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Interest in energy poverty has increased in recent years and has made it possible to define the lack of energy
resources in households and the importance of energy as a right. The research carried out in this work shows the
importance it acquires in the current context, where a large part of the population lives confined to their homes
due to the global COVID-19 pandemic and has to face higher energy costs, which affects their health and safety.
This paper focuses on showing the need to study and take action on energy-poor households in Andalusia, which
has been identified as one of the Spanish communities with the highest level of energy poverty. To this end, the
main indicators are calculated for Andalusia. The research is transdisciplinary and has been developed by the
Aura team of the University of Seville, which participates in the Solar Decathlon university competition. A high
degree of energy vulnerability is concluded, with all the main indicators exceeding the national average. Finally,
the conclusions section shows the need to modify the current methodology that defines vulnerable households
and develop local databases in territories where the factors that affect energy vulnerability are homogeneous and

evolving towards decentralised studies.

1. Introduction

The energy sector is present in all current human activities in the
form of electricity to drive systems, in the form of fuel for transport or
heat to achieve comfort conditions. Of the total amount of final energy
consumed in Spain, 18% goes to the residential sector (European Union,
2018). The way in which energy is managed in homes, the knowledge of
citizens in this sector and public energy policies are of vital importance
in order to keep homes under basic care (Alem and Demeke, 2020).

It is therefore important to register and study households that do not
have sufficient or healthy energy conditions (Thomson et al., 2017).
That is to say, those households that do not have adequate temperatures
in the months with the most extreme climatic conditions, and those that
do not have energy sources for the use of household appliances or for
cooking, according to socially perceived needs (Tirado Herrero, 2017).
This is where the use of the term energy poverty begins. It is a mani-
festation of energy vulnerability in a given space and time (Tirado
Herrero et al., 2018) (Bouzarovski, 2014), which affects a large number
of households globally and which needs to be investigated in order to
reduce the social impact and to develop adequate energy policies

* Corresponding author.

(Sovacool et al., 2012).

This task is not only based on implementing energy-saving measures
or supplying buildings with renewable energy. The concept of energy
poverty defends the human right to energy and promotes a citizenry
trained in responsible energy consumption and production (Billi et al.,
2018; Sanchez, 2018). This idea contrasts with the dominant vision of
the European Union’s energy policies, where energy services are gov-
erned by market criteria and the maximisation of private profits for
energy companies (Tirado Tirado Herrero et al., 2018).

The elimination of energy poverty is starting to be considered in
current policies, such as the United Nations Agenda 2030; concretized in
Sustainable Development Goals (SDG) 7: affordable and clean energy.
According to this goal, the aim is to “ensure access to affordable, reli-
able, sustainable and modern energy for all” (United Nations, n.d.).

The process of loss of energy resources affects households in very
different ways and depends on their social category, be it gender,
ethnicity, class, etc. (Viveros Vigoya, 2016). This is why the right to
energy and to decent housing can only come about without confronting
the current economic and social crisis (Hernandez et al., 2009),
contributing to the transformation towards a critical, informed and
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responsible global citizenship (Gillard et al., 2017).

This research paper aims to advance in the analysis of energy poverty
in Andalusia through the calculation of the main indicators of energy
poverty. To do so, it has been counted on the collaboration of the
Andalusian Energy Agency. Specifically, the research results have
contributed to the European POWERTY project (Interreg Europe, 2019),
led by the Agency. At the same time, the study has been developed in
relation to the Aura project within the Solar Decathlon Europe 19, Solar
Decathlon Latin America and Caribbean 15 and 19 university competi-
tions. The Aura Strategy and participation in the Solar Decathlon are
presented as a tool for innovation through project resolution, allowing
students to approach new holistic transversal approaches, while
acquiring international experience (Herrera-Limones et al., 2020b). The
results and conclusions presented by the Aura project are particularly
interesting in terms of the conditions of comfort, health and habitability
of the prototype developed by the University of Seville team, given that
this competition promotes energy-efficient designs that contribute to
improving the health of the occupants (Herrera-Limones et al., 2020a).

The work is organised in three blocks. First, the situation of energy
poverty in the European context is presented, from the main definitions
to the indicators used to measure energy vulnerability. The case of
Andalusia is specifically analysed as one of the communities with the
highest degree of energy poverty in Spain.

The methodology for calculating the indicators in the Andalusian
community is presented below, based on the Living Conditions and
Household Budget Surveys carried out by the National Institute of Sta-
tistics. This allows for energy costs and the lack of comfort and habit-
ability in Andalusian households to be addressed, which will have a
direct impact on the physical and mental health of these families
(Hernandez et al., 2016).

Based on this methodology, a section is presented with the energy
poverty rates and with the analysis of the answers on the deficiencies
obtained from the surveys. This shows that Andalusia continues to be
one of the regions with the highest levels of energy poverty, as the main
indicators continue to exceed the national average.

Finally, a reflection on the main results obtained is included and a
discussion on future research, possible improvements in the methodol-
ogy and processes to improve energy poverty in the community is
presented.

This research paper becomes more relevant when it is presented as
one of the first specific studies on energy poverty indicators for the
Andalusian territory. The collected results and contributions will serve
as the basis for continuing the investigation of this problem that affects
people’s health on a daily basis.

2. Theoretical framework

Currently there is no single methodology or definition to measure
energy poverty in a territory. Historically, it has been related to the
inability to keep the home at an adequate temperature, or the inability
to pay for electricity bills (Thomson et al., 2017). Although there is a
direct relationship with the above, energy poverty is a much more
complex term.

Many countries within the European Union have chosen a specific
definition of energy poverty according to their specific problems
(Rademaekers et al., 2016). Since it is such a multifaceted phenomenon,
some distortion in the analysis of data at national level is inevitable.
However, this methodology based on precise definitions neglects the
diversity and context of each community (Sareen et al., 2020). Other
institutions have opted for more generalised definitions, without
limiting themselves to specific indicators (Tirado Herrero, 2017).

One of the earliest definitions was provided by Brenda Boardman in
the UK, defining it as “the inability [for a household] to obtain an
adequate amount of energy services for 10% of disposable income”
(Boardman, 1991).

Other authors, such as Healy and Clinch, have incorporated
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assessments of the ability of households to maintain adequate temper-
atures in winter. They included interesting factors such as the family
configuration (in the case of single parent families) or the educational
level of the household members. Thus, social factors appear apart from
economic or technical ones (Healy and Clinch, 2004).

For his part, Buzar introduces the complexity of the context in which
energy poverty in a household is measured. He underlines the impor-
tance of defining what is meant by a “sufficient level of energy needs”
(Buzar, 2007).

A breakthrough in this terminology comes in the form of Bouzarovski
and Petrova’s proposal that energy poverty is the “inability [of a
household] to achieve a socially and materially necessary level of
household energy services” (Bouzarovski and Petrova, 2015). Thus, the
same concept encompasses both economic incapacity, related to terri-
tories in the global north, and lack of access to energy resources, related
to territories in the global south (Tirado Tirado Herrero et al., 2018).

The EU Energy Poverty Observatory (EPOV) states that adequate
heating, air conditioning (cooling), lighting and energy for household
appliances are essential services needed to ensure a decent standard of
living and the health of citizens; in addition to access to energy services.
According to the Observatory, energy poverty begins when a household
lacks one of these services (EU Energy Poverty Observatory, n.d.).

The different definitions of energy poverty have been analysed and
understood as a basic need. There are different international agreements
and instruments that refer to the right to basic energy services, such as
the Universal Declaration of Human Rights (UDHR) or the International
Covenant on Economic, Social and Cultural Rights (ICESCR) (Garcia and
Mundo, 2014; Sanchez, 2006). Over the years, numerous international
conferences have been held on the issue of energy, especially since the
1990s. However, there is one key milestone in the struggle for global
rights that did not explicitly include the right to energy (Salvador Villa
and Sneij Oria, 2006). This is the Millennium Development Goals
(MDGs), agreed at the UN Summit in New York in 2000 (United Nations,
2015a).

Thanks to the United Nations Framework Convention on Climate
Change held in Lima in December 2014, the right to energy and its
involvement in the climate emergency acquired greater relevance
among the priorities of human development. This impulse on the right to
energy ended up being materialized at the 2015 United Nations Summit,
where the 2030 Agenda for Sustainable Development and the 17 Sus-
tainable Development Goals were adopted. His new Agenda establishes
more ambitious, participatory and universal challenges. (Agencia
Espanola de Cooperacion Internacional para el Desarrollo, n.d.). For the
first time, a specific goal on energy is included, embodied in SDG 7 for
Affordable and Clean Energy (United Nations, 2015b).

As shown in Fig. 1, this Goal focuses on guaranteeing universal ac-
cess to affordable and non-polluting energy services, increasing renew-
able energies or promoting research into clean energy technologies with
a view to 2030 (United Nations, n.d.) (see Fig. 2).

However, in this work universal access to energy services is focused
on different objectives depending on the territory and its citizens. This is
based on the fact that energy poverty is a complex concept and depends
on many factors, both on a global-local and territorial scale (see Fig. 2).
Global-local factors are those that affect the quality of life and the energy
capacity of other geographically distant territories. The type of energy
production and the great dependence on fossil sources, the natural re-
sources used, the extraction of which is usually linked to serious viola-
tions of human rights and serious environmental impacts, or the
commercialisation of energy itself, are some of them (Avila et al., 2018;
Cotarelo and Riutort, 2017).

This point highlights the great energy dependence that exists from
the north to the global south, under a process of resource exploitation in
which wealth is concentrated in the north and the rest of the territories
are impoverished (Argibay and Celorio, 2005; Roberts and Parks, 2006).

On the other hand, the factors on a territorial scale are those that
affect the studied territory itself. They can be grouped into five main
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Ensuring universal access to reliable and

modern energy services

Significantly increase the share of

renewable energy

SDG 7 Affordable

o Clean Energy efficiency improvement

Doubling the global rate of energy

Increase international cooperation to
facilitate access to clean energy research

and technology

Expanding infrastructure and improving
technology in impoverished countries

17 Cross-cutting SDG

Fig. 1. SDG 7 targets and mainstreaming of Agenda 2030 goals.

Factors on a

global-local scale

-Fossil-source dependent
energy production

-Exploitation of natural
resources

-Marketing of energy

-Unfair North-South energy
interdependence

ENERGY
VULNERABILITY

Territorial scale factors

-Political-economic
-Geographics

-Structural and specific
to each household

-Cultural and energy
education

Fig. 2. Relationship between energy vulnerability and the factors on which it depends.

groups: political-economic factors (such as the state of the economy),
geographical factors (such as climate), dwelling characteristics (such as
insulation standards), household characteristics (such as income or
expenditure), cultural factors and those related to the energy education
of households (Bouzarovski and Petrova, 2015; Del Campo, 2016;
Rademaekers et al., 2016). This last point is not usually considered in
this type of study. However, it is considered essential as families are
often unaware of possible alternatives.

The indicators are obtained in relation to different factors and are
crucial in the definition of energy poverty, as they allow the number of
families living under these circumstances in a territory to be quantified.
However, there is currently no unified set of indicators. This is partly
because establishing a set of indicators risks silencing certain significant
aspects but difficult to measure (Sareen et al., 2020).

The list of the most commonly used indicators in the European Union
is very long, depending on the country or body applying it. The main
indicators at national level are listed below, grouped according to their
calculation. The indicators obtained through the Living Conditions
Surveys (LCS) and the Household Budget Surveys (HBS) are particularly
noteworthy. These are two data sources developed by the National
Institute of Statistics (INE in Spanish) that are published annually for the
national and regional level.

LCSs present a reference source of income distribution and social
exclusion. These surveys are essential for studying the needs of the

population and the collected data is presented disaggregated per person
and consumption unit, depending on variables such as age, level of
training, type of household, etc. (Instituto Nacional de Estadistica,
2019a).

Three indicators emerge from this survey (Tirado Tirado Herrero
et al., 2018):

- Inability to maintain the home at an adequate temperature during
the cold months. In particular, the variety of climates in a country or
the sensitivity of the people surveyed makes it difficult to obtain
objective results for this indicator.

Delayed payment of housing bills (water, gas, heating, electricity,
community, etc.) due to financial difficulties. In this case, delays are
counted against non-energy bills (Instituto Nacional de Estadistica,
2019a). In addition, it has a strong dependence on the contracted
tariffs. Nevertheless, it is a very useful indicator when measuring the
capacity to maintain basic supplies in the home.

The household lost some of its usual energy resources during the last
12 months due to financial difficulties. In the survey, this question
does not take into account whether the lack of service was forced
(such as a power cut) or whether it was due to economic hardship
(Instituto Nacional de Estadistica, 2019a).

On the other hand, the Household Budget Survey includes annual
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data on the destination of consumer spending (Instituto Nacional de
Estadistica, 2016). The main indicators related to HBS are:

- Twice the median (2M). It is met when the energy load of a house-
hold (percentage of household energy expenditure on income, both
in units of equivalent consumption) is more than twice the national
median. The median of a year or a specific period can be used (Tirado
Tirado Herrero et al., 2018). Most researches agree that indicators
based on the median are more appropriate than those based on the
average, from a statistical approach (Castano-Rosa, 2018).

Hidden Energy Poverty (HEP). It is defined as those households
“whose energy expenditure is less than half the national average”
(Ministerio para la Transicion Ecoldgica y el Reto Demografico,
2019). In order to avoid a distortion in the comparison between
households of different sizes, expenses per person are used. Thus, the
energy expenditure of each household is divided by the number of
consumption units in the household (Ministerio para la Transicion
Ecoldgica y el Reto Demogréfico, 2019).

The main problem with these two indicators is the dependence on
statistical means (Schuessler, 2014), so changing the sources would lead
to results that differ greatly from each other.

3. Analysis of Andalusia

In the case of Europe, as occurs in enriched territories or in the
“global north”, the situation of energy poverty is related to the inability
to face energy bills and maintain comfortable housing; compared to
other territories, such as impoverished countries or those in the “global
south”, where energy poverty refers to a lack of access to energy re-
sources (Castelao Caruana and Méndez, 2019) (Bouzarovski, 2018).

Although it is not a priority on the Spanish political and social scene,
there are several bodies working to tackle this poverty. Among these, we
should highlight the European Union Energy Poverty Observatory
(EPOV), the Platform for a New Energy Model (Px1NME), the Andalu-
sian Energy Agency (AAE) and the Environmental Sciences Association
(ACA). The values presented by the Observatory place Spain in an in-
termediate position with respect to the Member States of the European
Union affected by energy poverty. In the case of the indicator of inad-
equate temperature in winter, Spain exceeds the European average with
9.1% of the population unable to maintain their homes at comfortable
temperatures during 2018 (EU Energy Poverty Observatory, 2018). With
regard to the indicator of twice the median, the Spanish average reaches
14.2% of households according to data calculated for 2015 (EU Energy
Poverty Observatory, 2015).

While there are few studies that address energy poverty at a national
level, even fewer provide results for provinces or autonomous regions.
This is a major problem in terms of strategy development and action, as
there is no theoretical analysis of the main shortcomings. It is important
to re-emphasise the importance of developing studies in communities
that share economic, climatic, cultural and other factors, so that there is
a solid basis on which to work (Castano-Rosa et al., 2020; Costa-Campi
et al., 2019).

This study will focus on the specific case of Andalusia, given the
collaboration with the Andalusian Energy Agency, with the Aura project
of the University of Seville and the previous work carried out by the
same author on this territory. It is a starting point for decentralised
research in this region.

Despite the fact that there is hardly any bibliography for the case
study of Andalusia, there are national reports in which the indicators are
studied by the autonomous region, as in the case of the Environmental
Sciences Association. In the four studies presented since 2012, Andalusia
heads the list of regions with the greatest number of cases of energy
poverty in homes (Tirado Tirado Herrero et al., 2018; 2016, 2014,
2012).

Table 1 below shows the indicators for the Andalusian region

Energy Policy 167 (2022) 113083

Table 1
Results of the main indicators for Andalusia. Fuente (Tirado Tirado Herrero
et al., 2018):

Territory 2M HEP  Inadequate Invoice Lack of
temperature delay supply

Spain 17%  12% 10% 7% 2%

Andalusia  18%  16% 12% 10% 3%

calculated in its latest study “Energy poverty in Spain: towards a system
of indicators and a strategy for state action” in 2018 (Tirado Tirado
Herrero et al., 2018), using the INE’s databases for 2016 (see Table 2).

These results show that Andalusia has higher energy poverty rates
than the national average, and furthermore, it is the second most
affected autonomous region, being preceded only by Castilla-La Mancha
(Tirado Tirado Herrero et al., 2018).

All this shows the need to apply measures on Andalusian territory
immediately. This study is one of the first specific studies on energy
poverty indicators in Andalusia.

4. Methodology

Once the situation of energy poverty has been analysed at Spanish
level in general and in Andalusia in particular, it becomes clear that the
main characteristics need to be analysed in depth. For this purpose, the
following methodology (see Fig. 3) of three different phases is proposed:

4.1. Phase I. Analysis of databases

At national level, the statistical resources that can provide the most
relevant data are those produced by the National Institute of Statistics
(INE). Specifically, the Living Conditions Surveys and the Household
Budget Surveys for 2018' have been analysed (Instituto Nacional de
Estadistica, 2019b, 2019c). Both surveys are carried out at a national
level and their results are presented broken down by region.

4.2. Phase II. Living Conditions Survey (LCS) and Household Budget
Survey (HBS) calculations

Based on these surveys, the main indicators of energy poverty have
been calculated. For the LCS, 13,368 households were interviewed of
which 1,363 were Andalusian. Although it is true that the sample of
1,363 households cannot be considered a true reflection of Andalusian
society, these data can give a general idea of the situation in which they
live. As shown in Table 2, the following household responses have been
analysed:

In the case of the HBSs, they were carried out for 21,395 households,
of which 2,322 are Andalusian. These results make it possible to create a
basic context for the energy expenditure of Andalusian families. Table 3
shows the data used to calculate the two indicators of interest, twice the
median (2M) and hidden energy poverty (HEP):

It is important to note that each expenditure figure is associated with
a spatial elevation factor. These factors are used to raise the sample data
and obtain population results. However, the calculations have been
made without this elevation, as the elevation factor is calculated by the
INE at a national level and cannot be broken down by community.

4.3. Phase III. Analysis of the results

The calculation of the main indicators is essential to understand the
situation of Andalusia versus the Spanish context, from the perspective.
However, it is necessary to study the rest of the answers included in

1 It should be noted that all the asked questions refer to the year before the
survey, i.e. 2017.
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Table 2
Indicators analysed from the Living Conditions Survey.

Source of Indicators analysed

information

People’s basic -Risk of poverty

data

Household files -Delays in payment of electricity, water, gas, etc. bills in the last
12 months
-Household’s ability to make ends meet
-Total costs (including rent or mortgage, electricity, community
fees, etc.)
-Lack of natural light
-Problems of pollution, dirt, or other environmental problems
in the area caused by industry or traffic
-Problems with leaks, dampness in walls, floors, ceilings or
foundations, or rot in floors, window or door frames
-If the household can afford to keep the home at an adequate
temperature during the winter months
-If in the last 12 months there was any occasion when, due to
financial difficulties, the household no longer had any of its
usual sources of energy

Table 3

Indicators analysed from the Household Budget Survey.

Alalysed indicators

-Energy expenditure, which includes expenditure on electricity, gas and other fuels
linked to the main dwelling

-Unit of consumption, measuring the equivalent size of the household according to the
modified OECD scale

-Income, as the exact amount of total net monthly household income, then converted
to annual income

-Type of household, depending on whether it is a single-adult household, a couple
without children, a couple with children under 16, or other households

-Gender of main breadwinner

these surveys in relation to habitability, comfort or mental health in
order to understand this situation of poverty.

5. Results

In Andalusia, in 2018 there was a census of 8,384,408 people, of
which 4,133,898 were men and 4,250,510 were women. These people
had their habitual residence in some of the 3.2 million households
registered in Andalusia (Instituto de Estadistica y Cartografia de Insti-
tuto de Estadisticade Andalucia, 2018).

Based on the defined methodology, the most significant results for
the study are presented. Firstly, results provided by the Living

Conditions Surveys and the Household Budget Surveys are included.
Based on these results, calculations have been made to obtain the five
main indicators for measuring energy poverty proposed in the
methodology.

5.1. Results of the Living Conditions Surveys

The results provided by the basic data of the persons interviewed and
the data from the LCS files will be analysed in detail, as the latter are
presented by Andalusian household and not by person.

This survey was carried out in 2018 for a total of 3,634 people living
in Andalusia, of whom 1,856 were women and 1,778 were men. As for
the results of the basic data of the interviewed people, the “people at risk
of poverty or social exclusion” stands out. Thus, although this result is
not specific to the case of poverty, it serves as a reference for knowing
the situation of Andalusian households.

There is a high rate of people at risk of poverty in Andalusia, with
36.82% of the population (see Table 4). The number of women who are
vulnerable to poverty is higher than the rate for men and, in addition, of
the 695 women who have been identified as vulnerable, 110 were over
65 years of age at the time of the survey.

In terms of LCS household files, the 1,363 households surveyed were
analysed. The main results related to energy poverty are presented in
Table 5.

One of the main problems focuses on the last question on energy
resource loss in the last 12 months, as only those households that have
declared inadequate temperatures in winter are asked. This leads to a
very limited sample of households, with only 179 Andalusian house-
holds responding. Even so, all these results allow the construction of the
main indicators presented in this point.

5.2. Results of the Household Budget Surveys

In particular, the results necessary to calculate the indicators of twice
the median (2M) and hidden energy poverty (HEP) have been chosen.

With all this, it has been obtained that the median energy expendi-
ture per unit of consumption in Andalusia is 504 euros per household
and that the median energy charge, measured as a percentage of annual
energy expenditure over annual income (both measured per unit of

Table 4
LCS results.

People’s basic Total number of ~ No. of No. of % of people in
data result people women men Andalusia
Risk of poverty 1.338 695 643 36,82%
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Table 5
Results of Living Conditions Surveys.
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Table 7
Comparison of results at Andalusian and national level based on 2018 data.

Household outcome No. of % of households Indicators % of households in % of households
households Andalusia in Spain

Delayed payment of invoices 1 time 20 1,47% Inability to maintain the home at an 13,13% 9,10%
Delayed payment of invoices 2 times or 120 8,80% adequate temperature in winter

more Late payment of energy bills 10,27% 7,20%
There was no delay 1.218 89,36% Loss of a regular source of energy in the 15,08% -
Not stated 5 0,37% last 12 months
Very difficult to reach the end of the month 227 16,65% Twice the median (2M) 18,57% 19,90%
Difficulty in making ends meet 688 50,48% Hidden Energy Poverty (HEP) 9,77% 11%
Easy to make ends meet 439 32,21%
Very easy to reach the end of the month 9 0,66%
Costs are a heavy burden 807 59,21% 6. Discussion
The costs are a reasonable burden 511 37,49%

0,

I::kcgfsiaifrarﬁti;hrurden 22 2;2202 From this study, it has been possible to quantify and analyse the
Environmental issues 127 9,32% situation of energy poverty in Andalusia, obtaining the main indicators
Presence of leaks, humidity ... 288 21,13% for this Autonomous Community. However, several methodological as-
Unsuitable temperature in winter 179 13,13% pects are presented which need to be reflected upon.
Lack of energy source at least once 27 1,98% E ty is presented as the inability to access energy services
There was no lack of energy source 152 11,15% NEIgy POverty 15 p . 8y
Not applicable 1184 86,87% that allow for a decent standard of living and good health of the com-

consumption) is 4.23%.
5.3. Main indicators of energy poverty

Table 6 shows the results of the energy poverty indicators for the
Andalusian territory. As can be seen, the sample of analysed households
is very small. This only highlights the need to carry out decentralised
surveys and studies, as well as national ones.

If these results are compared with those calculated by Environmental
Sciences Association for 2016 (Table 1), a discrepancy is observed in
terms of the hidden energy poverty indicator, which goes from 16% to
9.77%, and the lack of supply or loss of energy source, which was 3% of
the population under this problem in comparison with the current
calculation for 2018 which evaluates it at 15.08%. This discrepancy can
be explained, as mentioned above, by the very small sample of house-
holds for which information has been available.

Comparing the results obtained with those contained in the latest
report produced by the Ministry for Ecological Transition (Ministerio
para la Transicion Ecologica y el Reto Demografico, 2020), it can be seen
that Andalusia continues to exceed the national average on most in-
dicators (see Table 7), constituting a community with a high level of
energy poverty. However, it can be seen that this study does not include
the indicator of loss of usual sources as one of the main ones to be
calculated and updated.

Table 6
Main indicators of energy poverty in Andalusia.
Data Indicators No. of No. of % of
source households households households
affected shown affected
LCS Inability to maintain 179 1.363 13,13%
the home at an
adequate
temperature in
winter
LCS Late payment of 140 1.363 10,27%
energy bills
LCS Loss of a regular 27 179 15,08%
source of energy in
the last 12 months
HBS Twice the median 232 1.249 18,57%
@2m)
HBS Hidden Energy 122 1.249 9,77%

Poverty (HEP)

munity. For its elaboration, the statistical bases and the main indicators
most used at national level have been chosen. INE’s databases are one of
the few sources currently available. However, it has been shown that
these surveys are not sufficient to generate a detailed study of energy
poverty, as the sample of households they provide is small. This can be
seen in particular through the indicator of loss of a regular source of
energy. As this is a question that is only asked to households that have
declared that they do not have an adequate temperature in winter, only
179 households have been surveyed, a very small sample to understand
the Andalusian energy poverty situation. It is necessary to develop
surveys that incorporate specific questions for the calculation of energy
vulnerability, which are carried out to a larger population sample by
communities and provinces and which introduce a gender focus.

With regard to the indicators, the results are appropriate to the
studies previously carried out. In spite of the small sample of surveys for
Andalusia, the obtained results are very much in line with the reports
made by the Association of Environmental Sciences for previous years.
The main conclusion of the results is that Andalusia continues to
constitute a community with a high degree of energy poverty. It can be
seen that a large part of the Andalusian population is at risk of suffering
some kind of poverty, specifically 36.82% of households. However, it is
shown that by analysing only the main indicators it is not possible to
understand the situation. For this reason, other responses collected in
the surveys have been studied. It is worth noting that many of the sur-
veyed households do not have comfortable homes, claiming to live with
the presence of leaks, humidity (21.13% of households) or in areas with
environmental problems of dirt or pollution (9.32% of respondents).
There is also a lack of objective indicators to measure energy poverty, as
the energy culture of households, how they manage the efficiency of
their homes or even how many hours vulnerable people may spend in
their homes are unknown (Jacques-Aving et al., 2019).

It can be seen that these calculations have only allowed the appli-
cation of a quantitative methodology which, although necessary and
providing knowledge of the energy poverty situation in Andalusia, is not
sufficient to tackle the problem. It will be necessary to create a meth-
odology that combines both a quantitative and qualitative perspective
(Middlemiss et al., 2019). Qualitative techniques can be more easily
adapted to an equality and human rights approach, which would allow
for a more realistic identification of vulnerable groups (Luxan Serrano,
2020). It will be necessary to build a methodology that contributes to
social change on the basis of both techniques (Bassi Follari, 2014), since
the groups classified as being in energy poverty are built on the basis of
the data and the way in which these are analysed (Sareen et al., 2020). It
is necessary, therefore, to develop databases from local governments
that incorporate these issues. In particular, these sources should incor-
porate data on cultural habits and how energy is managed in homes
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(Thomson et al., 2017). These aspects are essential to create plans and
strategies that promote responsible energy management. In this way, the
aim is to minimize the impact of pollutant emissions from the energy
sector in the global north on territories of the global south. All this shows
a real problem of the Andalusian community. Although these results
could not be taken as accurate, they reflect the situation of vulnerability
of this society and the need to act immediately. To do this, it will be
necessary to develop decentralised databases and methodologies that
contribute to social change and to identify and contextualise this prob-
lem with the participation of public, private and civil society actors
(Moore, 2012).

7. Conclusions and policy implications

From the present study it is understood that the situation of energy
poverty in Spain is a complex problem that affects a large number of
households. It is necessary to continue generating studies that identify
the groups of households that are sensitive to this problem, effective
measures to be applied and to generate knowledge transfer networks
between all the involved actors, from governments to private companies
or citizens. By working with all sectors of society, more objective
research results could be developed to quantify the extent of poverty in
households and, ultimately, of people’s health.

From this study, new lines will be opened in the future to develop
more specific research, since it is found that there is a need to develop
decentralised strategic plans, where the factors of households and
communities are more homogeneous. There is also a need to redefine
sample surveys and to develop new indicators used to measure energy
poverty. In order for the studies to faithfully represent this reality and
develop a series of effective measures or strategies, it will be necessary to
implement participatory processes where the community itself has a
voice, identifying existing problems and needs. This will allow for the
construction of more representative indicators. In particular, it would be
necessary to incorporate the gender perspective, having been identified
as one of the most vulnerable group (Gonzdlez Pijuan, 2016;
Sanchez-Guevara Sanchez-Guevara Sanchez et al., 2020).

It will also be necessary to continue studying the relationship be-
tween energy poverty, health, both physical and mental, and well-being
in a decentralised way for the different neighborhoods and localities.
Households suffering from energy poverty are more vulnerable to res-
piratory diseases, viruses, chronic diseases, influenza and even social
problems (Hernandez et al., 2016), leading to morbidity and mortality
related to the absence of a healthy environment (Pollard et al., 2019). In
order to study the relationship between sustainable housing and health,
in other words, between the medical and architectural disciplines, the
most promising advances are aimed at transdisciplinarity. Applying this
strategy, the Aura team from the University of Seville has won first prize
in the Comfort Conditions tests at the SDLAC15 and SDEU19, developing
active and passive comfort strategies to create a sustainable and healthy
habitat (Lopez-Escamilla et al., 2020). It is essential to continue working
on projects such as Aura and Solar Decathlon, which constitute practical
research tools for public health and sustainability (through the devel-
opment of methodologies that combine a qualitative and quantitative
approach) (Luna-Tintos et al., 2020). This will require the application of
tools, such as the Solar Decathlon competitions, which allow minimised
and public health to be improved (Borrallo-Jiménez et al., 2020; Her-
rera-Limones et al., 2019).

Data availability
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