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Figures 3 to 6 show the distribution of household expenses for different types of 
households in twelve different domains1:  

 
Figure 3: Average share of expenditure (parts per thousand) distribution in domains of the 

different income quintiles. Quintile 1 is the lowest income quintile. Source: Authors. Data: HBS 
for 2020 - Eurostat (2022f). 

 
Figure 4: Average share of expenditure (parts per thousand) distribution in domains of the 

different family structures. A1: single adult; A2: two adults; A3: three adults; when _DCH: the 
structure also has dependent children. Source: Authors. Data: HBS for 2020 - Eurostat 

(2022g). 

 
1 The expenses are distributed in twelve different domains: Food and non-alcoholic beverages 
(CP01); Alcoholic beverages, tobacco and narcotics (CP02); Clothing and footwear (CP03); 
Housing, water, electricity, gas and other (CP04); Furnishing, household equipment and 
housing maintenance (CP05); Health (CP06); Transport (CP07); Communications (CP08); 
Recreating and culture (CP09); Education (CP10); Restaurants and hotels (CP11); and 
Miscellaneous good and services (CP12). 
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Figure 5: Average share of expenditure (parts per thousand) distribution in domains of the 
different urban-rural types, being DEG3 rural, DEG2 intermediate, and DEG1 urban. Source: 

Authors. Data: HBS for 2020 - Eurostat (2022i). 

 

 
Figure 6: Average share of expenditure (parts per thousand) distribution in domains of the 

different age ranges. Y_LT30: less than 30; Y_GE60: older than 60; Y30-44: between 30 and 
44; Y45-59: between 45 and 59. Source: Authors. Data: HBS for 2020 - Eurostat (2022h). 
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is useful to indicate how much final users rely on which type of fuel. The more the final 
users rely on fossil fuels, the more changes the system needs to suffer; hence, there 
are more chances to impact accessibility when phasing them out potentially. Finally, 
European countries depend on imported energy from third-party countries. Localising 
energy production is essential to ensure a resilient energy system. The more a country 
reduces its dependence on external factors, the more resilient it is. 

 
Figure 8: Share of the Main Producer in 2020. The higher the share of one producer, the higher 
the likelihood that potential negative consequences will have a wide impact. Source: Authors. 

Data: Eurostat (2022a). 
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Figure 9: Share of Renewable Energies in energy consumption in 2020. The more a country 

depends on Renewable energies, the fewer changes they will need to deal with. Source: 
Authors. Data: Eurostat (2022b). 

 
Figure 10: Share of Imports in 2020. The more a country depends on external sources, the 
higher the risk of unexpected changes or events. Source: Authors. Data: Eurostat (2022c). 
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not be considered. Thus, Section 5.1 will compare the maps obtained with other energy 
poverty indicators by EPAH. 

 

 
Figure 13: Energy Purchase Index map in 2020, showing the amount of energy a household 
typically purchases per month using average income data. Source: Authors Data: Eurostat 

(2022f; 2022d; 2022t). 

As explained, energy poverty is a multidimensional issue. Thus, analysing the 
affordability of other basic lifestyle domains is also essential. Households suffering more 
pressure to access basic services might be more vulnerable to energy poverty due to 
their need to choose which domain deserves more effort. Housing and food are shown 
to be basic domains for all households (Ivanova et al., 2017; Ivanova & Wood, 2020). 
Thus, normalising the affordability of those domains within countries and comparing 
them to energy affordability can help disentangle which households will be at a higher 
risk of the eat-or-heat dilemma. Table 10 shows how food or housing systems might be 
impacted by low-carbon transitions and decrease households' accessibility to them. 
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Table 10: Potential regional impacts that might worsen basic domain accessibility. Source: 
Authors. 

Domain Description Potential impacts 

Energy Switching to renewable energy production might create 
injustice by switching consolidated energy and economic 
systems to new systems with potentially less capability to 
manage externalities (N. Srivastava & Kumar, 2022). 
Besides, decentralised energy systems help ensure equal 
distribution and energy justice in energy transition 
(Lacey-Barnacle et al., 2020). Finally, local energy 
production brings aspects of accessibility and 
environmental, procedural, and recognitional justice into 
the transition. 

Higher costs due to changes 
in energy production (Hanke 
et al., 2023; Shelton & Eakin, 
2022). 

Food Energy needs influence food accessibility, as some 
households need to cover both basic needs with a low 
income (Carley et al., 2022; Cong et al., 2022). Moreover, 
affordability and availability of water and energy greatly 
impact food production (Bamisile et al., 2023). 

Higher food production costs. 

 

Food restrictions. 

Housing Housing infrastructure and building stock are important 
dimensions of the energy poverty issue (Amorim-Maia et 
al., 2023). Moreover, housing is a basic need, so 
households must deal with it. 

Higher housing prices. 

Any change in the food supply chain might impact food prices and put more pressure 
on households through the food domain. When normalised, the Food Price Index can 
also be useful to visualise how much stress households suffer in the food domain. Food 
price indexes (FPI) can be normalised using the expenditure in the food domain. When 
multiplying the FPI by the relative expenditure in the food domain, the resulting number 
will indicate how stressed households are due to inflation by indicating the real % of 
household expenditure they would need to spend to afford the same amount of food 
they could obtain in 2015 while spending the same %, as shown in Table 11. 

 
Table 11: Example of a normalised index for the Food Domain. Source: Authors. Data from 

FAO, from 2020. 

 Country A Country B 

Expenses in the Food Domain 
(2020) 

25% 25% 
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FPI (base year 2015) 1.15 1.30 

Real affordability 1.15 * 0.25 = 28.75% 1.30 * 0.25 = 32.50% 

Interpretation To purchase the same amount of 
food as in 2015, households 
must spend 28.75%.  

 To purchase the same amount of 
food as in 2015, households must 
spend 32.50%. 

Conclusion This means that households in country B are now under higher 
pressure regarding food acquisition than in country A, even though 
they both spend 25% of their expenses. 

 

Figure 14 shows the geographical distribution of such an index. due to the availability 
of the data, no differences between regions within the same countries can be observed.  

 
Figure 14: Normalised Food Price Index in 2020, using average expenditure in the food 

domain, average income per region, and national FPI. Source: Author. Data: Eurostat (2022i; 
2022p). 
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Similar to the previous analysis, conducting the same procedure with the housing 
domain is possible. When taking the price per sqm (rent), expenditure in housing, and 
average income per region, an index of housing affordability shows how much space 
households can afford per month (Figure 15). A tentative overview is provided in Figure 
15, using housing data from a third-party source in 2023 for renting a 3-room apartment 
close to the city centre. Even though that last one is not immediately comparable to 
previous maps due to date mismatching, results for the whole subsection will be in 
Section 8. 

 
Figure 15: Housing Affordability. Data: Price values extracted from numbeo.com, for the year 

2023. Other values were available from EUROSTAT for 2020.  Source: Authors. Source: 
Authors. Data: Numbeo (2024); Eurostat (2022i; 2022t). 

4.2. The Lifestyle approach: Pressure on Lifestyle Domains 

The last section explained the importance of the multidimensionality of energy poverty, 
particularly how the collisions of accessibility and affordability of energy and other basic 
domains might produce energy poverty at the regional scale. However, not everyone is 
equally at risk (Hughes & Hoffmann, 2020; Shelton & Eakin, 2022). Identifying energy 
poverty thresholds from the lifestyle perspective is yet to be explored. Specifically in 
the field of policy-making, energy poverty definitions typically overlook domain 
interactions (Cong et al., 2022; Drago & Gatto, 2023; Fry et al., 2023). On the one 
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The distribution of energy expenditure values varies according to the household type 
and country. Figure 17 shows that some groups, such as single adults, the lowest 
income quintile, or the elderly, tend to have more values distributed closer and over the 
10% threshold.  Contrastingly, Figure 18 shows that, geographically, at least 10 
countries out of the 25 have values surpassing the 10% threshold, and three more 
countries are less than 1% closer to that threshold. This observation highlights that 
energy poverty is an extended issue throughout Europe. 

 
Figure 17: Boxplot diagram, by household type. It shows the distribution of values in energy 
expenditure in 2020. Red line draws the 10% energy poverty threshold. Each box represents 

one household type. Source: Authors. Data: Eurostat (2022f; 2022g; 2022h; 2022i). 

 
Figure 18: Boxplot diagram, by countries in 2020. It shows the distribution of values in energy 

expenditure. The dark red line draws the 10% energy poverty threshold. The light red line 
shows 9% of expenses in energy poverty. Each box represents one household type. Source: 

Authors. Data: Eurostat (2022f; 2022g; 2022h; 2022i).   
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Figure 20: Scatter plot relating energy expenditure (X axis), and expenditure in basic domains 

(Y axis) Values are categorised by colors according to household types. Red vertical line 
shows the energy poverty threshold (10%), for the year 2020. Source: Authors. Data: Eurostat 

(2022f; 2022g; 2022h; 2022i). 

 
Figure 21: Scatter plot relating energy expenditure (X axis), and expenditure in basic domains 
(Y axis) Values are categorised by colors according to countries. Red vertical line shows the 
energy poverty threshold (10%), for the year 2020. Source: Authors. Data: Eurostat (2022f; 

2022g; 2022h; 2022i). 
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Figure 23: Correlation between energy (X-axis) and food expenditure (Y-axis). Categorised by 
country, for the year 2020. Source: Authors. Data: Eurostat (2022f; 2022g; 2022h; 2022i). 

The households that might suffer more due to changes in their food domain can be 
identified by looking at the values that are above the food threshold, categorising them 
by household types and countries. By looking at the household types, it can be seen 
that those who are more likely to face conflicts when choosing between the food and 
the energy domain are the population who are older than 60 years old (22 times), three 
adults sharing a house (21 times), three adults sharing a house with children (20 times), 
two adults sharing a house (20 times), and those who are in the lowest income quintile 
(19 times). Nevertheless, more groups share the number of times with this last one, 
such as people between 45-59 years old or people in the third lowest quintile, and the 
differences within the groups are marginal (Figure 24). In terms of countries, Balkan 
and Baltic countries are among the ones that embrace the largest number of household 
groups (Figure 25).  
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Figure 24: Distribution of groups in or above the defined interval of food expenditure. The top 

5 household types are in red, for the year 2020. Source: Authors. Data: Eurostat (2022f; 
2022g; 2022h; 2022i). 

 
Figure 25: Distribution of countries with more values in or above the defined interval of food 
expenditure. In red, the top 5 countries, for the year 2020. Source: Authors. Data: Eurostat 

(2022f; 2022g; 2022h; 2022i). 

  



D6.2 - Report on energy justice for vulnerable households                                  

                    

54 

4.2.3. Housing  

Housing is the other basic domain for all households. Being able to afford proper housing 
is essential to ensure a just and equitable energy transition. Housing conditions are 
critical to energy poverty, as inadequate and substandard housing conditions are often 
associated with higher energy poverty rates (Alba-Rodríguez et al., 2022; Amorim-Maia 
et al., 2023). Thus, understanding how household expenditure in housing relates to 
energy expenditure will help better identify energy-poor households. 

Housing expenditure data also shows a significant positive correlation compared to the 
energy domain (cor=0.3344894; P-value = 1.001e-12) (Figure 26). Following food and 
generic basic trends, households tend to increase their energy expenditure 
simultaneously with housing. Statistically, households who spend 10% or more of their 
budget on energy are likely to spend 34.53% of their expenses on housing, with a 
confidence interval of 19.64% to 49.43% (95% conf.). Moreover, geographically 
speaking, it can be observed that some countries follow a much more increased linear 
correlation than others, with their households spending at least 30% of their 
expenditure on housing. 

 
Figure 26: Correlation between energy expenditure (X-axis) and Housing expenditure (Y-
axis). Categorised by household type, for the year 2020. Source: Authors. Data: Eurostat 

(2022f; 2022g; 2022h; 2022i). 
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Figure 27: Correlation between energy expenditure (X-axis) and housing expenditure (Y-axis). 

Categorised by country, for the year 2020. Source: Authors. Data: Eurostat (2022f; 2022g; 
2022h; 2022i). 

There are fewer countries (21) where the values for food expenditure surpass the 
calculated threshold of 18.11 to 36.16% than countries (all countries) where the 
housing expenditure is above the calculated threshold of 19.64% to 49.43% (Figure 
28). Data show that households might suffer more pressure from the housing domain 
than the food domain. When looking at the household types placed within or above the 
interval, even though the distribution seems much equally distributed, three or more 
adults in the same house (26 times), single adults (26 times), single adults with children 
(26 times), two adults (26 times), and any age group above 30 (26 times) seem to 
have higher housing and energy expenditures together (Figure 28). There is no clear 
differentiation between countries (Figure 29). 
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Figure 28: Distribution of household types with more values in or above the defined interval of 

housing expenditure. In red, the top 5 household types, for the year 2020. Source: Authors. 
Data: Eurostat (2022f; 2022g; 2022h; 2022i). 

 
Figure 29: Distribution of countries with more values in or above the defined interval of 

housing expenditure. In red, the top 5 countries, for the year 2020. Source: Authors. Data: 
Eurostat (2022f; 2022g; 2022h; 2022i). 
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4.2.4. Healthcare 

The healthcare domain is also important for European households. As shown in Figure 
30, the healthcare domain and energy expenditure also share a significant positive 
correlation (cor=0.2239646; P-value = 2.654e-06). However, unlike in previous 
domains, the geographical distribution of values tends to be more individualised 
regarding countries, as a visual check of Figure 31 can confirm. The institutionalisation 
of the healthcare systems at a national level and the differences in their functionality 
might explain that. In fact, even though the correlation is significant, that difference 
within countries also makes the calculation of an interval unclear, giving a broad range 
of 11.29-76.16% (95% conf.).  

 
Figure 30: Correlation between energy expenditure (X-axis) and healthcare expenditure (Y-
axis). Categorised by household types, for the year 2020. Source: Authors. Data: Eurostat 

(2022f; 2022g; 2022h; 2022i). 
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Figure 31: Correlation between energy expenditure (X-axis) and healthcare expenditure (Y-

axis). Categorised by country, for the year 2020. Source: Authors. Data: Eurostat (2022f; 
2022g; 2022h; 2022i). 

Due to the high uncertainty when conducting the interval analysis, only the top 50% of 
the interval was considered. Even though some values might be skipped, analysing the 
top 50% of the interval might establish a base for further studies. Thus, only values 
ranging from 43.72% to 76.16% in healthcare expenditure are used for household 
identification analysis. As could have been expected after the initial analysis on domain 
elasticity in the introduction, older people are most at risk of energy poverty due to 
their healthcare needs (17 times), followed by two adults living together (15 times), 
single adults (14 times), and people from the two lowest income quintiles of their 
respective countries (12 and 13 times)  (Figure 32). When looking at the geographical 
distribution, a few countries show values above the interval, such as Greece, Cyprus, 
Latvia, Malta, and Belgium, with quite high percentages compared to the others (Figure 
33). 
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Figure 32: Distribution of countries with more values in or above the defined interval of 

healthcare expenditure. In red, the top 5 household types, for the year 2020. Source: Authors. 
Data: Eurostat (2022f; 2022g; 2022h; 2022i). 

 
Figure 33: Distribution of countries with more values in or above the defined interval of 

healthcare expenditure. In red, the top 5 countries, for the year 2020. Source: Authors. Data: 
Eurostat (2022f; 2022g; 2022h; 2022i). 
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4.2.5. Education 

The elasticity analysis shows that, in general terms, the education domain does not 
behave as a basic domain but as a luxury one. However, when analysing the different 
household groups separately, structures with children show significantly greater 
expenditure on education than other household groups, highlighting the sector as 
essential for them (Section 3.1). However, in contrast to other basic domains, education 
negatively correlates with energy expenditure (rho=-0.41666; P-value < 2.2e-16), 
meaning that European households reduce their expenditure on education over the 
capacity to afford energy (Figures 34 and 35). 

 
Figure 34: Correlation between energy expenditure (X-axis) and education expenditure (Y-
axis). Categorised by household types, for the year 2020. Source: Authors. Data: Eurostat 

(2022f; 2022g; 2022h; 2022i). 
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Figure 35: Correlation between energy expenditure (X-axis) and education expenditure (Y-
axis). Categorised by countries, for the year 2020. Source: Authors. Data: Eurostat (2022f; 

2022g; 2022h; 2022i). 

As different levels of education have different costs, more disaggregated data might be 
needed to understand the issue. HBS provides separate data for pre-primary, primary, 
secondary, and other education types, which allows an analysis of the different 
education types. When doing so, it can be observed that the negative coefficient 
decreases (cor=0.-0.2617001; P-value=7.033e-06) when only primary and secondary 
data are considered (Figure 36), aligning it more with the other basic domains. 
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Figure 37: Distribution of countries with more values in or above the defined interval of 

education expenditure. In red, the top 5 countries, for the year 2020. Source: Authors. Data: 
Eurostat (2022f; 2022g; 2022h; 2022i). 

 

Figure 38: Distribution of countries with more values in or above the defined interval of 
education expenditure. In red, the top 5 household types, for the year 2020. Source: Authors. 

Data: Eurostat (2022f; 2022g; 2022h; 2022i). 
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4.2.6. Transport  

Ivanova and Wood (2020) determined that the land transport sector can be considered 
a basic domain for those living in rural areas. However, an initial analysis of all the 
sectors shows a significant negative correlation (cor=-0.5912039; P-value<2.2e-16) 
(Figure 39), positioning the transport domain as non-basic. HBS Transport data 
includes, in its initial values, personal vehicle purchases and air transport expenditures, 
considered luxury domains (Ivanova et al., 2017; Ivanova & Wood, 2020). Even though 
data about personal vehicle purchases can be separated, air transport cannot be 
extracted from the initial values.  

When separating only the values by the degree of urbanisation (Figure 40), it can be 
seen that households in the intermediate and rural areas show a more neutral 
correlation between their expenditures in energy and transport, highlighting the 
potential alignment with the results of Ivanova and Wood, 2020. However, further 
research with more detailed data would be needed to obtain confident results, especially 
when air transport is highly relevant to household carbon emissions. 

 
Figure 39: Correlation between energy expenditure (X-axis) and transport expenditure (Y-
axis). Categorised by household types, for the year 2020. Source: Authors. Data: Eurostat 

(2022f; 2022g; 2022h; 2022i). 
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Figure 40: Correlation between energy expenditure (X-axis) and transport expenditure (Y-

axis). Only households by degree of urbanisation, for the year 2020. Categorised by household 
types. Source: Authors. Data: Eurostat (2022f; 2022g; 2022h; 2022i). 
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Figure 41: Correlation between energy expenditure (X-axis) and NDI (Y-axis). Categorised by 

household types, for the year 2020. Source: Authors. Data: Eurostat (2022f; 2022g; 2022h; 
2022i); Eurostat (2022j; 2022k; 2022l; 2022m; 2022o; 2022q). 

4.3.1. Income regional distribution 

As the previous section shows, households from the first or second lowest income 
quintile are typically identified as groups that might suffer more from lifestyle changes. 
However, when analyzing the NDI for each household income quintile, it can be seen 
that values of the lowest income quintiles have higher variance than those in the highest 
income quintiles (Figure 42). Geographically speaking, it means that, independently of 
the country, the population on the lowest income quintile will likely be at risk of energy 
poverty, while the population belonging to the second lowest quintile might be much 
safer depending on the country. Figure 43 shows, by country, the NDI of the lowest 
income quintile. 

 
Figure 42: Boxplot diagram of the NDI (Y axis) for the four lowest income quintiles for the 

year 2020. Source: Authors. Data: Eurostat (2022u). 
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When looking at specific categorisations that are relevant for lifestyles, such as age, 
women tend to have slightly lower NDIs. However, the difference becomes noticeable 
in population older than 65 (Figure 45). Compared to other age groups, the NDI 
variance for women older than 65 is much lower than the one for men and closer to the 
poverty threshold line, indicating that women older than 65 will likely be at increased 
risk of being energy-poor compared to men and that gender becomes extremely 
relevant after the age of 65. 

 
Figure 45: Boxplot diagram. Distribution of values of different age ranges households, by 

gender for the year 2020. Source: Authors. Data: Eurostat (2022j). 

Differences across urbanisation degrees are also noticeable, with rural households 
closer to the threshold than urban households. Even though the differences between 
genders are minimal, male households are less vulnerable than women, and this 
difference is exacerbated in urban environments (Figure 46). 

 
Figure 46: Difference between income and poverty threshold in urban-rural households, by 

gender for the year 2020. Source: Authors. Data: Eurostat (2022o). 
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When mapping the NDI for elderly females (Figure 53), it can be seen that they might 
face an increased risk of energy poverty in Irish, Balkan and Scandinavian regions, 
(Figure 47). Even though the percentage of women older than 65 seems balanced 
throughout Europe, some Balkan regions show a higher share of the population 
belonging to that group (Figure 48). 

 
Figure 47: Differences between median income for elderly women and poverty threshold for 

the year 2020. Source: Authors. Data: Eurostat (2022o; 2022q). 

 
Figure 48: Percentage of population who are women, and older than 65. Source: Authors. 

Data: Eurostat (2022r). 
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4.3.3. Ethnicity 

Minority ethnic and racial groups are typically more vulnerable to suffering negative 
effects from societal changes (Al-Jawaldeh et al., 2022; Amorim-Maia et al., 2022; 
Lacey-Barnacle et al., 2020; Lawrance et al., 2022; N. Srivastava & Kumar, 2022). 
Structural racism and colonialism might explain this phenomenon (Kinol et al., 2023; 
Mattar et al., 2021). Ultimately, these non-integrative behaviours result in 
discrimination and lower economic capacity and opportunities. Few economic datasets 
are available at a disaggregated regional level or by specific ethnic and racial groups.  
Eurostat offers the possibility of analysing the disposable income by country of birth, 
age group, and gender. 

The population born outside the EU is much closer to the risk of poverty threshold than 
the EU population (Figure 49). Following the same trend as the generic analysis in the 
gender section, (1) women born outside the EU tend to perceive less income than men 
and (2) the elderly3 less than younger age groups. However, the variance of values in 
non-EU groups remains lower and closer to the poverty threshold than groups born in 
the EU, indicating a higher vulnerability to energy poverty risk. 

 
Figure 49: Differences between disposable income and threshold, by origin of country. Source: 

Authors. Data: Eurostat, (2022m). 

Balkan, Baltic and Southern European countries show a smaller difference between the 
NDI of elderly women born outside the EU (Figure 50). Contrastingly, Balkan countries 
have a lower share of immigrants coming from outside the EU, while Southwest and 
Baltic countries have a higher percentage of immigrants coming from outside the EU 
within their population compared to other countries.  

 
3 In this case, older tan 55 years old due to data availability. 
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Figure 50: Income difference with threshold, average of medians of all groups, for non-EU 

groups for the year 2020. Source: Authors. Data: Eurostat (2022m; 2022q). 

 
Figure 51: Percentage of non-EU population in each country for the year 2020. Source: 

Authors. Data: Eurostat (2022s). 
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4.3.4. Housing conditions and tenure 

Energy poverty depends on housing and building conditions (Alba-Rodríguez et al., 
2022; Amorim-Maia et al., 2023). Tenure of housing might be a determinant when 
applying climate actions at the household level, especially when applying to the building 
and infrastructure sectors. Not owning a property increases the risk of becoming 
energy-poor because the household is not free to decide on the uptake of climate action. 
Thus, looking more closely into tenure conditions might also help identify vulnerable 
groups. 

When analysing the NDI, households renting a property tend to be closer to it, with a 
lower variance. The population younger than 18 years old are especially close to that 
threshold compared to others, with women showing a slightly worse condition than men. 
Regarding the groups owning a property, women older than 65 have lower NDI values 
with a lower variance, following the findings from previous sections (Figure 52). 

 
Figure 52: Differences between disposable income and poverty threshold by tenure, gender, 

and age for the year 2020. Source: Authors. Data: Eurostat (2022l). 
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When mapping the values for younger women renting a property, Balkan and Baltic 
countries seem to have the worst conditions. Unfortunately, no data is available to map 
the % of the population according to their tenure status.  

 
Figure 53: Difference between income for female renting young for the year 2020. Source: 

Authors. Data: Eurostat (2022l; 2022q). 
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Geographically speaking, NDI is noticeably low in the Balkan regions, followed by Baltic 
countries (Figure 55). Regarding population distribution, Balkan regions also have a 
huge share of the population older than 65 (Figure 56). Other regions, such as 
Southern-Western European regions or Central-North, also have a high % of the 
population older than 65. 

 
Figure 55: Differences between income and poverty threshold for households with population 

older than 65 years for the year 2020. Source: Authors. Data: Eurostat (2022k; 2022q). 

 
Figure 56: Percentage of population older than 65 year for the year 2020. Source: Authors. 

Data: Eurostat (2022r). 
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In the same way, those who have children are likely to have additional educational 
expenditures and suffer from increased pressure to keep them safe. Children are 
particularly vulnerable to changes, as their capacity to adapt depends on others. 
Moreover, Eurostat data shows that households with dependent children also tend to 
have lower NDI with lower variance (Figure 57). However, single parents have an 
increased risk of suffering energy poverty when comparing all household structures with 
children. 

 
Figure 57: Disposable income vs poverty threshold, household structures with children for the 

year 2020. Source: Authors. Data: Eurostat (2022k). 
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When translating the detected groups from a geographical point of view, it can be seen 
that the NDI is lower in Balkan countries, followed by Northern-Eastern European 
countries (Figure 58). Unfortunately, there is no data to map the % of households that 
are single parents with dependent children. However, some regions in the Balkans and 
Southern Europe have a high % of kids in their population (Figure 59). Further analysis 
would be needed for a more accurate mapping. 

 
Figure 58: Geographical distribution differences between income and threshold to poverty for 

single parents with one kid for the year 2020. Source: Authors. Data: Eurostat (2022k; 2022q). 

 
Figure 59: Percentage of children in the population. Source: Authors. Data: Eurostat, (2022r). 
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5 Discussion 

The previous analysis disentangled (1) how regional conditions might impact household 
lifestyles and how certain infrastructure characteristics might increase the vulnerability 
of a whole region; (2) how types of households in Europe might be put at increased risk 
of energy poverty due to changes they might suffer in their lifestyles; and (3), how 
certain types of households might suffer of increased vulnerability to energy poverty 
due to their demographic and socioeconomic characteristics. The following section 
reflects on the results and contextualises some of them. 

5.1. From energy poverty to regional affordability of basic 
domains 

5.1.1. Energy 

Affordability calculations developed in Section 4.1 show how regional infrastructure 
characteristics play a role in the risk of energy poverty. The population at risk of 
becoming energy-poor might suffer from increased risk in regions with low affordability 
of basic domains. Nevertheless, income, energy prices, and expenditure calculations 
might overlook potential subsidies, social policies, housing stock, or climatic factors. 
Comparing affordability with accepted energy poverty indicators from the EPAH can 
clarify the issue. 

Heating degree days (Figure 60) and the inability to keep the house warm (Figure 61) 
are two important indicators to measure energy poverty in the European context 
(Gouveia et al., 2023). When comparing it to the first one, regions with higher energy 
affordability coincide with those with higher heating degree days, which can be 
interpreted as an alignment of countries to basic needs. However, regional differences 
within the countries might lower energy poverty issues in certain regions.  

 
Figure 60: Heating degree days. Source: Gouveia et al., 2023. 
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The tables compile only the five households typically at most risk of energy poverty in 
the European context per each domain. The following key points can be extracted from 
the table: 

1. Age and income are critical when identifying groups at risk of being energy-poor 
due to lifestyle changes. Firstly, the lowest income groups and older than 60-
year-old people are commonly identified as a household type in several domains, 
both present in three out of the four. Moreover, when analysing the 
socioeconomic characteristics, people with the lowest income and advanced age 
tend to have lower NDI and variance in all demographic characterisations. 

2. Due to their variance and low NDI differences with other groups within the same 
category (older than 65 vs. 45-59, or single vs. single parent), age, dependent 
children, and income are the socioeconomic characteristics that might increase 
the risk of becoming energy poor. 

3. From the socioeconomic and demographic characteristics, women always have, 
at least, a slightly higher risk than men of becoming energy-poor, independently 
of their household type. However, when older than 65, their risk of being energy-
poor increases substantially. This group is particularly relevant in the food, 
housing and healthcare domains. 

4. Ethnicity and tenure can only be cross-checked with household categorisation by 
age. In that case, the older population from outside the EU faces a higher risk of 
energy poverty in the healthcare and housing domain. 
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7 Limitations of the research 

Even though the research complied with its goal, it faces various limitations stemming 
from data constraints. Firstly, data availability was restricted to 2020, as it was the 
most recent year with expenditure data available. Moreover, no public data with high 
quality could be found for the housing, health, and education domains. 

Particularly, the absence of disaggregated data at a regional scale makes the detailed 
contextualisation at regional and local scales difficult. National data can overlook 
context characteristics crucial for understanding localised dynamics. Also, some lack of 
household structure and domain expenditure data availability limits the ability to detect 
more detailed patterns. It has been observed that correlations between domains and 
household characteristics vary across European regions. 

The authors want to remark on the need for a cautious interpretation of the findings 
and suggest replicating the methods at local and regional scales to address potential 
dismisses and close some suggested research gaps. Accessing more detailed data and 
incorporating regional contextualization might lead to more robust conclusions and 
informed decision-making in relevant domains. 
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8 Conclusions 

Current studies describe energy poverty as a multidimensional issue (Lippert & Sareen, 
2023), which can be defined in several ways. The most recent definitions accepted by 
the European Commission acknowledge a household-centred approach considering 
energy-poor households that are unable to keep their house warm. However, the recent 
reports from the Energy Poverty Advisory Hub raised the need to search for new cross-
sectoral indicators that could look for the underlying reasons behind being exposed to 
the risk of energy poverty. 

In this report, we focused our efforts on detecting potential causes of energy poverty 
rather than energy poverty itself. The approach followed the reasoning of the European 
Commission and took a multidimensional household-centred perspective by analysing 
the household lifestyles and expenditure patterns in different domains. Considering the 
current climate crisis, the study covered potential reasons coming from climate actions 
towards the transition to low-carbon lifestyles. The report (1) analysed the role of 
regional and infrastructure characteristics in the implementation of measures, (2) 
identified household types vulnerable to energy poverty, (3) mapped those households 
using demographic and socioeconomic characteristics, and (4) exemplified how 
identification of households through their lifestyles can provide a better assessment of 
just and equitable measures. The following conclusions can be extracted from the 
report: 

1. The report identified types of households at risk of energy poverty. The applied 
methodology allowed for identifying in greater detail which lifestyle changes 
might impact the different household types groups more. Understanding how 
households are at risk of energy poverty allows for more accurate identification 
of groups, considering regional context (through regional characteristics), 
multidimensionality (through the integration of lifestyles), and socioeconomic 
patterns (through socioeconomic and demographic analysis). In the end, 
identifying underlying reasons is the factor that allows the suggestion of the 
framework to select more just and equitable mitigation. 

2. Causes for energy poverty occur on multiple scales. A non-resilient energy 
system might lead to a higher risk for households to feel externalities when 
applying mitigation or adaptation measures that might imply changes in energy 
production. Local policies are relevant. However, changes in national and regional 
infrastructure might also increase energy poverty risk for the population in a 
region. The report exemplified how those factors can be calculated in a particular 
case for energy production. However, the same process should be conducted for 
other basic domains, such as food and housing, as measures can also impact 
them. 

3. Analysing expenditure patterns in the basic domains (food, housing, energy) at 
a regional scale helps to monitor risks of energy poverty. However, it should 
always be contextualised using energy poverty indicators. EPAH indicators such 
as the inability to keep the house warm or the number of Heating Degree Days 
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transition, structural findings and methods to identify groups being at risk of 
energy poverty can also be transferred to the potential changes induced by 
climate impacts on the different domains and be used to identify those who might 
be put at an increased risk of suffering energy poverty or any other desired 
indicator.  

From the authors' perspective, the report successfully mapped out vulnerable 
populations across Europe that may be at risk of (increased) energy poverty due to 
identified low-carbon lifestyle options by identifying which domains are more pressing 
for different households, indicating how some specific measures, even though when not 
directly impacting energy, might increase their energy poverty level while changing 
aspects on their lifestyles. Moreover, it introduced a framework to identify how different 
measures and instrument types can help achieve a more just and equitable transition 
to low-carbon lifestyles. 
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