facilities directly connected to EP. It addresses 
building conditions, conservation state, energy efficiency, fuel use, 
and consumption profiles in dwellings. The poor energy 
performance and efficiency of dwellings directly impact energy 
needs, raising energy consumption for maintaining thermal 

comfort. This may exacerbate a potential situation of EP, marked by overly high energy 
expenditure or an inability to attain such energy consumption levels. An increase in energy 
efficiency can lead to EP alleviation (e.g., Boemi and Papadopoulos, 2019). 
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Mobility: This topic depicts vulnerability associated with transport 
and mobility, aiming to establish a link between transport poverty 
and EP in households. Transport poverty may refer to the inability 
of individuals or households to afford or access reliable 
transportation services, which can have significant implications for 
their energy poverty status (Martiskainen et al., 2021). Energy-poor 
households face challenges in accessing affordable and reliable 
transportation options, limiting their ability to travel to work, school, 

healthcare facilities, and other essential services (Kaygusuz, 2011). Limited access to 
affordable and reliable mobility options for energy-poor households, often resulting in 
increased reliance on inefficient modes of transportation and higher energy costs and 
transportation expenses, can also strain the overall energy expenditure of low-income 
households, perpetuating the cycle of EP by diverting financial resources away from essential 
energy needs (Shi et al., 2022). This topic delves into public transportation accessibility, 
affordability, and the influence of mobility choices on energy expenditure. Understanding the 
mobility aspect of energy poverty is critical for tackling transport impediments leading to 
social and economic exclusion (Kamruzzaman et al., 2016). Furthermore, these indicators 
help evaluate cases of “double energy vulnerability” where consumers may simultaneously 
be at risk of transport and energy poverty (Simcock et al., 2021). Despite the causes and 
policy solutions being, in most cases, divergent, integrating mobility indicators into the 
analysis of energy poverty may allow for a more holistic approach to understanding the 
complex dynamics and interdependencies between energy access, affordability, and 
transportation. 

Socioeconomic aspects (Subtopics Socioeconomic and Living 

Conditions, Energy Expenditure and Energy Markets, and 

Health): This dimension encompasses a variety of socioeconomic 
variables that represent causes, drivers, or consequences of EP, 
thus shedding light on the social and economic impacts of EP and 
its effects on individuals and communities. This topic dives into the 
complex relationship between EP and several significant 
socioeconomic aspects such as energy prices, employment, income 

and economic hardship, housing and energy costs and affordability, and health impacts 
potentially related to lack of thermal comfort and indoor air quality. Some of the described 
factors are directly related to EP. In contrast, others, though not directly determining or 
stemming from EP, contribute to or arise from a vulnerability setting that creates or results 
from an EP situation (Rademaekers et al., 2016). In some cases, there can be a bidirectional 
relationship creating a causal loop where the increased severity of EP worsens the particular 
cause of EP. 

The assortment of the EPAH dashboard indicators by topic and subtopic is presented in  

 

Table 1. Each previously existent and new indicator has been assigned to a topic and 
subtopic based on its focus and scope. This table lets readers browse the indicators more 
easily and discover associated topics. It is worth noting that the “Final consumption 
expenditure of household’s” indicator connects various themes, as indicated in the footnotes. 
Detailed explanation is further described in the next sections. 
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Table 1: INDICATORS’ TOPICS  
(the indicators that cross various themes have a related footnote) 

Topic Subtopic Indicator 

Climate 
Cooling degree days  

Heating degree days 

Facilities/ 

housing 

Building Stock 

Dwellings with energy label A 

Final consumption expenditure of households 1 

Pop. Liv. Dwelling with presence of leak, damp and rot 

Pop. Liv. Dwelling equipped with heating 

Pop. Liv. Dwelling equipped with air conditioning 

Pop. considering their dwelling as too dark 

Energy Consumption and 
Equipment 

Final consumption expenditure of households 2 

Final energy consumption in households by energy use 

Final energy consumption in households by type of 
fuel 

Mobility 
Final consumption expenditure of households 3 

Pop. who cannot afford a regular use of public 
transport  

Socioeconomic 

aspects 

Socio Economic and Living 
Conditions 

Arrears on utility bills 

At risk of poverty or social exclusion 

Disposable annual household income 

Inability to keep home adequately warm 

Final consumption expenditure of households 4 

Housing cost overburden rate  

Pop. Liv. Dwelling comfortably cool during summer 
time 

Pop. Liv. Dwelling comfortably warm during winter 
time 

Energy Expenditure and Energy 
Markets 

Energy expenses by income quintile 

Energy Prices 

High share of energy expenditure in income (2M) 

Low absolute energy expenditure (M/2) 

Health 

Causes of death 

Excess winter mortality/deaths 

Final consumption expenditure of households 5 

Pop. Reporting a chronic disease 

 

                                                 
1 Indicator’s disaggregation: Maintenance and repair of the dwelling and Goods and services for routine 
household maintenance. 
2 Indicator’s disaggregation: Water supply and miscellaneous services relating to the dwelling and Electricity, gas 
and other fuels. 
3 Indicator’s disaggregation: Purchase of vehicles, Operation of personal transport equipment and Transport 
services. 
4 Indicator’s disaggregation: Food and non-alcoholic beverages, Actual rentals for housing and Imputed rentals 
for housing. 
5 Indicator’s disaggregation: Health. 
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2 .2 .  Nat ional  Ind icators  update  

From the 2022 EPAH dashboard version, a few other improvements were developed and are 
listed and explained in the next subsections. 

2.2.1 Indicators Removed 

The first step in the current update of EPAH’s indicators dashboard was the removal of 
redundant indicators, namely the indicators "Number of rooms per person by ownership 

status" and "Dwellings in populated areas". This decision is supported by the fact that 
these indicators individually do not provide any relevant insight into the EP vulnerability of 
the population. However, complemented with other indicators, they can still provide valuable 
information to characterize the context of vulnerability, and thus, they have been integrated 
as a disaggregation of other EP indicators on the EPAH dashboard (e.g. at risk of poverty and 
inability to keep home adequately warm). 

This integration may contribute to increasing detail and nuance in EP assessment, shedding 
light on the potential connection between EP-affected regions or countries and the number 
of rooms per person and the distribution of dwellings in populated areas, uncovering possible 
leverage points that may enhance a diagnosis approach. 

By integrating further indicators’ disaggregation, the interconnectedness and 
comprehensiveness of the data and indicators presented in the EPAH dashboard are 
improved, facilitating a deeper cross-analysis and interpretation of EP trends and dynamics. 

2.2.2 Code Changes 

The current EPAH indicators dashboard has incorporated the revised "At risk of poverty or 

social exclusion" (AROPE) indicator, aligning it with the changes made to monitor the EU 
2030 target on poverty and social exclusion (EUROSTAT, 2023). 

In line with the European Pillar of Social Rights (European Commission, 2021a), which has 
set targets to be achieved by 2030, including the reduction of at least 15 million people at 
risk of poverty or social exclusion (with a focus on 5 million children), the AROPE indicator 
had undergone modifications. These modifications include a new severe material and social 
deprivation rate based on the percentage of the total population lacking at least seven out 
of thirteen material and social deprivation items. Additionally, the (quasi)-jobless household 
indicator has been defined as individuals aged 0-64 living in households where the adults, 
excluding certain categories such as students aged 18-24 and retired individuals, worked 
less than 20% of their total combined potential work-time during the previous year and 
relied primarily on pensions as their main source of income (EUROSTAT, 2023). 

In addition, the AROPE indicator has also undergone code changes to accommodate the 
integration of a new disaggregation (see Section 2.1.3) and nomenclature of territorial units 
for statistics (NUT) within the EPAH's dashboard, as displayed in Table 1. 
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Table 2: AT RISK OF POVERTY OR SOCIAL EXCLUSION INDICATOR’S CODE CHANGES  
AND NEW DISAGGREGATION 

 

2.2.3 New disaggregation 

New disaggregations have been added to the indicators "At risk of poverty or social 

exclusion," "Inability to keep home adequately warm," and "Pop. Liv. dwelling with 

presence of leak, damp, and rot" based on the same code source and/or after a code 
update. These modifications enable, for example, a more in-depth examination of the AROPE 
indicator, uncovering a wider range of factors that may be related to increased poverty and 
social exclusion. The updated AROPE indicator provides further information on the risk of 
poverty and its relation to other factors, potentially contributing to further understanding of 
EP within the broader context of poverty and social exclusion. This update aims to provide 
more detailed information and ensure a homogenous framework to analyse and compare 
different indicators presented by EPAH. 

The disaggregation of indicators according to specific factors such as age, income, household 
composition, and housing conditions unlocks new insights into the specific populations and 
the contexts that EP affects. The disaggregation details are in .. 

 

 

 

  

Previous indicator code 

(<2023 EPAH version) 
Current Indicator codes Current indicator’s disaggregation 

ILC_PEPS01 

ILC_PEPS01N 
Persons at risk of poverty or social 
exclusion by age and sex 

ILC_PEPS03N 
Persons at risk of poverty or social 
exclusion by income quantile and 
household composition 

ILC_PEPS07N 
Persons at risk of poverty or social 
exclusion by tenure status 

ILC_PEPS11N 
Persons at risk of poverty or social 
exclusion by NUTS regions 

ILC_PEPS13N 
Persons at risk of poverty or social 
exclusion by degree of urbanisation 
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Table 3: NEW DISAGGREGATION of "At risk of poverty or social exclusion," "Inability to keep home 

adequately warm," and "Pop. Liv. dwelling with presence of leak, damp, and rot" indicators 

Indicator Indicator code(s) Indicator’s new disaggregation 

At risk of poverty or 

social exclusion 

ILC_PEPS01N 

By age and sex: 

 Males 

 Females 

 From 16 to 29 years 

 From 16 to 64 years  

 65 years or over  

ILC_PEPS03N 

By income quantile and household composition: 

 First quintile 

 Second quintile 

 Third quintile 

 Fourth quintile 

 Fifth quintile 

 Household composed of one adult with dependent children 

 Household composed of two adults with three or more 

dependent children 

 Household composed of one adult 65 years or over 

ILC_PEPS07N 

By tenure status: 

 Owner, with mortgage or loan  

 Owner, no outstanding mortgage or housing loan  

 Tenant, rent at market price  

 Tenant, rent at reduced price or free 

ILC_PEPS11N By NUTS regions 

ILC_PEPS13N 

By degree of urbanisation: 

 Cities  

 Towns and suburbs  

 Rural areas 

Inability to keep 

home adequately 

warm 

ILC_MDES01 

By type of household: 

 One adult 65 years or over 

  Single person with dependent children 

 Two adults with three or more dependent children 

By income situation in relation to the risk of poverty 
threshold: 

 Below 60% of median equivalised income 

 Above 60% of median equivalised income 

Population Living in 

a dwelling with 
ILC_MDHO01 

By sex: 

 Males 
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presence of leak, 

damp and rot 
 Females 

By age: 

 Less than 18 years 

 From 18 to 64 years 

 65 years or over 

By type of household: 

 One adult 65 years or over 

 Single person with dependent children 

 Two adults with three or more dependent children 

By income situation in relation to the risk of poverty 
threshold: 

 Below 60% of median equivalised income 

 Above 60% of median equivalised income 

 

2.2.4 New organisation 

The previous EPAH indicators (i.e., <2023 version) related to household energy prices, 

including household electricity prices, household natural gas prices, biomass 

prices, fuel oil prices, coal prices, and district heating prices as standalone 

indicators, have now undergone reorganization. They have been consolidated into a single 

indicator now called "Energy prices". This reorganization aims to streamline the 
presentation and analysis of energy price data within the EPAH indicator framework. By 
combining these indicators under a single category, it becomes easier to compare and 
evaluate the affordability and accessibility of different energy sources for households 
experiencing EP. 

 

2.2.5 New indicators 

The current EPAH indicator dashboard has been expanded with the addition of 11 new 
indicators, ranging from four Topics and five Subtopics, as explained previously. These 
indicators align with the European Commission's objectives, respond to new policy interests 
such as health, climate change and transportation, address pressing concerns related to 
climate change, and offer valuable insights into energy use and consumption patterns within 
individual countries. The new indicators and where they are considered are presented in Table 
4. 
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Table 4: NEW INDICATORS, CODES AND (SUB)TOPICS 

Topics Subtopics EPAH Indicator EUROSTAT Code 

Climate 
Cooling degree days NRG_CHDDR2_M 

Heating degree days NRG_CHDDR2_M 

Facilities/housing 

Energy Consumption 
and Equipment 

Final energy consumption in 
households by energy use 

NRG_D_HHQ 

Energy Consumption 
and Equipment 

Final energy consumption in 
households by type of fuel 

NRG_D_HHQ 

Building Stock 
Pop. considering their 
dwelling as too dark 

TESSI295 

Mobility 
Pop. who cannot afford a 

regular use of public 
transport 

ILC_MDES13A 
and 

ILC_MDES13B 

Socio-economic 

aspects 

Health Causes of death HLTH_CD_ASDR2 

Socio Economic and 
Living Conditions 

Disposable annual household 
income 

NAMA_10R_2HHINC 

Socio Economic and 
Living Conditions 

Housing cost overburden rate ILC_LVHO07A 

Health 
Pop. reporting a chronic 

disease 
HLTH_EHIS_CD1I 

Socio-economic 

aspects 

Facilities/housing 

Mobility 

Energy Consumption 
and Equipment 

Mobility 
Building Stock 

Health 

Final consumption 
expenditure of households 

NAMA_10_CO3_P3 

  

The new indicators shed light on various untapped aspects of EP relevant to its underlying 
causes and effects: 

1. Cooling degree days [Number of days]: This indicator is a measure of the 

number of degrees above a base temperature to quantify the energy necessary 

to cool a building to a comfortable indoor temperature. 

2. Heating degree days [Number of days]: This indicator measures the number 

of degrees under a base temperature, representing the amount of energy needed 

to increase the temperature of a building to a comfortable indoor temperature. 

3. Final energy consumption in households by energy use [TJ- Terajoule]: 

This indicator presents the households’ final energy consumption per end use, 

such as space heating and cooling, lighting, and appliances. 

4. Final energy consumption in households by type of fuel [TJ- Terajoule]: 

Represents the households’ final energy consumption per energy source, including 

electricity, natural gas, biomass, fuel oil, and others. 

5. Pop. considering their dwelling as too dark [Population (%)]: Captures the 

perception of individuals regarding the level of darkness in their homes. 
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6. Pop. who cannot afford a regular use of public transport [Population 

(%)]: This indicator focuses on the population facing financial challenges in 

accessing and affording public transportation services. 

7. Causes of death [number of deaths per 100,000 inhabitants]: Provides the 

number of people diseased, such as asthma and stroke, per causes of mortality 

within a population. 

8. Disposable annual household income [Purchasing power standard (PPS, 

EU27 from 2020), per inhabitant]: Measures the households’ available annual 

income after deducting taxes and other mandatory payments. 

9. Housing cost overburden rate [Population (%)]: This indicator identifies 

households that spend an excessively high proportion of their income on housing 

costs. 

10. Pop. reporting a chronic disease [Population (%)]: This indicator shows the 

prevalence of reported chronic diseases in the population. 

11. Final consumption expenditure of households [Current prices, euro per 

capita]: This indicator provides insights into the financial resources spent by 

households for various consumption purposes, including energy services. 

In Section 3, a detailed explanation of the newly added indicators is provided, covering their 
relevance and implications in the context of EP measurement, as well as technical details, 
including the associated disaggregation, limits, and application suggestions. 
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New EPAH Indicators 
 

This chapter follows a similar structure to the previous EPAH (2022) report (Gouveia et al., 
2022) on energy poverty indicators, “National Indicators: Insights for a more 

effective measuring”, as it delves into the exploration of the newly added indicators on 
the EPAH dashboard. Additionally, this report introduces information on the topic and 
subtopic for each indicator, which is a new feature discussed in the previous chapter. By 
analyzing each indicator, we aim to broaden the scope of analysis and explore the 
connections between EP and newly identified variables, providing insights into their 
significance for EP measurement and implications for policymaking. 

In the “Current Situation” section, each indicator is presented alongside the latest map and 
bar chart, highlighting the results for EU countries based on the updated EPAH dashboard 
visuals. The subsequent technical details section offers statistical information that provides 
a deeper understanding of the indicators, including the relevant measurement methodology 
and data sources, thus also enhancing transparency and reliability. The subsequent section 
focuses on the limits and application suggestions, examining the strengths and weaknesses 
of each indicator for EP measurement and providing guidance for more effective and 
appropriate use, presenting various application cases to illustrate their potential uses. The 
“Updates and disclaimers” section offers a concise overview of the core information for each 
indicator and the update conducted. Concluding the indicator analysis, a headline quote(s) 
highlights the specific numbers pertaining to the indicator for the EU27 region. 

  

  

3 

https://energy-poverty.ec.europa.eu/system/files/2023-01/EPAH_Energy%20Poverty%20National%20Indicators%20Report_0.pdf
https://energy-poverty.ec.europa.eu/system/files/2023-01/EPAH_Energy%20Poverty%20National%20Indicators%20Report_0.pdf
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Current situation the most recent available data and definition for 
the indicator. 

Technical details statistical information is described. 

Limits and application 

suggestions 

strengths, shortcomings, and use cases of each 
indicator. 

Updates and disclaimers core information analysis summary . 

3 .1  F ina l  consumpt ion  expend i ture  of  househo lds  

3.1.1 Current Situation 

The “Final consumption expenditure of households” refers to the total expenditure of 
households on goods and services for a specific consumption purpose, as defined by the 
Classification of Individual Consumption by Purpose (COICOP) system. The COICOP system 
classifies consumption expenditure into categories based on the purpose of consumption, 
such as food, housing, health, transport, and recreation. 

Figure 1 and 2 present the last data available for the indicator in map and bar chart. 
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Figure 1: MAP OF FINAL 

CONSUMPTION EXPENDITURE 
OF HOUSEHOLDS (Total) in 
2022 

Figure 2: BAR CHART OF 

FINAL CONSUMPTION 
EXPENDITURE OF 
HOUSEHOLDS (Total)  in 2022 
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3.1.2 Technical Details 

Table 5 presents the technical details for the “Final consumption expenditure of households” 
indicator. They include the statistical code used in the indicator source, the indicators’ topics, 
the identification name used on the national energy poverty indicator’s dashboard section of 
the EPAH website, the timeline period with available data, the number of countries 
represented in the last update in relation to the maximum 44 GEO list and/or NUT, and the 
data sources used. 

 

Table 5: FINAL CONSUMPTION EXPENDITURE OF HOUSEHOLDS’ INDICATOR TECHNICAL DETAILS 

Identification Code (Sub)Topics Name Timeline # GEO Source 

NAMA_10_CO3_P3 

Facilities/Housing 
(Building Stock and  

Energy Consumption 
and Equipment) 

Mobility 

Socioeconomic 

aspects (Socio 
Economic and Living 
Conditions and  

Health) 

Final 
consumption 

expenditure of 
households 

2004-2022 39/44 EUROSTAT 

 

The following options were selected from the EUROSTAT data source and are now available 
as disaggregation options under the following Topics (T) and Subtopics (S):  

o Socioeconomic Aspects (T) 

▪  Socioeconomic and living conditions (S) 

● Food and non-alcoholic beverages 

● Actual rentals for housing 

● Imputed rentals for housing 

▪ Health (S) 

● Health 

o Facilities/housing (T) 

▪ Building Stock (S) 

● Maintenance and repair of the dwelling 

● Goods and services for routine household maintenance 

▪ Energy Consumption and Equipment (S) 

● Water supply and miscellaneous services relating to the 

dwelling 

● Electricity, gas, and other fuels 

o Mobility (T) 
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▪ Purchase of vehicles 

▪ Operation of personal transport equipment 

▪ Transport services 

3.1.3 Limits and Application Suggestions 

Energy poverty is a complex issue influenced by various factors, such as energy consumption, 
energy price, income, and energy efficiency. People living in EP may have lower incomes and 
consume less energy (Carfora et al., 2022), making it difficult to obtain essential energy 
services such as heating and cooling, cooking, and lighting, as highlighted in Burlinson et al. 
(2022). The final consumption expenditure of households’ indicator can help analyse national 
consumption profiles, household consumption choices, and families' economic well-being or 
lack thereof. The indicator provides information on household consumption patterns and can 
be used to examine spending trends over time and variations in spending patterns between 
other nations. High-income households tend to spend more on specific categories of goods 
and services, which show higher elasticity in relation to income; for instance, high-income 
households tend to use much more energy for transportation, namely aviation and motor 
vehicles, than the average household, while housing energy consumption tends to be less 
elastic (Ivanova and Wood, 2020). Issues of excess energy use in high-income groups are 
becoming an issue on their own, revealing another facet of the persistent inequality in energy 
consumption patterns, which is also shown by energy poverty (Baltruszewicz et al., 2023). 

A disaggregated analysis of this indicator focusing on expenditures such as "Food and non-
alcoholic beverages" and "Actual rentals for housing, Imputed rentals for housing" might 
uncover negative impacts on basic needs and housing affordability. High rent payment 
contributes to EP, and tenants are one of the population groups with increased vulnerability 
to EP across the Global North (Drehobl et al., 2020; Simcock et al., 2021). 

The indicators’ disaggregation "Maintenance and repair of the dwelling" and "Electricity, gas 
and other fuels" provide information that can be more directly linked to a potential EP 
situation, as excessively high or abnormally low expenditures on dwelling maintenance or 
energy carriers can be a sign of difficulty to guarantee these needs.  Building envelope 
characteristics and their maintenance determine the overall energy performance of a 
building (Košir et al., 2018), impacting the level of thermal comfort experienced by 
individuals. On the other hand, expenditure on dwelling maintenance may or may not be 
related to improved energy performance, as research finds that a significant share of 
building renovations is focused on aesthetic aspects (Mahapatra et al., 2019; Sequeira and 
Gouveia, 2022). 

The energy efficiency of the buildings people inhabit and the appliances used within them is 
also important, as households that cannot afford efficient appliances or heating systems 
may face higher energy costs, exacerbating their poverty (Sareen et al., 2020). 

The indicator also provides information on mobility expenses, enabling the examination of 
potential transport energy poverty through the comparison of transport expenses, such as 
purchase and operation of vehicles and use of transport services, with household’s income 
and mobility options (Mattioli et al., 2018; Lowans et al., 2021). 

Energy poverty and health have a bi-directional relationship, with poor health conditions 
being both a causal factor and a proven negative consequence of EP (Oliveras et al., 2020). 
In addition, people with chronic ill health and disabilities may have specific energy use needs, 
such as running energy-intensive medical equipment or spending longer periods at home 
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(Ivanova and Middlemiss, 2021), translating into added vulnerability. Therefore, higher 
expenditure on health can be partially an effect of EP but also exacerbate vulnerability to it. 
However, it should be noted that a wide range of other factors beyond EP impact household 
health expenses. 

It is important to note that the indicator has limitations that should be considered. Low 
energy expenditure may be associated with an efficient and sustainable dwelling and its 
equipment and not a self-imposed restriction. On the other hand, high expenditures on rent, 
energy, and maintenance might result from lifestyle choices and not necessarily relate to a 
situation of hardship. This indicator should be complemented with other proposed EPAH 
indicators, such as income and energy prices, to understand the weight of each expense on 
the household’s available resources and identify potential financial strains, as it is difficult 
to understand if a certain expenditure is high or low. This indicator only portrays the economic 
dimension of EP. Therefore, it should be cross-analysed with indicators that capture the 
dwellings’ energy efficiency and perceived thermal comfort. It would also unlock further 
insight into the relationship between the level of these expenses and the existing conditions 
and their impact on well-being, allowing a more accurate identification of potential problems. 

 

Example: a household with a poorly insulated building and inefficient 
appliances may consume more energy and, therefore, have a higher final 
energy expenditure than a household with a well-insulated building and 
efficient appliances, even if they have similar energy needs.  

 

3.1.4 Updates and Disclaimer 

The “Final Consumption Expenditure of households” has been added as a new indicator. 

 

In 2021: Household consumption expenditure increased by 4.2 % in 
the EU compared with 2020 but was still 4.1% lower than before the 
COVID-19 pandemic in 2019. 

'Housing, water, electricity, gas, and other fuels', 'Food and non-alcoholic 
beverages' and 'Transport' account for more than half of the total 

household expenditure (51.4 %). 

Concerning expenditure on 'Transport', the highest shares of household 

expenditure were found in Slovenia (16.9 %), Lithuania (15.3 %) and 
Luxembourg (14.2 %). In comparison, the lowest levels were found in 
Slovakia (5.4 %), Croatia (7.6 %), as well as Czechia, Belgium and Ireland 
(all 9.6 %).  
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3 .2  D i sposab le  annua l  househo ld  i ncome  

3.2.1 Current Situation 

The “Disposable annual household income” indicator refers to the total income received by 
all household members from all sources (such as wages, salaries, pensions, social benefits, 
etc.) minus any taxes, social security contributions, and other mandatory deductions. 

Figure 3 and 4 present the latest data available for the indicator in the map and bar chart. 

 

 

 

 

 

 

  

Figure 3 MAP OF DISPOSABLE 
ANNUAL HOUSEHOLD INCOME 
IN 2021  

Figure 4: BAR CHART OF 
DISPOSABLE ANNUAL 
HOUSEHOLD INCOME IN 2021 
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3.2.2 Technical Details 
Table 6 presents the technical details for the disposable annual household income indicator, 
namely the statistical code used in the indicator source, the indicators’ topics,  the 
identification name on the national EP indicator’s dashboard section of the EPAH website, 
the timeline period with available data, the number of countries represented in the last 
update in relation to the maximum 44 GEO list and/or NUT, and the data sources used. 

 

Table 6: DISPOSABLE ANNUAL HOUSEHOLD INCOME’S INDICATOR TECHNICAL DETAILS 

Identification Code (Sub)Topics Name Timeline # GEO Source 

NAMA_10R_2HHINC 

Socioeconomic 

aspects (Socio 

Economic and Living 
Conditions) 

Disposable 
annual household 

income 

2004-
2021 

30/44 

NUTS 1 
and 2 

EUROSTAT 

 

3.2.3 Limits and Application Suggestions 

The “Disposable annual household income” indicator is a valuable tool for getting insight into 
the financial well-being of households in different regions of the European Union. Income is 
one of the main drivers of EP (Thomson et al., 2017). It can be useful to identify regions 
where households may be more likely to experience EP due to low disposable income levels. 
Nevertheless, it is not possible to capture the complete picture of energy poverty using this 
indicator alone, as EP results from the conflation of several other factors, as already seen, 
such as energy consumption, energy efficiency, and energy prices. Disposable income has 
some advantages in comparison with gross income, as it provides a clearer figure of the 
available financial resources that households have available to spend on basic services such 
as energy, by subtracting all mandatory deductions a priori. To assess the available amount 
in terms of its ability to cover the necessary energy expenses, it is necessary to cross 
reference this indicator with others, pertaining to the dwelling’s energy efficiency, the 
household energy needs and costs, or even the indicators “arrears on utility bills” and 
“inability to maintain adequate temperatures in the winter and summer”, which reflect the 
difficultly in accessing adequate energy services. Other factors such as household 
composition, dwelling type, and geographic location can also provide complementary insights 
regarding the relationship between income and the lived experience of consumers and how 
this may vary between different national, cultural and socioeconomic contexts. Identifying 
whether a household is in EP requires the selection and use of a threshold, as with all other 
objective indicators. Together with other EP drivers, this indicator can also be used in an 
area-based measurement approach that computes territorial levels of vulnerability by 
combining several indicators (as in Gouveia et al., 2019 and Martín-Consuegra et al., 2019) 
instead of being used for the direct headcount of EP prevalence. 
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Example: In cases where low-income householders reside in energy 
efficient homes, have no rental costs and have access to low-cost fuels 
the household would not be considered to be in EP. 

 

3.2.4 Updates and Disclaimer 

The “Disposable annual household income” has been added as a new indicator. 

 

In 2021, the highest levels of inequality in terms of disposable income  
in the EU were experienced in Bulgaria (39.7 %), Latvia (35.7 %), Lithuania  
(35.4 %) and Romania (34.3 %).  
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3.3  F ina l  energy  consumpt ion  in  househo lds  

3.3.1 Current Situation 

The “Final energy consumption in households by energy use” indicator refers to the amount 
of energy consumed by households for all purposes, including space heating and cooling, 
water heating, cooking, lighting, and electrical appliances by energy use. 

Figure 5 and 6 present the last data available (i.e. 2021) for the indicator in map and bar 
chart. 

 

 

 

 

  

Figure 5 MAP OF FINAL 
ENERGY CONSUMPTION IN 
HOUSEHOLDS BY ENERGY USE 
(Total) in 2021 

Figure 6: BAR CHART OF FINAL 
ENERGY CONSUMPTION IN 
HOUSEHOLDS BY ENERGY USE 
(Total) in 2021  
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The “Final energy consumption in households by type of fuel” indicator refers to the amount 
of energy consumed by households for all purposes, including space heating and cooling, 
water heating, cooking, lighting, and electrical appliances by energy use by type of fuel. 

Figure 7 and 8 present the last data available for the indicator in map and bar chart. 

 

 

 

  

Figure 7: MAP OF FINAL 

ENERGY CONSUMPTION IN 
HOUSEHOLDS BY TYPE OF FUEL 
(Total) in 2021 

Figure 8: BAR CHART OF FINAL 
ENERGY CONSUMPTION IN 
HOUSEHOLDS BY TYPE OF FUEL 
(Total) in 2021 
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3.3.2 Technical Details 
Table 7 presents the technical details for the “Final energy consumption in households” 
indicator. These are the statistical code used in the indicator source, the indicators’ topics, 
the identification name used on the national energy poverty indicator’s section of the EPAH 
website, the timeline period with available data, the number of countries represented in the 
last update in relation to the maximum 44 GEO list and/or NUT, and the data sources used. 

 

Table 7: FINAL ENERGY CONSUMPTION IN HOUSEHOLDS’ INDICATORS TECHNICAL DETAILS 

Identification 

Code 
(Sub)Topics Names Timeline # GEO Source 

NRG_D_HHQ 
Facilities/housing 
(Building Stock) 

Final energy 
consumption in 

households by type 
of fuel 

Final energy 
consumption in 

households by type 
of use 

2010-2021 37/44 EUROSTAT 

The following options were selected from their original source and are available as 
disaggregation: 

 By Fuel 

o Total 

o Natural gas 

o Oil and petroleum products 

o Solar thermal 

o Ambient heat (heat pumps) 

o Primary solid biofuels 

o Biogases 

o Electricity 

o Heat 

 By energy use 

o All 

o Space heating 

o Space cooling 

o Water heating 

o Cooking 

o Lighting and electrical appliances 

o Other end uses 

o Solid fossil fuels, peat, peat products, oil shale and oil sands 
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3.3.3 Limits and Application Suggestions 

The "Final energy consumption in households" indicator is useful for analyzing household 
energy consumption in terms of the used fuel and energy service and monitoring trends over 
time. 

The disaggregation by fuel and energy use enables a more detailed understanding of how 
energy is consumed in a specific country, accounting for historical choices or fuel availability. 
This disaggregation also provides useful insights into drivers of EP such as dependencies on 
expensive fuels like natural gas for space heating or biomass, where the latter in particular 
implies reduced combustion efficiency, access challenges and potential indoor air quality 
problems. It can also uncover potential effects of EP, such as abnormally low or high 
consumptions for a given energy service. At the same time, it also sheds light on the progress 
of the energy transition, namely the reduction of fossil fuel dependency, electrification of 
energy uses, and increase of renewable energy. Individually, this indicator does not provide 
sufficient information to discern whether a household is suffering from energy poverty or if 
the population of a region might be vulnerable to this problem. Actual energy consumption 
can be compared to a reference value, such as the calculated theoretical energy consumption 
for ensuring thermal comfort to calculate buildings energy performance gap (Palma et al., 
2019) or be used to estimate energy costs using data on energy prices (Ntaintasis et al., 
2019; Papada and Kaliampakos; 2019). This way, it can be used to identify cases of 
abnormally high or low energy consumption at the household scale.  

At the national level, it is more likely that abnormal consumption is hidden in the total 
consumption of a region, which means the indicator loses effectiveness. It should also be 
noted that different countries have different energy access conditions and consumption 
habits. For instance, some regions lack access to networked heating infrastructures (Simcock 
et al., 2021), natural gas grids, or simply rely on off-grid available fuels such as biomass. 
This can result in the mischaracterization of households which are energy-poor or an 
exaggeration of the potential vulnerability of households or regions. Nevertheless, wood is 
the main heating source for several energy-poor homes across Europe. Stojilvoska et al. 
(2023) describe fuelwood as a cultural norm to cope with EP. The analysis of this indicator 
should be conducted in light of other factors, such as dwelling characteristics and energy 
efficiency, income levels, expenditure on housing and other basic needs, and inability to 
obtain thermal comfort. Self-reported indicators can also enable a more informed overview 
of energy consumption considering a wider picture of the background context. Climate should 
also be considered, as it plays a significant role in the final energy consumption of 
households, impacting heating and cooling needs and potentially energy consumption. 
Household composition and dwelling type are also important factors potentially driving 
energy consumption.  

 

 

Example: A household may record expected energy consumption levels 
compared to average, but if it is composed by a large number of family 
members living in a region where the climate is cold, and in a poorly 
insulated home, it may be in a situation of energy poverty. 
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3.3.4 Updates and Disclaimer 

The “Final Energy Consumption Expenditure in households” has been added as a new 
indicator. 

 

In 2020, the primary use of energy by households was for heating 
their homes (62.8% of final energy consumption in the residential 
sector), with renewables accounting for more than a quarter (26.8%) of 
space heating consumption in European Union (EU) households.  

Natural gas accounted for 31.7% of the EU final energy consumption 

in households, electricity for 24.8%, renewables and wastes 20.3%, 
and oil and petroleum products 12.3%.  
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3.4  Hous ing  cost  overburden rate  

3.4.1 Current Situation 

The “Housing cost overburden rate” indicates the percentage of the population living in a 
household where the total housing costs (net of housing allowances) represent more than 
40% of the total disposable household income.  

Figure 9 and 10 present the last data available for the indicator in the map and bar chart. 

 

 

  

Figure 9: MAP OF HOUSING 

COST OVERBURDEN RATE 
(Total) in 2022 

Figure 10: BAR CHART OF 
HOUSING COST OVERBURDEN 
RATE (Total) in 2022 
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3.4.2 Technical Details 
Table 8 presents the technical details for the “Housing cost overburden rate” indicator – the 
statistical code used in the indicator source, the indicators’ topics, the identification name 
used on the national energy poverty indicator’s dashboard section of the EPAH website, the 
timeline period with available data, the number of countries represented in the last update 
in relation to the maximum 44 GEO list and/or NUT, and the data sources used. 

 

Table 8: HOUSING COST OVERBURDEN RATE’S INDICATOR TECHNICAL DETAILS 

Identification 

Code 
(Sub)Topics Name Timeline # GEO Source 

ILC_LVHO07A 

Socioeconomic 

aspects (Socio 
Economic and Living 
Conditions) 

Housing cost 
overburden rate 

2004-2022  38/44 EUROSTAT 

The following options were selected from their original source and are available as 
disaggregation: 

 By age 

o From 16 to 29 years 

o From 16 to 64 years  

o 65 years or over  

 By sex 

o Males 

o Females 

 By income status 

o Below 60% of the median equivalized income  

o Above 60% of the median equivalized income 

 

3.4.3 Limits and Application Suggestions 

The “Housing cost overburden rate” measures housing affordability, identifying households 
with difficulty covering housing-related costs, such as rent, mortgage payments, utilities, and 
maintenance. High housing costs increase the probability of being trapped in persistent EP 
(Simcock et al., 2021). It contributes to increased vulnerability to EP by lowering disposable 
income and potentially placing households in a situation where they must choose between 
paying for fundamental needs such as food, healthcare, and energy (Karpinska and Smiech, 
2020). Furthermore, households that spend a significant amount of their income on housing 
costs are more likely to live in inadequately insulated homes or have obsolete heating and 
cooling systems, which increases the risk of EP and the incidence of health concerns (Pereira 
and Marques, 2023). 

While this indicator identifies households struggling to pay for housing-related expenses, it 
has its limits for measuring EP. It does not provide information on housing quality or energy 
efficiency, which is crucial for a more complete picture of the situation in the household. The 
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high housing cost burden can be the consequence of the household’s drop in income, a quick 
increase in housing cost due to a situation of market inflation or a ramp-up in interest rates, 
or even due to the household’s decision to live in a better home with higher energy efficiency 
which requires a very limited amount of energy. Thus, it is essential to couple this indicator 
with indicators that provide information on income and energy efficiency regarding both the 
energy performance of the envelope and the energy efficiency of the equipment. With this 
combination of indicators, it would be possible to understand if there is indeed a connection 
between housing cost overburden, low income, and dwelling’s lack of energy efficiency, 
which, if demonstrated, would most likely mean a situation of EP. Another viable option 
would be to perform a joint analysis of the “Housing cost overburden rate” with the 
consensual-based proxy EP indicators that portray the ability of households to maintain a 
comfortable temperature in the winter and summer or the ability to pay for energy bills. For 
an even deeper analysis, these should also be complemented with the energy affordability 
indicators (2M and M/2) to detect potential overconsumption, but especially 
underconsumption, potentially indicative of situations of hidden EP, given that housing costs 
which are overly burdensome are more likely to lead to self-restriction of other needs. 

 

Example: A household spending a large portion of their income on 
housing costs due to high rents or mortgages due to rising interest rates 
may have  
to restrain energy consumption to  be able to make ends meet, thus being 
in a situation of EP. 

 

 

3.4.4 Updates and Disclaimer 

The “Housing cost overburden rate” has been added as a new indicator. 

 

In 2021, 8.3% of the population in the European Union were 

overburdened by housing costs, corresponding to 37.1* million 
Europeans.  

*considering that the European Union population in 2021 was 447.0 
million, according to EUROSTAT (2022i) 

3.5  Popu lat ion  cons ider ing  the i r  dwel l ing  as  too 

dark  

3.5.1 Current Situation 

The “Pop. Considering their dwelling as too dark” indicator refers to the percentage of the 
total population considering their dwelling as too dark and not having enough light. 

Figure 11 and 12 present the last data available for the indicator in map and bar chart. 

https://ec.europa.eu/eurostat/documents/3433488/5583236/KS-SF-08-081-EN.PDF.pdf/ff7fa28e-6f67-4d50-8a43-05f90e209f93?t=1414693674000
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Figure 11: MAP OF 
POPULATION CONSIDERING 
THEIR DWELLING AS TOO DARK 
(Total) in 2020  

Figure 12: BAR CHART OF 

POPULATION CONSIDERING 
THEIR DWELLING AS TOO DARK 
(Total) in 2020 
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3.5.2 Technical Details 
Table 9 presents the technical details for the “Pop. Considering their dwelling as too dark” 
indicator. It presents the statistical code used in the indicator source, the indicators’ Topics, 
the identification name used on the national energy poverty indicator’s section of the EPAH 
website, the timeline period with available data, the number of countries represented in the 
last update to the maximum 44 GEO list and/or NUT, and the data sources used. 

 

Table 9: POP. CONSIDERING THEIR DWELLING AS TOO DARK TECHNICAL DETAILS 

Identification 

Code 
(Sub)Topics Name Timeline # GEO Source 

TESSI295 
Facilities/Housing 
(Building Stock) 

Pop. Considering 
their dwelling as too 

dark 
2010-2021 37/44 EUROSTAT 

 

3.5.3 Limits and Application Suggestions 

The "Pop. considering their dwelling as too dark" indicator can reflect housing conditions and 
the ability to provide adequate lighting, essential for people's health, quality of life, and 
capabilities to perform productive work (Pellicer-Sifres et al., 2021). Inadequate lighting can 
stem from various factors, including the orientation and position of dwellings with sunlight, 
the presence and size of windows, and the number of light fixtures in the living spaces. The 
perception of a home being too dark can result from the lack of two different types of lighting 
– natural or artificial- whose lack can also be overlapped. 

Inadequate lighting harms health since it can cause eye strain, weariness, and an increased 
risk of accidents and injuries. Moreover, it hampers educational opportunities, as poor lighting 
conditions hinder reading, studying, and overall academic performance (Katoch et al., 2023). 
The lack of adequate lighting within households can limit social participation and community 
engagement, as individuals may feel reluctant to invite others into their poorly illuminated 
spaces or be unable to partake in social activities that require adequate lighting (Chen et al., 
2023) 

When homes lack sufficient natural light due to inadequate orientation, limited window size, 
or inadequate sun protection equipment, occupants face dimly lit interiors during the day 
that hinder their ability to carry out daily activities comfortably. The dwelling’s solar 
orientation impacts the amount of sunlight it receives and the heat energy it can obtain, 
which contributes to determining the necessary energy required to maintain thermal comfort. 
Hence, lower sunlight in a dwelling can mean higher necessary energy costs in the winter, 
but on the other hand, it can also decrease cooling energy needs in the summer. The use of 
sun protection equipment such as shutters and roller blinds and how the household uses 
them also impacts the natural lighting of the dwelling.  

On the other hand, a household may purposely use less artificial lighting to cut down on 
energy costs, living in a darker home. This can be related to inefficient lighting solutions that 
significantly contribute to increased energy bills and the difficulty in affording their 
replacement with more efficient ones (Maxim et al., 2016). On the other hand, a lack of 
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lighting fixtures or incorrect placement of lighting points within the home also exacerbates 
the problem of inadequate lighting. In Europe, EP is often linked to a lack of space heating 
and cooling, as artificial lighting is generally easily accessible and more affordable. The lack 
of artificial lighting can then signify deep problems of hardship and economic poverty, 
translating to very limited resources and/or precarious energy infrastructure. 

 

 

Example: A dwelling facing north in a cold climate receives less sunlight 
during the day, contributing to higher energy needs for space heating in 
the winter and higher necessary energy expenditure, potentially 
exacerbating affordability problems. 

 

 

 

Example: A dark home during the nighttime might be a sign of energy 
consumption, self-restriction behavior, and hidden energy poverty, as the 
household tries to reduce its energy use by not using its energy 
inefficient lighting equipment, contributing to high energy bills. 

 

 

When considering the utility of this indicator to asses EP, it is important to remember that 
the indicator is subjective and based on personal perception, with the inherent advantages 
and drawbacks of this type of indicator discussed in the previous report by (Gouveia et al., 
2022). This indicator does not address the underlying causes of the perceived lack of light, 
such as inadequate building design and orientation, inadequate shading equipment, or the 
decision to restrict artificial lighting consumption. To draw the connection between a dark 
dwelling and a potential situation of EP, it is essential to identify and analyse the causes, 
since not all these aspects necessarily reflect an EP problem. Also, a dark dwelling can result 
simply from the household's cultural habits and personal preferences, with no connection to 
affordability, building condition, or equipment problems. Thus, this indicator cannot be used 
to singlehandedly identify an EP problem. It should be used in conjunction with additional 
indicators such as income, energy affordability indicators, and ability to maintain thermal 
comfort and pay energy bills, to investigate a possible connection between affordability 
problems and lack of thermal comfort; if a connection is identified, the analysis should be 
pursued, and the indicator should also be cross analysed with indicators such as the dwelling 
characteristics and conditions, energy performance, and energy efficiency of building 
equipment, to explore a possible connection with poor housing conditions and poor home 
energy efficiency. This will help to pin down the underlying causes and rule out situations of 
personal preference or other issues unrelated to EP. 

 

3.5.4 Updates and Disclaimer 

The “Pop. Considering their dwelling as too dark” has been added as a new indicator. 
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In 2021, 6.7% of the European Union population considered  

their dwelling too dark, corresponding to 29.9* million Europeans.  

*considering that the European Union population in 2021 was 447.0 
million, according to EUROSTAT (2022i) 

 

  

https://ec.europa.eu/eurostat/documents/3433488/5583236/KS-SF-08-081-EN.PDF.pdf/ff7fa28e-6f67-4d50-8a43-05f90e209f93?t=1414693674000
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3.6  Popu lat ion  report ing  a  chronic  d isease  

3.6.1 Current Situation 

The “Pop. reporting a chronic disease” indicates the percentage of the population aged 15 
years and over who report having at least one chronic disease or longstanding illness. 

Figure 13 and 14 present the last data available for the indicator in map bar and chart for 
a selected disease (i.e., Asthma). 

 

 

  

Figure 13: MAP OF 
POPULATION REPORTING A 
CHRONIC DISEASE (asthma)  
in 2019 

Figure 14: BAR CHART OF 
POPULATION REPORTING A 
CHRONIC DISEASE (asthma)  
in 2019 
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3.6.2 Technical Details 
Table 21 presents the technical details for the “Pop. reporting a chronic disease” indicator to 
the maximum 44 GEO list, and the data sources used. The information presented includes 
the statistical code used in the indicator source, the indicators’ Topics, the identification name 
used on the national energy poverty indicator’s dashboard section of the EPAH website, the 
timeline period with available data, the number of countries represented in the last update 
in relation to the maximum 44 GEO list and/or NUT, and the data sources used. 

 

Table 10: POP. REPORTING A CHRONIC DISEASE’S INDICATOR TECHNICAL DETAILS 

Identification Code (Sub)Topics Name Timeline # GEO Source 

HLTH_EHIS_CD1I 
Socioeconomic 

aspects (Health) 
Pop. reporting a 
chronic disease 

2014, 
2019  

32/44 EUROSTAT 

 

The following options were selected from their original source and are available as 
disaggregation: 

 By disease 

o Asthma 

o Chronic lower respiratory diseases (excluding asthma) 

o Heart attack or chronic consequences of heart attack 

o Coronary heart disease or angina pectoris 

o High blood pressure 

o High blood lipids 

o Stroke or chronic consequences of stroke 

 

3.6.3 Limits and Application Suggestion 

EP is not just a cause of ill health but also a consequence of a context that was determined 
by ill-health (Middlemiss and Gillard, 2015). Studies have shown that people living in EP are 
more likely to suffer from chronic diseases due to inadequate heating, poor air quality, and 
other environmental factors that can negatively impact their health (Bentley et al., 2023). In 
fact, energy-poor households face challenges in maintaining a healthy indoor environment, 
which can increase the risk of chronic diseases (Hursthouse et al., 2022). People living in EP 
often are subjected to difficult trade-offs between paying for energy and healthcare or other 
essential needs (Oliveras et al., 2021). On the other hand, while someone may have a chronic 
disease that is not directly caused by energy poverty their health situation may cause them 
to have to spend prolonged periods of time in the home. In cases where homes are inefficient 
and/or the person’s disposable income is affected by their health status, they may be at 
increased risk of EP.  While there is a diversity of experiences and lifestyles of people with 
disabilities and chronic ill-health, this group often has higher energy needs, dependence on 
healthcare and support services, lack of social relations, and moving limitations (Ivanova and 
Middlemiss, 2021). They also often have lower income levels than the general population – 
with these disadvantages being stronger among those with congenital or multiple disabilities 
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(Simcock et al., 2021). Nevertheless, despite some studies showing correlations between EP 
and health problems (Ballesteros-Arjona et al., 2022; Davillas et al., 2022), it is difficult to 
establish causality as health problems are created by a multitude of factors across a long 
period of time. 

 

 

Example: Households that cannot afford to properly ventilate or heat 
their homes may experience mold growth, dampness, or poor air quality, 
which can lead to respiratory problems or exacerbate existing conditions  
like asthma. 

 

 

Although authors defend that health proxy indicators can be utilized to analyse and detect 
EP (Ballesteros-Arjona et al., 2022), indicators such as the “population reporting a chronic 
disease” should be used with parsimony when used to measure EP. It has a complex nature 
and a not straightforward relationship with EP, and it does not provide detailed information 
about the root causes of chronic diseases. Furthermore, it solely relies on self-reported 
chronic diseases, which may not capture the entire prevalence of chronic illnesses within a 
population. Other shortcomings lie in its infrequent data collection and limited temporal 
coverage. To investigate the connection between this indicator and EP, other indicators 
should be cross-analysed regarding the ability to maintain thermal comfort, income, housing 
conditions, energy efficiency of the dwelling, and energy equipment, aiming to identify the 
context of vulnerability that may strengthen the hypothesis of an existing connection. 
Indicators that provide more detailed information on the root causes of chronic diseases 
should be prioritized. It is worth mentioning that the source of the indicator provides further 
disaggregation. 

 

3.6.4 Updates and Disclaimer 

The “Pop. reporting a chronic disease” has been added as a new indicator. 

 

In 2021, more than one-third (35.2 %) of people in the European Union 

reported having a long-standing (chronic) health problem  
corresponding to 156* million Europeans. 

*considering that the European Union population in 2021 was 447.0 
million, according to EUROSTAT (2022i) 

  

https://ec.europa.eu/eurostat/documents/3433488/5583236/KS-SF-08-081-EN.PDF.pdf/ff7fa28e-6f67-4d50-8a43-05f90e209f93?t=1414693674000
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3.7  Causes of  Death  

3.7.1 Current Situation 

The “Causes of Death” indicator refers to the number of deaths per 100,000 inhabitants due 
to specific causes of death.  

Figure 15 and 16 present the last data available for the indicator in map and bar chart. 

 

 

  

Figure 15: MAP OF CAUSES OF 
DEATH (all causes of death 
excluding injury, poisoning and 
certain other consequences of 
external causes) in 2020 

Figure 16: BAR CHART OF 
CAUSES OF DEATH (All causes 
of death excluding injury, 
poisoning and certain other 
consequences of external 
causes) in 2020 
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3.7.2 Technical Details 
Table 11 presents the technical details for the “Causes of death” indicator such as the 
statistical code used in the indicator source, the indicators’ Topics, the identification name 
used on the national energy poverty indicator’s section of the EPAH website, the timeline 
period with available data, the number of countries represented in the last update in relation 
to the maximum 44 GEO list and/or NUT, and the data sources used. 

 

Table 11: CAUSES OF DEATH’S INDICATOR TECHNICAL DETAILS 

Identification Code (Sub)Topics Name Timeline # GEO Source 

HLTH_CD_ASDR2 
Socioeconomic 

aspects (Health) 
Causes of death 

2011-
2020  

35/44 

NUTS 1 
and 2 

EUROSTAT 

 

The indicator's disaggregation was chosen based on scientific knowledge highlighting the 
connection between distinct health issues associated with EP (e.g. Oliveras et al., 2020). The 
selected disaggregation details the respiratory and cardiovascular diseases that can be 
linked to EP and associated with increased morbidity and mortality rates. It is worth noting 
that the indicator's original source includes further disaggregation that might be used for a 
more in-depth examination of specific health issues associated with EP. 

The following options were selected from its original source and are available as 
disaggregation: 

 By disease 

o Tuberculosis 

o Mental and behavioral disorders  

o Diseases of the circulatory system  

o Diseases of the respiratory system  

o Diseases of the skin and subcutaneous tissue  

o Accidental poisoning by and exposure to noxious substances 

3.7.3 Limits and Application Suggestions 

The "causes of death” is another population-level health outcome indicator that can be used 
to assess the indirect health effects of living in EP. Individuals living in EP have an increased 
chance of death owing to respiratory ailments, cardiovascular disease, and other health 
issues (Whitehead et al., 2022). This indicator has similar advantages and drawbacks to the 
indicator “population reporting a chronic disease”, but with two main differences – it is not 
self-reported; thus, it is based on medical statistics, and it portrays a more severe potential 
consequence of EP, the death of a person. The indicator only captures the immediate cause 
of death, which can lead to underestimating the contribution of underlying or associated 
conditions (Oliveras et al., 2021). In such cases, it may fail to identify all the health conditions 
contributing to the death. To address this limitation, it may be helpful to cross-analyse this 
indicator with the medically diagnosed conditions to provide a more comprehensive 
understanding of the factors contributing to mortality. 
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Along with variations in medical diagnosis and practice that could lead to unequal reporting 
across regions or countries, the “causes of death” indicator might not accurately reflect the 
burden of avoidable mortality (Thacker et al., 2006). To overcome this constraint, it may be 
helpful to cross-analyse this indicator with the "Pop. reporting chronic disease" indicator to 
identify the reported diseases and potential contributing factors to mortality, possibly related 
to EP. Another limitation is that it may not capture deaths related to social determinants of 
health, such as poverty or inadequate housing. Thus, it may be useful to incorporate 
information on social determinants of health in mortality data collection and analysis to 
address this limitation. 

 

 

Example: A person may die from a heat stroke, but one of the 
underlying causes may be the lack of access to air conditioning  
and a comfortable living environment during a heat wave. 

 

 

 

Example: Burning firewood inside the dwelling in an old and inefficient 
fireplace, a situation that can be related to EP, can lead to a severe lack 
of indoor air quality and ultimately to the death of an occupant due to 
respiratory problems. 

 

To improve its application for EP diagnosis, it may be useful to incorporate information on 
associated or underlying conditions and social determinants of health together with 
indicators that assess income, energy affordability, ability to maintain thermal comfort, 
housing and equipment energy efficiency, and important drivers of EP. Doing so makes it 
possible to investigate the correlation between these factors and the observed mortality, 
aiming to identify potential vulnerability to EP. 

 

3.7.4 Updates and disclaimer 

The “Causes of death” has been added as a new indicator. 

 

In 2020, respiratory and circulatory diseases represented  

40% of causes of death among European Union inhabitants. 
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3.8  Popu lat ion  who cannot  afford  a  regu lar  use  

of  pub l ic  t ransport  

3.8.1 Current Situation 

The “Pop. who cannot afford a regular use of public transport” indicator refers to the 
percentage of people aged 16 or over who report that they cannot afford to use public 
transport on a regular basis due to financial reasons. 

 Figure 17 and 18 present the last data available for the indicator in map and bar chart. 

 

 

 

  

FIGURE 17: MAP OF 
POPULATION WHO CANNOT 
AFFORD A REGULAR USE OF 
PUBLIC transport (total) in 
2014 

Figure 18: BAR CHART OF 

POPULATION WHO CANNOT 
AFFORD A REGULAR USE OF 
PUBLIC TRANSPORT (Total) in 
2014 
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3.8.2 Technical Details 
Table 12 presents the technical details for the “Pop. who cannot afford a regular use of 
public transport” indicator. The following information is presented: statistical code used in 
the indicator source, the indicators’ topics, the identification name used on the national 
energy poverty indicator’s section of the EPAH website, the timeline period with available 
data, the number of countries represented in the last update in relation to the maximum 44 
GEO list and/or NUT, and the data sources used. 

 

Table 12: POP. WHO CANNOT AFFORD A REGULAR USE OF PUBLIC TRANSPORT’S INDICATOR TECHNICAL 
DETAILS 

Identification Code (Sub)Topics Name Timeline # GEO Source 

ILC_MDES13A and 

ILC_MDES13B 
Mobility 

Pop. who cannot 
afford a regular use 
of public transport 

2014  34/44 EUROSTAT 

The following options were selected from their original source and are available as 
disaggregation: 

o By sex 

▪ Males 

▪ Females 

o By age 

▪ From 16 to 29 years 

▪ From 16 to 64 years  

▪ 65 years or over  

o By income status 

▪ Below 60% of the median equivalized income  

▪ Above 60% of the median equivalized income 

o Status 

▪ Not employed persons 

▪ Unemployed persons 

▪ Retired persons 

▪ Other persons outside the labor force  

o Income quintile 

▪ First quintile 

▪ Second quintile 

▪ Third quintile 

▪ Fourth quintile 

▪ Fifth quintile 
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3.8.3 Limits and Application Suggestions 

Public transport is often the primary mode of transportation for low-income households, 
especially in urban areas where access to private transportation is limited or expensive 
(Albalate and Bel, 2010). Energy-poor families who cannot access public transport may be 
forced to rely on more polluting and energy-intensive modes of transportation, such as older 
and less fuel-efficient personal vehicles. This can increase mobility costs and exacerbate 
transport EP (Mattioli et al., 2018). In some cases, this can result in so-called “double energy 
vulnerability”, where consumers simultaneously suffer from domestic EP and transport 
poverty (Simcock et al., 2021). Households experiencing EP may be unable to afford private 
transportation. Therefore, they rely heavily on public transport to meet their daily needs, such 
as commuting to work and school or accessing essential services. If energy-poor households 
cannot afford public transportation, they may be limited in accessing essential services such 
as healthcare, education, and employment opportunities. This can lead to social exclusion 
and reduced quality of life. This can be the case for rural households, where scarce or 
expensive public transportation and longer distances may increase vulnerability to transport 
poverty (Simcock et al., 2021). Affordability of basic needs can be interconnected – a 
household may opt to spend on some needs in detriment of others (Oliveras et al., 2021; 
Burlinson et al., 2022), which implies the inability to afford the regular use of public 
transportation may reflect a situation where the household is prioritizing domestic energy 
services over transportation or that the household is unable to afford any of these basic 
needs, potentially even experiencing a problem where the lack of one exacerbates the lack 
of the other. 

 

Example: If public transportation is unreliable, infrequent, or expensive, 
low-income households may be forced to rely on more costly or less 
efficient forms of transportation, such as personal vehicles, which can 
further strain their limited financial resources and even impact domestic 
energy use. 

 

The indicator "Pop. who cannot afford regular use of public transportation" gives essential 
information on the transport-related issues that families experience. In contrast, the 
disaggregation of the indicators allows analysis of the impact on specific audiences, such as 
low-income families, women, or the elderly.  

However, it is important to remember that this indicator solely accounts for the inaccessibility 
of public transportation due to financial constraints and does not consider other 
transportation-related issues, such as the availability of public transit in specific areas or the 
quality of transportation services. Nevertheless, considering that private transport is often 
more expensive than public, the inability to afford the regular use of public transport is 
already a sign of serious deprivation, which may be linked with other types of deprivations 
such as domestic EP. To discern compound vulnerabilities, it is suggested that this indicator 
be used in conjunction with indicators that reflect domestic EP, such as housing affordability, 
housing quality and efficiency, energy affordability, or inability to maintain thermal comfort 
in the winter and summer. Other general socioeconomic indicators, such as income or the 
risk of poverty, can also be helpful to provide a more complete picture of the hardship at the 
household level.  
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3.8.4 Updates and disclaimer 

The “Pop. who cannot afford a regular use of public transport” has been added as a new 
indicator. 

 

In 2014, 2.4% of the European Union population could not afford 

regular use of public transport, corresponding to 12.2* millions 

Europeans. 

*considering that the European Union population in 2014 was 506.9 
million, according to EUROSTAT (2022i)  

https://ec.europa.eu/eurostat/documents/3433488/5583236/KS-SF-08-081-EN.PDF.pdf/ff7fa28e-6f67-4d50-8a43-05f90e209f93?t=1414693674000
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3 .9  Coo l ing  and  heat ing  degree  days  

3.9.1 Current Situation 

The “Cooling and heating degree days” indicator refers to how much (in degrees) and for how 
long (in days), the outside air temperature was, respectively, higher/lower than a specific 
"base temperature" (or "balance point"). Degree days are used for calculations of the energy 
consumption requirements to heat and cool buildings to thermal comfort standards.  

Figures 19 to 22 present the last data available for the indicator in map and bar chart. 

 

 

 

 

 

 

 

  

Figure 19: MAP OF COOLING 

DEGREE DAYS IN 2022 

 

Figure 20: BAR CHART OF  

COOLING DEGREE DAYS IN 
2022 
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Figure 21: MAP OF HEATING 
DEGREE DAYS IN 2022 

Figure 22: BAR CHART OF 
HEATING DEGREE DAYS IN 2022 
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3.9.2 Technical Details 
Table 13 presents the technical details for the “Cooling and heating degree days” indicator. 
The information presented includes the statistical code used in the indicator source, the 
indicators’ Topics, the identification name used on the national energy poverty indicator’s 
dashboard section of the EPAH website, the timeline period with available data, the number 
of countries represented in the last update in relation to the maximum 44 GEO list and/or 
NUT, and the data sources used. 

 

Table 13: COOLING AND HEATING DEGREE DAYS’ INDICATORS TECHNICAL DETAILS 

Identification Code (Sub)Topics Names Timeline # GEO Source 

NRG_CHDDR2_M Climate 
Cooling degree days 

Heating degree days 

2004-
2022  

29/44 

NUTS 1, 2 
and 3 

EUROSTAT 

The following options were selected from their original source and are available as 
disaggregation: 

o Cooling degree days 

o Heating degree days 

 

3.9.3 Limits and Application Suggestions 

The “Cooling and Heating Degree Days” are a measure that is used to calculate heating and 
cooling energy needed to heat or cool a building to a base temperature, normally a 
temperature that represents thermal comfort. It has been used in EP measurements directly 
or to estimate energy needs or consumption in several geographical contexts (Simoes et al., 
2016; März, 2018; Mashhoodi et al., 2019; Gouveia et al., 2019; Papada and Kaliampakos, 
2019; Spiliotis et al., 2020; Castaño-Rosa et al., 2021; Bardazzi et al., 2021) 

It is a direct reflection of the climate conditions of a country or region, enabling the 
comparison of energy needs only based on this aspect before considering the energy 
efficiency of buildings and equipment and the type of fuel being used. These indicators 
enable a deeper examination of estimated buildings’ energy needs and the potential impact 
of solutions such as energy renovation across regions and countries. It is also relevant to 
assess the effects of climate change or any extreme climate events on the energy needs of 
homes. This indicator can help calculate necessary energy consumption and expenditure for 
achieving thermal comfort conditions and compare it to actual expenditure to identify 
potential gaps (as in Palma et al., 2019). 

On the other hand, it does not directly consider building energy performance and efficiency 
nor the population's ability to afford energy services, which can vary significantly even within 
the same region. For instance, a home might have significant energy needs because it has 
low energy efficiency or is large and located in a cold climate. 

Furthermore, this indicator compares daily temperatures and does not fully reflect 
potentially significant hourly temperature changes, which can lead to the underestimation 
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of households' energy needs and vulnerabilities. These changes can majorly impact 
residential energy consumption for heating and cooling during that period of the day. In 
events such as cold spells, houses may require greater heating energy to maintain 
comfortable indoor temperatures, whereas heat waves may result in higher cooling energy 
demand. 

 

 

Example: If two households are living in two similar well-insulated 
homes in regions with different heating degree days’ values, the one 
living in the milder winter climate region will more likely be less 
vulnerable to EP. 

 

 

To assess EP, this indicator should be analysed in conjunction with data from shorter-span 
climate events to get a more comprehensive picture of the impact of climate on energy 
needs and equipment use. It should also be cross-assessed with indicators that represent 
buildings’ energy performance and equipment efficiency, final energy consumption, and fuel 
type to understand how these energy needs are being met. Finally, it is important to draw 
the connection, if possible, to indicators portraying energy affordability and the inability to 
maintain thermal comfort to validate and confirm potential problems related to difficulty or 
inability to ensure the necessary energy needs. 

 

3.9.4 Updates and disclaimer 

The “Cooling and heating degree days” have been added as a new indicator with two 
disaggregations. 

 

In 2022, the energy needs for heating a given building were 

approximately two-tenths lower and almost four times higher to cool 
than in 1979.  

Finland had the highest average annual HDD value (5 656), while for 
Malta, the value of this index was 534. 

Malta had the highest average CDD (580.4), and the lowest values for 
this index were calculated for Ireland (0.03)
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Looking Ahead  
The EPAH indicator dashboard serves as a crucial tool for diagnosing energy poverty and 
understanding its complex dimensions. It is important to consider the wealth of knowledge about 
energy poverty and apply it effectively to data analysis. The dashboard provides a comprehensive set 
of indicators that capture various aspects of energy poverty, allowing for a more holistic assessment 
of the issue. By leveraging this tool, we can gain valuable insights into the challenges faced by energy-
poor households and design targeted interventions to address their specific needs. 

To effectively utilize the EPAH dashboard, it is essential to have a strong understanding of energy 
poverty and the underlying factors that contribute to it. This knowledge helps in interpreting the data 
accurately and making informed decisions. It is crucial to consider the limitations of the indicators and 
understand their relevance within the context of energy poverty analysis. By incorporating the 
principles of geographical distribution, time distribution, validity, and reliability of data, we ensure the 
robustness and credibility of our analysis. 

As we look forward, it is important to continuously update and improve the EPAH dashboard to align 
with evolving knowledge and emerging energy poverty trends. Regular evaluation and feedback from 
users and experts in the field can inform future updates and enhance the effectiveness of the tool. By 
keeping the dashboard dynamic and responsive to the changing landscape of energy poverty, we can 
ensure its continued relevance and value in informing evidence-based policies and interventions. 

When analyzing energy poverty, it is beneficial to consider the following suggestions: 

 Employ a mixed indicators approach: Ensure that indicators encompass all drivers 
and effectively identify vulnerable populations. By adopting a comprehensive and 
inclusive approach to energy poverty analysis, including, for example, indicators from 
each of the new EPAH suggested topic/subtopics, the multifaceted nature of the issue 
can be better captured. 

 Complement EU-wide datasets with national data sources: Drawing from 
authoritative national datasets provides a robust and reliable foundation for further 

4 

https://energy-poverty.ec.europa.eu/observing-energy-poverty/national-indicators_en
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analysis. Take into consideration the indicators presented in our EPAH dashboard and 
combine other data from national sources, capturing a broad and representative picture 
of energy poverty within a specific context, enhancing the accuracy and credibility of 
the analysis. Using local or national data might reduce comparisons between other 
countries or regions but will be beneficial for zooming in on specific topics. 

 Advantages and limitations of EU-wide datasets: While EU datasets offer 
valuable advantages such as regular data collection, cross-country comparability, and 
methodological consistency, it is important to acknowledge their limitations. These 
limitations became evident when essential themes and comprehensive indicators were 
excluded from the analysis due to factors such as partial availability in specific member 
states, restricted access behind paywalls, or a lack of public accessibility. Examples 
include the absence of data on energy efficiency performance in building certification, 
incomplete energy consumption surveys, and gaps in records of extreme weather 
events. 

 Emphasize Data Gaps and Propose New Data Development Strategies: Consider 
initiating surveys or data collection efforts to address critical data gaps, aligning with 
the data requirements for Member States in their National Energy and Climate Plans 
updates and legislative initiatives like the 'Fit for 55 Package.' These data development 
efforts should support the creation of Member State Social Climate Plans and the 
formulation of effective energy poverty strategies. 

 Establish connections between indicators and different stages: Linking 
indicators to the various stages of addressing energy poverty, including diagnosis, 
planning, and monitoring, creates an integrated approach (EPAH, 2022). This seamless 
flow of information and insights enables policymakers and practitioners to make 
informed decisions based on a comprehensive understanding of energy poverty 
dynamics (Bessa and Gouveia, 2022). 

 Recognize the interconnectedness of energy poverty and climate change: 
Highlight the linkages and dependencies between these critical issues (Streimikiene et 
al., 2020). Emphasize the importance of addressing energy poverty within the broader 
context of climate action and sustainability, as the EPAH indicators do. 

 Consider regional/local variations: Energy poverty can manifest differently across 

regions and localities due to varying socio-economic conditions, climate, and energy 
infrastructure. Consider disaggregated data, such as by NUTs regions or urban/rural 
areas, to capture these variations and inform targeted interventions. 

 Explore different dimensions of energy poverty: Energy poverty is a complex 
challenge that affects various vulnerable demographic groups, with women and girls 
(Petrova and Simcock, 2021), or students (Castro and Gouveia, 2023) serving as 
illustrative examples due to their distinctive social roles and responsibilities Employing 
disaggregation techniques, such as gender-based or age analysis, can reveal the 
particular hurdles confronted by women our young people, encompassing constrained 
access to resources, increased susceptibility, and uneven allocation of energy-related 
benefits. This approach highlights the significance of recognizing a wide range of 
dimensions within the realm of energy poverty to facilitate comprehensive 
comprehension and the development of effective mitigation strategies. 
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In conclusion, the EPAH indicators dashboard, supported by this and last year's report, provides a 
powerful platform for analyzing energy poverty, offering a wide range of indicators and 
disaggregation. By applying the knowledge of energy poverty and employing sound data analysis 
techniques, we can unlock valuable insights and drive meaningful actions to alleviate energy poverty, 
promote sustainable energy access, and improve the well-being of vulnerable populations. The EPAH 
dashboard stands as a vital resource in our collective efforts to address the challenges of energy 
poverty and achieve a more equitable and sustainable energy future.  



- 51 - 

 

 

References 
Albalate, D., & Bel, G. (2010). What shapes local public transportation in Europe? Economics, mobility, 
institutions, and geography. In Transportation Research Part E: Logistics and Transportation Review 
(Vol. 46, Issue 5, pp. 775–790). Elsevier BV. https://doi.org/10.1016/j.tre.2009.12.010   

Ballesteros-Arjona, V., Oliveras, L., Bolívar Muñoz, J., Olry de Labry Lima, A., Carrere, J., Martín Ruiz, E., 
Peralta, A., Cabrera León, A., Mateo Rodríguez, I., Daponte-Codina, A., & Marí-Dell’Olmo, M. (2022). What 
are the effects of energy poverty and interventions to ameliorate it on people’s health and well-being? 
A scoping review with an equity lens. Energy Research & Social Science, 87, 102456. 
https://doi.org/10.1016/J.ERSS.2021.102456  

Bardazzi, R., Bortolotti, L., & Pazienza, M. G. (2021). To eat and not to heat? Energy poverty and income 
inequality in Italian regions. Energy Research and Social Science, 73(September 2020), 101946. 
https://doi.org/10.1016/j.erss.2021.101946  

Bentley, R., Daniel, L., Li, Y., Baker, E., & Li, A. (2023). The effect of energy poverty on mental health, 
cardiovascular disease and respiratory health: a longitudinal analysis. The Lancet Regional Health - 
Western Pacific, 0(0), 100734. https://doi.org/10.1016/j.lanwpc.2023.100734  

Bessa, S. & Gouveia, J.P.G. (2022) A framework for policy mix analysis: assessing energy poverty 
policies. Journal of Environmental Economics and Policy, DOI: 
https://doi.org/10.1080/21606544.2022.2153744  

Boemi, S.-N., & Papadopoulos, A. M. (2019). Energy poverty and energy efficiency improvements: A 
longitudinal approach of the Hellenic households. In Energy and Buildings (Vol. 197, pp. 242–250). 
Elsevier BV. https://doi.org/10.1016/j.enbuild.2019.05.027  

Burlinson, A., Davillas, A., & Law, C. (2022). Pay (for it) as you go: Prepaid energy meters and the heat-
or-eat dilemma. Social Science and Medicine, 315(November), 115498. 
https://doi.org/10.1016/j.socscimed.2022.115498  

5 

https://doi.org/10.1016/j.tre.2009.12.010
https://doi.org/10.1016/J.ERSS.2021.102456
https://doi.org/10.1016/j.erss.2021.101946
https://doi.org/10.1016/j.lanwpc.2023.100734
https://doi.org/10.1080/21606544.2022.2153744
https://doi.org/10.1016/j.enbuild.2019.05.027
https://doi.org/10.1016/j.socscimed.2022.115498


- 52 - 

 

Carfora, A.; Passaro, R.; Scandurra, G.; Thomas, A. The Casual Nexus between Income and Energy 
Poverty in EU Member States. Energies 2022, 15, 2822. DOI: https://doi.org/10.3390/en15082822 

Castaño-Rosa, R., Solís-Guzmán, J., Rubio-Bellido, C., & Marrero, M. (2019). Towards a multiple-
indicator approach to energy poverty in the European Union: A review. Energy and Buildings, 193, 36–
48. https://doi.org/10.1016/j.enbuild.2019.03.039  

Castaño-Rosa, R.; Barrella, R.; Sánchez-Guevara, C.; Barbosa, R.; Kyprianou, I.; Paschalidou, E.; 
Thomaidis, N.S.; Dokupilova, D.; Gouveia, J.P.; Kádár, J.; Hamed, T.A.; Palma, P. (2021) Cooling Degree 
Models and Future Energy Demand in the Residential Sector. A Seven-Country Case Study. 
Sustainability 2021, 13, 2987. DOI: https://doi.org/10.3390/su13052987  

Castro, C., Gouveia, J.P. (2023).Students' perception of energy poverty—A comparative analysis 
between local and exchange university students from Montevideo, Lisbon, and Padua. Front. Sustain. 
Cities, 23 March 2023 Sec. Urban Energy End-Use, Volume 5 - 2023 | 
https://doi.org/10.3389/frsc.2023.1114540 

Chen, C.-F., Yilmaz, S., Pisello, A. L., De Simone, M., Kim, A., Hong, T., Bandurski, K., Bavaresco, M. V., Liu, 
P.-L., & Zhu, Y. (2020). The impacts of building characteristics, social psychological and cultural factors 
on indoor environment quality productivity belief. Building and Environment (Vol. 185, p. 107189). 
https://doi.org/10.1016/j.buildenv.2020.107189  

CoM (2022). Reporting Guidelines on Energy Poverty. Support and Library. Covenant of Mayors for 
Climate & Energy – Europe. Available at: https://www.covenantofmayors.eu/support/library.html 

Davillas, A., Burlinson, A., & Liu, H. H. (2022). Getting warmer: Fuel poverty, objective and subjective 
health and well-being. Energy Economics, 106(August 2021), 105794. 
https://doi.org/10.1016/j.eneco.2021.105794   

EPAH (2021). EPAH ATLAS. EU Energy Poverty Advisory Hub. Directorate-General for Energy. European 
Commission https://energy-poverty.ec.europa.eu/discover/epah-atlas_en  

EPAH (2021a). EPAH Report: Tackling energy poverty through local actions ‒ Inspiring cases from 
across Europe. EU Energy Poverty Advisory Hub. Directorate General for Energy. European Commission.  
Available at: https://energy-poverty.ec.europa.eu/discover/practices-and-policies-
toolkit/publications/epah-report-tackling-energy-poverty-through-local-actions-inspiring-cases-
across-europe_en  

EPAH (2022). Introduction to the Energy Poverty Advisory Hub (EPAH) Handbooks: A Guide to 
Understanding and Addressing Energy Poverty. EU Energy Poverty Advisory Hub. Directorate General 
for Energy. European Commission. Available at: https://energy-
poverty.ec.europa.eu/discover/publications/publications/introduction-energy-poverty-advisory-hub-
epah-handbooks-guide-understanding-and-addressing-energy_en   

EPAH (2023). Energy Poverty Indicators Dashboard. EU Energy Poverty Advisory Hub. Directorate 
General for Energy. European Commission. European Commission. Available at: https://energy-
poverty.ec.europa.eu/observing-energy-poverty/national-indicators_en 

European Commission. (2021). Fit for 55': delivering the EU's 2030 Climate Target on the way to 
climate neutrality. Brussels, 14.7.2021 COM(2021) 550 final. Available at: https://eur-
lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3A52021AE5481 

https://doi.org/10.3390/en15082822
https://doi.org/10.1016/j.enbuild.2019.03.039
https://doi.org/10.3390/su13052987
https://doi.org/10.3389/frsc.2023.1114540
https://doi.org/10.1016/j.buildenv.2020.107189
https://www.covenantofmayors.eu/support/library.html
https://doi.org/10.1016/j.eneco.2021.105794
https://energy-poverty.ec.europa.eu/discover/epah-atlas_en
https://energy-poverty.ec.europa.eu/discover/practices-and-policies-toolkit/publications/epah-report-tackling-energy-poverty-through-local-actions-inspiring-cases-across-europe_en
https://energy-poverty.ec.europa.eu/discover/practices-and-policies-toolkit/publications/epah-report-tackling-energy-poverty-through-local-actions-inspiring-cases-across-europe_en
https://energy-poverty.ec.europa.eu/discover/practices-and-policies-toolkit/publications/epah-report-tackling-energy-poverty-through-local-actions-inspiring-cases-across-europe_en
https://energy-poverty.ec.europa.eu/discover/publications/publications/introduction-energy-poverty-advisory-hub-epah-handbooks-guide-understanding-and-addressing-energy_en
https://energy-poverty.ec.europa.eu/discover/publications/publications/introduction-energy-poverty-advisory-hub-epah-handbooks-guide-understanding-and-addressing-energy_en
https://energy-poverty.ec.europa.eu/discover/publications/publications/introduction-energy-poverty-advisory-hub-epah-handbooks-guide-understanding-and-addressing-energy_en
https://energy-poverty.ec.europa.eu/observing-energy-poverty/national-indicators_en
https://energy-poverty.ec.europa.eu/observing-energy-poverty/national-indicators_en
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3A52021AE5481
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3A52021AE5481


- 53 - 

 

European Commission (2021a). The European Pillar of Social Rights: turning principles into actions. 
European Commission - European Commission. 
https://ec.europa.eu/commission/presscorner/detail/en/ip_21_820  

EUROSTAT (2023). Glossary: At risk of poverty or social exclusion (AROPE). Eurostat. European 
Commission. Available at: https://ec.europa.eu/eurostat/statistics-
explained/index.php?title=Glossary:At_risk_of_poverty_or_social_exclusion_(AROPE)&oldid=546644  

Gouveia, J.P., Palma, P. Simoes, S. (2019). Energy poverty vulnerability index: A multidimensional tool 
to identify hotspots for local action. Energy Reports 5, November 2019, pp. 187-201. 
https://doi.org/10.1016/j.egyr.2018.12.004 

Gouveia, J.P., Palma, P., Bessa, S., Mahoney, K., Sequeira, M. (2022). National Indicators: Insights for a 
more effective measuring. EU Energy Poverty Advisory Hub. Directorate General for Energy. European 
Commission. Available at: https://energy-
poverty.ec.europa.eu/discover/publications/publications/energy-poverty-national-indicators-insights-
more-effective-measuring_en  

Hursthouse, F., Nocera, R., Lezcano, A. G., Caponetto, R. G., Polimeni, J. M., Simionescu, M., & Iorgulescu, 
R. I. (2022). Energy Poverty and Personal Health in the EU. International Journal of Environmental 
Research and Public Health 2022, Vol. 19, Page 11459, 19(18), 11459. DOI: 
https://doi.org/10.3390/IJERPH191811459  

Ivanova, D., and Middlemiss, L. (2021).  Characterizing the energy use of disabled people in the 
European Union towards inclusion in the energy transition. Nature Energy, 6, 1188–1197. DOI: 
https://doi.org/10.1038/s41560-021-00932-4  

Jessel, S., Sawyer, S., & Hernández, D. (2019). Energy, Poverty, and Health in Climate Change: A 
Comprehensive Review of an Emerging Literature. In Frontiers in Public Health (Vol. 7). Frontiers Media 
SA. DOI: https://doi.org/10.3389/fpubh.2019.00357  

Kamruzzaman, Md., Yigitcanlar, T., Yang, J., & Mohamed, M. (2016). Measures of Transport-Related 
Social Exclusion: A Critical Review of the Literature. Sustainability (Vol. 8, Issue 7, p. 696). MDPI AG. 
https://doi.org/10.3390/su8070696  

Karpinska, L., & Śmiech, S. (2020). Invisible energy poverty? Analysing housing costs in Central and 
Eastern Europe. Energy Research and Social Science, 70. DOI: 
https://doi.org/10.1016/J.ERSS.2020.101670  

Katoch, O, M., Sharma, R., Parihar, S. & Nawaz. A. (2023). Energy poverty and its impacts on health and 
education: a systematic review. International Journal of Energy Sector Management, 1750-6220. DOI: 
https://doi.org/10.1108/IJESM-10-2022-0007  

Kaygusuz, K. (2011). Energy services and energy poverty for sustainable rural development. Renewable 
and Sustainable Energy Reviews (Vol. 15, Issue 2, pp. 936–947). Elsevier BV. 
https://doi.org/10.1016/j.rser.2010.11.003  

Koukoufikis, G., & Uihlein, A. (2022). Energy poverty, transport poverty and living conditions - An 
analysis of EU data and socioeconomic indicators. Joint Research Center. European Commission. DOI:  
https://doi.org/10.2760/198712  

Lowans, C., Furszyfer Del Rio, D., Sovacool, B. K., Rooney, D., & Foley, A. M. (2021). What is the state of 
the art in energy and transport poverty metrics? A critical and comprehensive review. Energy 
Economics, 101(January), 105360. DOI: https://doi.org/10.1016/j.eneco.2021.105360  

https://ec.europa.eu/commission/presscorner/detail/en/ip_21_820
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:At_risk_of_poverty_or_social_exclusion_(AROPE)&oldid=546644
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:At_risk_of_poverty_or_social_exclusion_(AROPE)&oldid=546644
https://doi.org/10.1016/j.egyr.2018.12.004
https://energy-poverty.ec.europa.eu/discover/publications/publications/energy-poverty-national-indicators-insights-more-effective-measuring_en
https://energy-poverty.ec.europa.eu/discover/publications/publications/energy-poverty-national-indicators-insights-more-effective-measuring_en
https://energy-poverty.ec.europa.eu/discover/publications/publications/energy-poverty-national-indicators-insights-more-effective-measuring_en
https://doi.org/10.3390/IJERPH191811459
https://doi.org/10.1038/s41560-021-00932-4
https://doi.org/10.3389/fpubh.2019.00357
https://doi.org/10.3390/su8070696
https://doi.org/10.1016/J.ERSS.2020.101670
https://doi.org/10.1108/IJESM-10-2022-0007
https://doi.org/10.1016/j.rser.2010.11.003
https://doi.org/10.2760/198712
https://doi.org/10.1016/j.eneco.2021.105360


- 54 - 

 

Mahapatra, K.; Mainali, B.; Pardalis, G. (2019) Homeowners’ attitude towards one-stop-shop business 
concept for energy renovation of detached houses in Kronoberg, Sweden. Energy Procedia 2019, 158, 
3702–3708. 

Martín-Consuegra, F., Gómez Giménez, J. M., Alonso, C., Córdoba Hernández, R., Hernández Aja, A., & 
Oteiza, I. (2020). Multidimensional index of fuel poverty in deprived neighbourhoods. Case study of 
Madrid. Energy and Buildings, 224. https://doi.org/10.1016/j.enbuild.2020.110205  

Martiskainen, M., Sovacool, B. K., Lacey-Barnacle, M., Hopkins, D., Jenkins, K. E. H., Simcock, N., Mattioli, 
G., & Bouzarovski, S. (2021). New Dimensions of Vulnerability to Energy and Transport Poverty. Joule 
(Vol. 5, Issue 1, pp. 3–7). Elsevier BV. DOI: https://doi.org/10.1016/j.joule.2020.11.016  

März, S. (2018). Assessing the fuel poverty vulnerability of urban neighbourhoods using a spatial multi-
criteria decision analysis for the German city of Oberhausen. Renewable and Sustainable Energy 
Reviews, 82(July 2017), 1701–1711. https://doi.org/10.1016/j.rser.2017.07.006  

Mashhoodi, B., Stead, D., & van Timmeren, A. (2019). Spatial homogeneity and heterogeneity of energy 
poverty: a neglected dimension. Annals of GIS, 25(1), 19–31. 
https://doi.org/10.1080/19475683.2018.1557253  

Mattioli, G., Lucas, K. & Marsden, G. (2018). Reprint of Transport poverty and fuel poverty in the UK: 
From analogy to comparison. Transport Policy, 65, 114-125. DOI: 
https://doi.org/10.1016/j.tranpol.2017.07.007  

Middlemiss, M. & Gillard, R. (2015). Fuel poverty from the bottom-up: Characterising household energy 
vulnerability through the lived experience of the fuel poor. Energy Research & Social Science. 6. 146-
154. DOI: http://dx.doi.org/10.1016/j.erss.2015.02.001  

Ntaintasis, E., Mirasgedis, S., & Tourkolias, C. (2019). Comparing different methodological approaches 
for measuring energy poverty: Evidence from a survey in the region of Attika, Greece. Energy Policy, 
125(May 2018), 160–169. https://doi.org/10.1016/j.enpol.2018.10.048  

Oliveras, L., Peralta, A., Palència, L., Gotsens, M., López, M. J., Artazcoz, L., Borrell, C., & Marí-Dell’Olmo, 
M. (2021). Energy poverty and health: Trends in the European Union before and during the economic 
crisis, 2007–2016. Health and Place, 67. DOI: https://doi.org/10.1016/j.healthplace.2020.102294 

Palma, P., Gouveia, J.P. (2022). Bringing Energy Poverty Research into Local Practice: Exploring 
Subnational Scale Analyses. EU Energy Poverty Advisory Hub. Directorate General for Energy. European 
Commission. Available at: https://energy-poverty.ec.europa.eu/system/files/2022-
03/EPAH_Bringing%20Energy%20Poverty%20Research%20into%20local%20practice_final.pdf  

Palma, P., Gouveia, J.P., Simoes, S. G. (2019). Mapping the energy performance gap of dwelling stock 
at high-resolution scale: Implications for thermal comfort in Portuguese households. Energy and 
Buildings (190), pp. 246-261. https://doi.org/10.1016/j.enbuild.2019.03.002  

Papada, L., & Kaliampakos, D. (2019). Development of vulnerability index for energy poverty. Energy 
and Buildings, 183, 761–771. https://doi.org/10.1016/j.enbuild.2018.11.033  

Pellicer-Sifres, V., Simcock, N., & Boni, A. (2021). Understanding the multiple harms of energy poverty 
through the Nussbaum’s theory of central capabilities. Local Environment, 26(8), 1026–1042. DOI: 
https://doi.org/10.1080/13549839.2021.1952968  

Pereira, D. S., & Marques, A. C. (2023). How do energy forms impact energy poverty? An analysis of 
European degrees of urbanisation. Energy Policy, 173. DOI: 
https://doi.org/10.1016/J.ENPOL.2022.113346   

https://doi.org/10.1016/j.enbuild.2020.110205
https://doi.org/10.1016/j.joule.2020.11.016
https://doi.org/10.1016/j.rser.2017.07.006
https://doi.org/10.1080/19475683.2018.1557253
https://doi.org/10.1016/j.tranpol.2017.07.007
http://dx.doi.org/10.1016/j.erss.2015.02.001
https://doi.org/10.1016/j.enpol.2018.10.048
https://doi.org/10.1016/j.healthplace.2020.102294
https://energy-poverty.ec.europa.eu/system/files/2022-03/EPAH_Bringing%20Energy%20Poverty%20Research%20into%20local%20practice_final.pdf
https://energy-poverty.ec.europa.eu/system/files/2022-03/EPAH_Bringing%20Energy%20Poverty%20Research%20into%20local%20practice_final.pdf
https://doi.org/10.1016/j.enbuild.2019.03.002
https://doi.org/10.1016/j.enbuild.2018.11.033
https://doi.org/10.1080/13549839.2021.1952968
https://doi.org/10.1016/J.ENPOL.2022.113346


- 55 - 

 

Petrova, S. & Simcock, N. (2021) Gender and energy: domestic inequities reconsidered. Social & 
Cultural Geography, 22:6, 849-867, DOI: https://doi.org/10.1080/14649365.2019.1645200  

Petrova, S. (2017). Illuminating austerity: Lighting poverty as an agent and signifier of the Greek crisis. 
European Urban and Regional Studies (Vol. 25, Issue 4, pp. 360–372). SAGE Publications. DOI: 
https://doi.org/10.1177/0969776417720250  

Rademaekers, Koen, Yearwood, Jessica, Ferreira, Alipio, Pye, Steve, Hamilton, Anisimova, N. (2016). 
Selecting Indicators to Measure Energy Poverty. Trinomics. 

Sareen, S., Thomson, H., Tirado Herrero, S., Gouveia, J. P., Lippert, I., & Lis, A. (2020). European energy 
poverty metrics: Scales, prospects and limits. Global Transitions, 2, 26–36. DOI: 
https://doi.org/10.1016/J.GLT.2020.01.003  

Sequeira, M. & Gouveia, J.P. (2022) A Sequential Multi-Staged Approach for Developing Digital One-
Stop Shops to Support Energy Renovations of Residential Buildings. Energies 2022, 15, 5389. DOI: 
https://doi.org/10.3390/en15155389  

Shi, K., Yang, Y., De Vos, J., Zhang, X., & Witlox, F. (2022). Income and commute satisfaction: On the 
mediating roles of transport poverty and health conditions. Travel Behaviour and Society (Vol. 29, pp. 
297–307). Elsevier BV. https://doi.org/10.1016/j.tbs.2022.07.004  

Simcock, N., Jenkins, K. E. H., Lacey-Barnacle, M., Martiskainen, M., Mattioli, G. & Hopkins, D. (2021). 
Identifying double energy vulnerability: A systematic and narrative review of groups at-risk of energy 
and transport poverty in the global north. Energy Research & Social Science, Volume 82, 102351. DOI: 
https://doi.org/10.1016/j.erss.2021.102351 

Simoes, S. G., Gregório, V., & Seixas, J. (2016). Mapping Fuel Poverty in Portugal. Energy Procedia, 106, 
155–165. DOI: https://doi.org/10.1016/J.EGYPRO.2016.12.112 

Spiliotis, E., Arsenopoulos, A., Kanellou, E., Psarras, J., & Kontogiorgos, P. (2020). A multi-sourced data 
based framework for assisting utilities identify energy poor households: a case-study in Greece. Energy 
Sources, Part B: Economics, Planning and Policy, 15(2), 49–71. 
https://doi.org/10.1080/15567249.2020.1739783  

Stojilovska, A., Dokupilová, D., Gouveia, J. P., Bajomi, A. Z., Tirado-Herrero, S., Feldmár, N., Kyprianou, I., 
& Feenstra, M. (2023). As essential as bread: Fuelwood use as a cultural practice to cope with energy 
poverty in Europe. Energy Research &amp; Social Science (Vol. 97, p. 102987). Elsevier BV. 
https://doi.org/10.1016/j.erss.2023.102987  

Streimikiene, D., Lekavičius, V., Baležentis, T., Kyriakopoulos, G. L., & Abrhám, J. (2020). Climate Change 
Mitigation Policies Targeting Households and Addressing Energy Poverty in European Union. Energies 
(Vol. 13, Issue 13, p. 3389). MDPI AG. DOI: https://doi.org/10.3390/en13133389  

Thacker, S. B., Stroup, D. F., Carande-Kulis, V., Marks, J. S., Roy, K., & Gerberding, J. L. (2006). Measuring 
the Public’s Health. Public Health Reports (Vol. 121, Issue 1, pp. 14–22). SAGE Publications. 
https://doi.org/10.1177/003335490612100107 

Thomson, H., Bouzarovski, S., & Snell, C. (2017). Rethinking the measurement of energy poverty in 
Europe: A critical analysis of indicators and data. Indoor and Built Environment, 26(7), 879–901. DOI: 
https://doi.org/10.1177/1420326X17699260  

Whitehead, M., Taylor-Robinson, D., & Barr, B. (2022). Fuel poverty is intimately linked to poor health. 
BMJ, 376. DOI: https://doi.org/10.1136/BMJ.O606  

https://doi.org/10.1080/14649365.2019.1645200
https://doi.org/10.1177/0969776417720250
https://doi.org/10.1016/J.GLT.2020.01.003
https://doi.org/10.3390/en15155389
https://doi.org/10.1016/j.tbs.2022.07.004
https://doi.org/10.1016/j.erss.2021.102351
https://doi.org/10.1016/J.EGYPRO.2016.12.112
https://doi.org/10.1080/15567249.2020.1739783
https://doi.org/10.1016/j.erss.2023.102987
https://doi.org/10.3390/en13133389
https://doi.org/10.1177/003335490612100107
https://doi.org/10.1177/1420326X17699260
https://doi.org/10.1136/BMJ.O606


- 56 - 

 

  


