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This study analyses comfort and health in obsolete neighbourhoods in regions with high rates of energy poverty.
The Poligono San Pablo in the city of Seville, Spain has been chosen as a case study.

The research aims to highlight the importance of including participatory processes in the analysis of human
rights issues, such as energy poverty. A hybrid and interdisciplinary methodology is presented which in-

corporates a citizen participation process. The aim is to use this methodology to identify how an obsolete
building stock and lack of access to a basic energy service may be affecting people’s health.

The main results obtained show the need to include citizen consultation to identify shortcomings and po-
tentialities in obsolete neighbourhoods, especially in terms of energy education. This is expected to contribute to
the creation of more effective local energy policies to address the multidimensional problem of energy poverty.

1. Introduction

Energy is a basic requirement to maintain a good state of citizen
health and well-being. Governments must ensure all citizens have access
to energy, as stated in the international agreement of the 2030 Agenda
and the Sustainable Development Goals (United Nations, n.d.). This
guarantee must be based on energy projects that combine people’s
health and environmental conservation. The work to preserve this
Human Right must be aligned with the principles of environmental and
intergenerational justice, to ensure the availability of resources for
future generations (Energy Poverty Network, 2021).

Specifically, energy poverty is a problem that affects those people
who do not have basic energy services in their homes, either due to high
energy prices, the lack of a connection network, or the poor quality of
the construction of their homes (Castano-Rosa, Solis-Guzman and Mar-
rero-Meléndez, 2020a, 2020b). As it is a multidimensional problem, it
manifests itself in different ways. Energy poverty is also associated with
lack of access to modern energy services (e.g., due to old and inefficient
technologies) (International Energy Agency, 2020), lack of energy
governance (Verma, 2023), or high dependence on fossil fuels (Scott &

Pickard, n.d.), which is a growing concern in the face of the current
global energy crisis Departamento de Urbanistica y Ordenacion del
Territorio (2011); Ministerio de Transportes Movilidad y Agenda
Urbana (2011).

Access to basic energy services not only limits people’s lives in their
homes but also the environment in which they carry out their daily lives.
The immediate environment, such as the home, and the intermediate
environment, such as the neighbourhood, must be designed according to
energy saving and efficiency criteria to provide citizens with basic
conditions at the lowest possible cost (Ministry for Ecological Transition
and Demographic Challenge, 2019a) both economically and in terms of
natural resources. However, it should be noted that the relationship
between health, comfort, and built environments is complex, as habitats
are spaces where changing realities develop, so that variation in a single
element affects the rest of the environment (Fernandez Marin, 2021). A
sustainable and healthy habitat must therefore be diverse and enable the
relationship between individuals, and between individuals and the
environment, through settlements that are safe, accessible, sustainable,
and affordable (United Nations, 2017; Fernandez Marin, 2021).

Generally, people living in households in energy poverty suffer from
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extreme temperatures, poor indoor air quality, lack of natural light, or
even damp, and mould in the dwellings (Ortiz et al., 2019). This leads to
physical impairments among the inhabitants, such as higher rates of
infectious respiratory or allergic diseases and mental health problems
(Hernandez et al., 2016). Studies have identified how people living in
households in energy poverty are more likely to suffer from emotional
distress, stress, depression, and problems with social relationships
(Thomson et al., 2017; Hernandez et al., 2016).

This situation leads to an increase in mortality and morbidity in
periods with extreme temperatures. According to the European Energy
Poverty Observatory, the countries with the worst winter mortality rates
are Malta, Portugal, Cyprus, and Spain. Specifically, it is estimated that
in Spain there is around 20.1% excess mortality in winter (EU Energy
Poverty Observatory, 2014). In this context, the World Health Organi-
sation estimates that 30% of additional winter mortality is related to
poor heating of dwellings (Tirado-Herrero et al., 2018). Regarding
extreme heat spells, adults are particularly vulnerable to their health
impacts, especially those suffering from age-related chronic diseases
such as cardiovascular diseases, hypertension, etc. (Meade et al., 2020).
In general, as people age, defence against thermal challenges becomes
more difficult and hyperthermia and hypothermia can develop more
easily (Székely and Garai, 2018).

This issue is accentuated in the most vulnerable neighbourhoods.
Typically, these are environments that do not have quality infrastructure
such as green spaces, proper lighting, efficient waste management or
even adequate access to buildings. In this way, people who do not have
adequate conditions in their homes can become overcrowded because
they do not have a public space that is comfortable when their home is
not comfortable (Delgado and Lopez, 2020).

In order to address energy poverty from its different dimensions, it is
necessary to promote strategies that ensure citizens’ access to a basic
energy service is evident. In this sense, public policies play a funda-
mental role in addressing energy poverty from a citizen governance
approach. The incorporation of citizens in the definition of energy pol-
icies is a complex and continuously evolving process (Hernandez P. &
Huepe Minoletti, 2019). A key point in promoting citizen governance
has been the transition from the fossil energy system to the renewable
energy system (Lennon et al., 2019). In this context of energy transition
and climate crisis, figures such as energy citizenship emerge as an in-
tegral and necessary part of addressing climate challenges (Biresselioglu
et al., 2024).

Academia and research groups have a fundamental role to play in
contributing to the creation of these public policies. One of the measures
proposed by some research (Garzon et al., 2005; Garcia Ramirez, 2012)
to design strategies adapted to different contexts is to incorporate
consultation and citizen participation processes, acting on the realities
closest to them (Atutxa et al., 2020). The citizens resident in a defined
territory become emitters of the real needs that are perceived in the
housing and urban environment they inhabit (Espinoza Almonacid
et al., 2021; Escurra and Rosso, 2020).

It is therefore necessary to create open and inclusive methodologies,
which can adapt to local contexts and replicate good practices in con-
texts that present certain similarities. These are presented as an alter-
native to national policies and strategies, which are difficult to adapt to
local contexts (Gallicchio, 2010).

The research aims to highlight the importance of including partici-
patory processes in the analysis of human rights issues, such as energy
poverty. By incorporating the opinion of the population, it is possible to
prioritise measures in projects that respond to the real needs of the
people who live in the dwellings, as opposed to the initial recommen-
dations that technical analysis may generate. In this way, the relation-
ship between energy poverty, comfort, and health can be better
understood and thus contribute to future public policies.

The article is organized as follows. First, a theoretical framework is
presented in which the relationship between energy poverty and health
is highlighted, especially in obsolete neighborhoods in Mediterranean
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regions that generally have high levels of energy poverty. The elderly
population of the Poligono San Pablo, in the city of Seville, has been
selected as the object of study. It is a neighbourhood made up of almost
9000 social housing units, built in five phases between 1964 and 1976.
The Poligono San Pablo is a representative case of an obsolete residential
neighbourhood in the southern region of Spain, which has a Mediter-
ranean climate. As will be shown later, this neighbourhood has high
levels of vulnerability and poverty.

The hybrid methodology used, based on qualitative and quantitative
analysis, is presented below. Firstly, an analysis of the neighbourhood is
carried out to identify key aspects related to energy vulnerability,
comfort, and health. For this purpose, data collected by the working
group of this research, as well as statistical data from the public
administration, are used. Secondly, the opinion of the neighbourhood’s
population is incorporated through interviews with the San Pablo health
staff and a group of neighbours who have voluntarily collaborated in
participatory workshops.

Finally, the results are presented in three sectors: household infor-
mation, public space, and energy education of the population. The
objective is to analyse the relationship between energy poverty, health,
and comfort in a neighbourhood previously identified as having a high
rate of vulnerability and poverty, as well as to analyse whether they
have the tools to combat the shortcomings of these problems. This is
expected to contribute to the development of public strategies that
address health and energy, through the urban regeneration of obsolete
neighbourhoods. It is essential to develop this type of rehabilitation
strategy as opposed to constructing new housing in the current context
of climate and energy emergency.

2. Theoretical framework

2.1. Definition and measurements of energy poverty

Access to affordable, reliable, and safe energy services is essential for
people’s comfort, well-being, and development. However, globally, a
large number of households are unable to access a basic energy service,
which affects the physical and mental health of the people who live
there.

In Europe, it is estimated that 8% of households are unable to keep
their homes at an adequate temperature in winter (Eurostat, 2021) and
35% of homes are more than 50 years old (European Commission,
2021). This situation, coupled with current social, environmental, and
economic changes, has led to a serious architectural obsolescence of
buildings in the European Union (Herrera-Limones et al., 2022). 75% of
buildings are considered energy inefficient, which, coupled with the
dependence on fossil fuels that dominate the energy supply, explains
how one in four European households cannot afford to heat, cool, or
light their homes (Right to Energy Coalition, n.d.).

In this context, the terms fuel poverty, energy poverty, and energy
vulnerability are used to identify and define those households that in
one way or another suffer from the absence of energy services. Although
these three terms are similar, they differ substantially from each other.
One of the earliest definitions of fuel poverty 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). This definition has been evolving, especially
in the last decade during which more effective indicators have been
developed in the context of the European Union such as the Low-Income
High Costs (LIHC) indicator or Low Income Low Energy Efficiency
(LILEE) indicator (Bridgen and Robinson, 2023). However, it is worth
noting how the term fuel poverty is linked to territories with cold cli-
mates and particularly addresses affordability (Li et al., 2014).

On the other hand, the term “energy poverty” allows us to identify
those households that do not have basic energy services and that, in
addition, spend a large part of their income on energy bills (Bouzarovski
and Petrova, 2015). This term applies to all types of climates and is
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mostly related to availability (Li et al., 2014). Energy poverty is a
manifestation of the energy vulnerability suffered by a household in a
specific space and time (Tirado-Herrero et al., 2018; Bouzarovski,
2014). Specifically, this study uses the term energy poverty to refer to a
methodology that can be applied in different climates and is based on
the absence and availability of energy services.

2.2. Link to households’ conditions and the building stock

Energy poverty has a direct impact on the state of health of the
people living in these dwellings. This relationship is represented through
four dimensions: (i) access to housing (including tenure status or
emotional attachment to it), (ii) the construction and structural aspects
of the dwelling, (iii) the physical environment in which the home is
located, and (iv) the social and community environment (Delgado and
Loépez, 2020).

Adequate housing must therefore respect adequate conditions in all
four dimensions (Delgado and Lopez, 2020). Those homes that do not
meet some of these conditions and suffer from energy poverty can
become hostile spaces for health. The people who live in them have
higher cases of viral and bacterial infectious processes, respiratory dis-
eases, allergies, and problems socialising (Hernandez et al., 2016). To
address this relationship between sustainable housing and health, i.e.
between architectural and medical disciplines, many experiences show
the need to develop transdisciplinary research (Castano-Rosa, Sol-
is-Guzman and Marrero-Meléndez, 2020).

In the case of Spain, a large part of the building stock was built be-
tween the 1950s and 1970s, although the first basic building regulation
introducing minimum energy efficiency criteria, the NBE-CT-79 stan-
dard, was created in 1979 (Ministry for Ecological Transition and De-
mographic Challenge, 2019b). This situation leads to a building stock
that lacks energy efficiency strategies and currently has many de-
ficiencies. Families living in these homes are at high risk of suffering
extreme temperatures and spending a large part of their income on en-
ergy bills, as the lack of insulation and adequate construction features
leads to higher energy costs (Ortiz et al., 2019).

2.3. Regional and local strategies to address energy poverty

Over the last decade, the number of programs and strategies
addressing energy poverty in Europe has increased exponentially.
However, national strategies to address energy poverty are not able to
adapt to local contexts, as this is a multidimensional problem (Clav-
ijo-Nunez et al., 2022). Some research has opted to use territorial
boundaries such as climatic regions, where the factors present are more
homogeneous. This is the case of the EmpowerMed project, which aims
to mitigate the impact of energy poverty on households on the Medi-
terranean coast (European Commission, 2019). Among the main results
of the project, it is worth highlighting how the lack of basic energy
service is related to forms of stress and domestic discomfort, affecting
the mental health of vulnerable households. These conditions are
especially relevant in households with bills in arrears, debts, or dis-
connections from the electricity grid (Tirado-Herrero, 2020).

Andalusia, as part of the Mediterranean region, shows high levels of
energy poverty compared to regions in Northern and Western Europe,
where this problem is less significant and concentrated in vulnerable
groups (Bouzarovski and Tirado Herrero, 2015). In the Spanish context,
this region presents indicators with values much higher than the na-
tional average (Tirado-Herrero et al., 2018; Clavijo-Ntnez et al., 2022).
Among the factors affecting the health of the Andalusian population,
problems associated with extreme temperatures in both summer and
winter, the lack of pre-installed air-conditioning systems in homes, the
low rate of homes with energy efficiency improvements or the depen-
dence on very costly electrical heating systems due to their high elec-
tricity consumption are evident (Castano-Rosa, Solis-Guzman and
Marrero, 2020).
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In this sense, technical work related to architecture, design, and
urban planning plays an important role. It is necessary to develop new
local strategies to improve energy saving and efficiency in homes, to
reduce energy costs, and be able to live in dwellings under basic con-
ditions of comfort and well-being. For these types of transdisciplinary
and decentralised studies, it is ideal to use methodologies with a focus on
social transformation as opposed to a quantitative and qualitative
duality (Bassi Follari, 2014). Citizen consultations, for example, are an
important tool that incorporate the social transformation approach. This
methodology allows not only the analysis of housing deprivation but
also reflection on the specific ways in which households face energy
poverty (Delgado and Lopez, 2020).

According to Wahlund and Palm, there are three main ways to
include citizens in energy policies (Wahlund and Palm, 2022). First,
participation in energy planning through policy co-design, public
consultation, and participatory design (Mullally et al., 2018; Picchi,
2013; Wahlund and Palm, 2022). Second, through increased local con-
trol of communities or remunicipalization of utilities (Alarcon-Ferrari
and Chartier, 2018; Davies et al., 2018; Wahlund and Palm, 2022).
Thirdly, through the role of people as an engaged part of the policy and
not only as consumers (Welton, 2018).

Focusing on the first proposed route, the complexity of involving the
general public that is not an expert and has not had access to an energy
education system is evident. In general, in citizen consultations, there is
a greater participation of people who do not have energy shortages or
difficulties, so that a real representation of the interests of the entire
population is not achieved (Hernandez P. & Huepe Minoletti, 2019).

In this sense, the work of local authorities and entities is key to
addressing this challenge, as they know the territory and can identify
different sectors to work with to achieve greater representativeness. In
particular, it is important to apply this methodology to obsolete neigh-
bourhoods where energy vulnerability and its impact on health is visible
in different ways.

2.4. “Aura strategy” applied in obsolete neighbourhoods

A successful case of methodology to address the obsolescence of
neighbourhoods from a transdisciplinary approach is the “Aura Strat-
egy” of the Solar Decathlon Team of the University of Seville. This is an
intervention methodology aimed at regenerating obsolete neighbour-
hoods with high levels of architectural, socioeconomic, and urban
vulnerability (Herrera-Limones et al., 2020, 2022).

The “Aura Strategy” has been applied in the AURA 3.1 prototype
developed for the Solar Decathlon Europe 2019 Competition. This pro-
totype was based on an urban regeneration strategy, which addressed
four lines of action for its development (Fig. 1): Hygienic-sanitary,
Cultural identity, Materiality, and Conditioning and energy (Herrer-
a-Limones et al., 2022). The house incorporated active and passive
comfort strategies, to create a healthy and non-polluting habitat,
responding to the Mediterranean climate and characteristics
(Lopez-Escamilla et al., 2020). For the design of the AURA 3.1. proto-
type, the Poligono San Pablo district was chosen as a case study. The
results showed such significant improvements for this district in the city
of Seville, that its applicability in this territory could lead to positive
impacts on citizens (Millan-Jiménez and Vargas-Palomo, 2022; Herrer-
a-Limones et al., 2022).

Based on this experience, it was decided to develop the project
“Direct application of the Aura Strategy of the Solar Decathlon-U.S.
Team, in the rehabilitation of obsolete Andalusian neighbourhoods” in
San Pablo, as a case study for the extrapolation of results to similar
environments in the autonomous region, financed by the Department of
Development, Infrastructures and Territorial Planning of the Regional
Government of Andalusia.

The objective of this action is to intervene by juxtaposing a
technological-structural system to linear blocks of obsolete dwellings.
This allows the dwellings to incorporate new energy, technological and
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Cultural identity and
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Fig. 1. The four lines of work on which the “Aura Strategy” focuses.

spatial possibilities (Herrera-Limones et al., 2020, 2022).

This research focuses on the study of two of the four strands of the
“Aura Strategy”. Specifically, it deals with the hygienic-sanitary line and
the conditioning and energy line (Herrera-Limones et al., 2020).

Based on the different experiences developed, this research con-
tinues to focus its case study on the Poligono San Pablo in the city of
Seville, specifically on the San Pablo A and B neighbourhoods, shown in
Figs. 2 and 3. The aim of delimiting the households under study is to be
able to create personalised processes with the citizens and extrapolate
the results to the Poligono San Pablo as a whole. The Poligono San Pablo
neighbourhood is further presented in the next section.
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Fig. 2. District of San Pablo-Santa Justa. Source: Gerencia de Urbanismo de
Sevilla, 2017.

2.5. Case study: the poligono San Pablo neighbourhood

The Poligono San Pablo was built between the 1960s and 1970s, with
the aim of housing 8800 social housing units built in 5 phases. Each
phase gave rise to one of the districts that make up the neighbourhood:
District A, District B, District C, District D and District E. The project had
great potential thanks to the facilities that were incorporated and its
central location in the city of Seville (Obra Sindical del Hogar y de
Arquitectura, 1966).

As depicted in Figs. 2 and 3, the neighbourhood currently presents a
favourable urban situation for regeneration, due to its proximity to one
of the city’s tertiary activity centres (towards Seville airport, to the
north-east of the neighbourhood), to the main Santa Justa train station
or the proximity to some of the city’s main arteries, such as Kansas City
Avenue (to the north of the neighbourhood).

The building stock of the Poligono San Pablo is made up of blocks of
flats of varying heights. Most of the buildings are open five-storey blocks
without lifts. There are also nine and thirteen-storey buildings that
present substantial advantages such as greater conservation of their
envelopes or even lifts. Thus, the height of the buildings is directly
related to the socio-economic status of the inhabitants (Departamento de
Urbanistica y Ordenacion del Territorio, 2011).

The neighbourhood is made up of compact neighbourhood units that
are mixed with small businesses and public spaces for people to develop
their social relationships. Dwellings in the San Pablo A and B neigh-
bourhood are arranged around communal spaces to provide the popu-
lation with their own services (Herrera-Limones et al., 2022).

However, multiple studies have categorized the San Pablo A and B
neighbourhood, and the Poligono San Pablo in general, as a vulnerable
area of the city of Seville. Seville’s Local Health Plan 2019/2023 for the
San Pablo-Santa Justa District identifies the San Pablo A and B neigh-
bourhood as a vulnerable area. Likewise, the Atlas of Urban Vulnera-
bility in Spain (2011) catalogues this territory as an area with a medium
level of vulnerability (Herndandez Aja et al., 2018)(Ministerio de
Transportes Movilidad y Agenda Urbana, 2011; Rodriguez Pérez, 2019).
Furthermore, according to the results of the 2011 census, the San
Pablo-Santa Justa district is one of the Vulnerable Territories in the city

of Seville (Hernandez Aja et al., 2018). This is why the San Pablo
neighbourhood was chosen as a case study to analyse how energy
poverty and health are related in a territory identified as vulnerable and,
moreover, influenced by a Mediterranean climate.

Applying the “Aura Strategy” in the San Pablo A and B neighbour-
hood identifies some of its main deficiencies and weaknesses. With
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Fig. 3. Districts into which the San Pablo neighbourhood is divided approximate indicative scale. Authors’ own.

regard to health, it is worth highlighting the high rate of ageing in the
San Pablo area, with 22.2% of the population aged 65 and over
(Rodriguez Pérez, 2019). Generally, this range of the population has
special requirements as they need accessible homes, with adequate
temperatures or easy-to-use technologies. Aspects related to health care
should also be considered, as this type of population requires more time
for their care, more frequent visits by doctors and nurses to their homes
and, generally, they suffer from various pathologies associated with
their age that require multiple medications. All this should be taken into
account to reduce the number of patients per doctor.

In terms of cultural identity and accessibility, the neighbourhood
presents a major problem with regard to accessibility to housing, as the
lower buildings, i.e., those with 5 floors, were designed without lifts.
Moreover, access to many of them is below street level, which means
that the ageing population of the Poligono San Pablo is often unable to
leave their homes. This aspect is even more serious when the resident
suffers from a pathology for which outdoor exercise is a priority, such as
diabetes mellitus or rehabilitation after an osteoarticular injury such as a
hip fracture, which is common in the elderly. In addition, there is also a
lack of accessibility on an urban scale, as there has been a loss of
pedestrian space as a result of the increase in the number of roads and
parking areas.

In terms of materiality, the building stock in San Pablo is made up of
a heterogeneous group of high and low blocks, between which are
created both more intimate spaces close to the neighbourhood units, and
more open spaces where points of interest such as churches or com-
mercial spaces are found. Improvements to housing and common areas
usually depend on public subsidies, as the neighbourhood is one of the
areas with the lowest economic level in the city of Seville. While the
average income per consumption unit in Seville is estimated at €18,035
per year, the average income in the San Pablo A and B neighbourhood
does not exceed €12,478 per year (Institute of National Statistics, 2018).

Coinciding with two of the scales of work and intervention proposed
by the “Aura Strategy”: hygienic-sanitary, as well as conditioning and
energy, situations prevailing in the surroundings of the housing blocks in

the San Pablo neighbourhood are analysed (Herrera-Limones et al.,
2020). From an urbanistic perspective, the different orientations of the
blocks of flats must be taken into account, as the level of comfort of the
residents depends on this, as well as the conditioning of the interior of
the flats. The proposed actions should provide solutions in line with the
typology of each residential building and should be independent at the
building level. It is necessary to create strategies that adapt to the
different typologies of building blocks. For such interventions, current
situations such as accessibility to the building blocks, energy efficiency
measures, etc., must be considered.

San Pablo is an ideal case study when analysing a typical obsolete
neighbourhood in the Mediterranean region. It is a typical example of
urban planning in Spain in the 1960s that has not been able to adapt to
contemporary typological, usage, or energy efficiency needs. The
housing typologies used do not respond to the needs of today’s diverse
family models, as the blocks are almost entirely made up of the repeti-
tion of a single type of three-bedroom dwelling with an approximate
average useful surface area of 60 m2.

3. Methodology: participatory experience with citizens

The research has followed a hybrid and interdisciplinary methodol-
ogy, to include a quantitative and qualitative analysis. Phase 1 corre-
sponds to a technical study to identify key aspects related to energy
vulnerability, comfort, and health. Phase 2 shows how the population’s
opinion has been incorporated into the analysis through different citizen
consultation tools. Phase 3 presents how the indicators and data
collected have been categorized and compared.

The aim is to provide new ways of representing how energy poverty
affects the health of the population and thus highlight the importance of
working with the public to design public health strategies.

3.1. Phase I. Technical-architectural and heritage analysis

The analysis has used both data compiled by the working group of
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this research, composed by eight researchers from the University of
Seville, as well as statistical data from the public administration. Given
the long background of work in San Pablo, over the last few years
different problems have been identified in the neighbourhood that are
affecting the health of the citizens. It is worth noting that the research
team is made up of people from different disciplines, from architecture
to medicine and engineering, which has enabled a transdisciplinary
technical analysis to be generated.

With regard to the different public data sources, we have used the
data provided by the Population and Housing Census carried out by the
National Institute of Statistics (INE, by its Spanish acronym). This data
can be broken down by census sections, which has allowed us to obtain
information for the San Pablo neighbourhood. The information on
Urban Indicators of the National Institute of Statistics has also been
used, as this information is disaggregated by districts. In addition, the
results of the INE’s Living Conditions Surveys were used, although this
information is only available at the Autonomous Community level.
Finally, information provided by Seville City Council has been used,
both data on Health in Dwellings and Spaces and the results of the
Seville Local Health Plan 2019/2023 for the District of San Pablo-Santa
Justa (Rodriguez Pérez, 2019).

Through the analysis of indicators of these databases, such as % of
people with homes without a lift, % of people with dilapidated, bad, or
substandard homes, or % of complaints in Seville about bad smells,
rubbish, and filth in public spaces, a first approximation of the health,
comfort, and energy poverty situation in the San Pablo neighbourhood
has been generated. All the indicators analysed are presented, together
with the results and the source from which they were obtained, in Ta-
bles 1, 2 and 3 in Annex 4. The choice of these indicators was based on
the experience of the working group (based on the Aura Strategy
approach) and, above all, on the availability of data, as the case study is
a neighbourhood, there was hardly any disaggregated data available at
this level.

Although all these data and analyses are vital to understand and
represent the health and comfort situation of the neighbourhood, they
are not enough. It is necessary to incorporate the user’s opinion to
develop efficient retrofitting measures and strategies that respond to the
behavioural pattern of the citizens. This is why this research in-
corporates the perception of the population of the San Pablo neigh-
bourhood, so that the users themselves can define the main deficiencies,
barriers, and problems in the neighbourhood.

3.2. Phase II. Perception of the target population

To incorporate the opinion of the population of San Pablo, the
collection of information from two sources was proposed: from the
health professionals and social workers at the Health Centre and from
the population itself. The working group that participated in these ac-
tions consisted of eight researchers from the University of Seville,
including the authors of this article.

To discover the views of the health professionals in the neighbour-
hood, a meeting was organised with the staff of the San Pablo Health
Centre. In this interview, issues such as the state of health of the pop-
ulation, the main limitations of the people they attend, the state of the
homes they visit and of the neighbourhood in general, the Health Centre
facilities, etc. were addressed. The vision of the health professionals, as a
service that monitors the health of the population, is fundamental for
proposing rehabilitation measures in the neighbourhood. Annex 1 lists
the main points raised during the interview.

After this first contact with the population, a public workshop was
organised, in which questionnaires and exercises on health, comfort, and
the situation of energy poverty in the neighbourhood were worked on.
Although this documentation can be replicated in other localities or
neighbourhoods, it is important to adapt it to the target population. It
should be noted that once the workshop had been carried out and the
information gathered had been analysed, a feedback session was
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organised with the participants to present the main conclusions and
impressions gathered.

The workshop was held at the Alfonso de Cossio senior citizens’
centre, so the issues were presented in literature adapted to the elderly.
Prior to the workshop, permission was requested for the use of the fa-
cilities, as well as from all the participants who gave their personal
consent to collaborate in the workshop.

This workshop was organised in two parts. Firstly, a survey was
carried out in which questions about comfort and health in the neigh-
bourhood were collected (Fig. 4). This survey, as set out in Annex 2, is
answered individually, and consists of a series of questions about the
social profile of the person interviewed (age, socio-cultural level, block
in which they live, etc.), followed by a total of 26 questions. Some of the
questions are open-ended, others present a selection of possible answers,
and the vast majority are questions that are evaluated from O to 5 points,
5 being a comfortable state and O the lowest possible state of well-being.
In terms of themes, questions are collected on health, on the neigh-
bourhood and public space and, finally, on childhood in the neigh-
bourhood and the high rates of ageing.

In the second part of the workshop, the energy poverty situation in
the neighbourhood was addressed (Fig. 5). To facilitate participation in
this topic and to present it in a way that citizens could easily understand,
a dynamic called the “energy poverty dartboard” was used (Fig. 6). This
is a dartboard that is divided into four sectors related to energy
vulnerability: household conditions, public space, access to energy, and
energy education. For each of these sectors, two key questions are
defined to understand and analyse the situation in the neighbourhood.
Participants are asked to reflect on each of these questions and place a
circle on one of the three strips of the dartboard, so that the closer to the
centre, the more they agree with the question posed.

Finally, a feedback session was organised with the participants in the
workshop (Figs. 7 and 8). In this space, an infographic was shared with
the citizens, which included results on the health status of the popula-
tion of San Pablo, the state of the households, as well as economic and
cultural results. The panel incorporated simple, visual information, to be
easily understandable. Annex 3 shows the panels presented.

It should be noted that the qualitative and quantitative indicators
developed from these workshops are statistical and represent the pro-
portion of people who suffer from or perceive some of the problems
listed in Annex 4 with respect to the total number of participants.

3.3. Phase III. Design of indicators and analysis of the results

Once the results on the state of health in Seville had been obtained,

Fig. 4. Workshop in San Pablo: organisation of participatory roundtables with
residents of San Pablo. Own source.
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Fig. 5. Workshop in San Pablo: development of the energy poverty dynamic.
Own source.

an analysis of this information was carried out. The aim was to show
how energy vulnerability affects the health and comfort of citizens, as
well as to highlight the importance of working with the population at a
local level to design strategies to improve their living conditions.

The data and indicators collected from the different sources of in-
formation (architectural technical analysis, perception of health
personnel, and perception of citizens) were compared and classified into
three sectors: information related to households, public space, and en-
ergy education of the population (see Fig. 9).

Based on these indicators, the main problems in the neighbourhood
in terms of health and comfort were identified. To do this, the data
collected from the different sources of information used was corrobo-
rated using the following criteria.

| know what my
electricity tariff is, how
to read a bill, etc.

ENERGY
EDUCATION

| know Where to
ask questions
about energy
saving, electricity
bills, etc.
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- For the household and public space indicators, a comparison was
made between the three data sources. In this way, only those issues
that are repeated in the three data sources were considered, either
through qualitative or quantitative indicators.

- With regard to the data collected on energy education, only the two
databases of the activities carried out in the neighbourhood were
used, as this sector is not analysed in the municipal, regional, or
national databases.

4. Results

The main problems and indicators collected through the hybrid
methodology presented here are listed below. As it is an obsolete
neighbourhood with a deficient building stock, many of the problems
are related to the lack of household maintenance, the need for rehabil-
itation of buildings, and the lack of care for public space. On the other
hand, the results show a low level of energy education among the
population, which further accentuates the implications of energy
vulnerability on the health of the inhabitants.

4.1. Results grouped by action sectors

The results and indices obtained during the data collection phase
have been analysed and grouped according to the proposed action sec-
tors: households, public space, and energy education of the population.
Tables 1, 2, and 3 in Annex 4 present the results obtained from different
sources for each of these sectors. The aim is to be able to compare the
data collected and identify the priority issues on which to act.

Some of the most noteworthy results obtained for each of the pro-
posed sectors are presented below.

Fig. 10 shows how the different information sources agree that the
building stock has poor accessibility, either due to the lack of lifts in the
buildings or to the difficult access to the dwellings from the public road.
Concerning the availability of heating and air conditioning equipment in

There are appliances or
devices that | do not use
to save money even
though | need them
(heaters, fans, etc.).

HOUSEHOLD
STATUS

In my home there
are extreme
temperatures in
summer or winter.

It is normal for my
household to have
late or unpaid
energy bills.

ACCESS TO
ENERGY

A large part of my
income goes to energy
bills.

| can access
my home
without
problems
(there are
ramps. lifts.
etc.).

PUBLIC SPACE

| can spend time in the
street at ease (there
are benches, shade,
etc.).

Fig. 6. Energy poverty dartboard used in the workshop. Own source.
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Fig. 7. feedback session organised at the Alfonso de Cossio Senior Citizens’
Centre. Own source.

homes, around 10% of the dwellings in San Pablo do not have such
equipment. However, the figure rises to 60% for those households that
do not use the equipment to save on their energy bills. In this case, it is
difficult to make a comparison between indicators because the sources
of information refer to different problems. However, even though they
cannot be compared, they show the lack of equipment to air-condition
homes in a city like Seville with extreme temperatures during the
summer.

With regard to the data on public space, Fig. 11 shows very similar
data for the percentage of people who perceive the public spaces in the
neighbourhood to be uncomfortable or inadequate: around 69% of
people. The results also coincide in the percentage of people who think
that there is not enough vegetation on public roads: around 24% of
people.

Finally, it is worth noting that the only source of data that yields
information on the energy education of the population of San Pablo was
the dynamic carried out in the energy poverty workshop developed by
the research group, as shown in Fig. 12. It is worth noting the high value
of the indicators collected, since a large part of the population does not
have a basic energy education and does not know where to go for energy
consultations.

4.2. Main problems identified

Based on the data collected in Tables 1, 2 and 3 in Annex 4, the main
problems and deficiencies in the health, comfort, and energy poverty
situation in the San Pablo neighbourhood have been identified. To this
end, the data on households and public space have been filtered, so that
only those indices that are repeated in the three data sources, either
quantitatively or qualitatively, have been considered. As for data related
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|

Fig. 8. feedback session organised at the Alfonso de Cossio Senior Citizens’
Centre. Own source.

- - I
: Technical-architectural |

| analysis i
L —— 4
Analysis from different
N |
approaches | Perception of the target |
| population :
e ————————— Jd
A 4
Design of qualitative
and quantitative
indicators
————————— e |
—ﬂl Households I
Information grouped e |
into three sectors of =: Public space }
acton. | | T T

— Energy education I

Ey B

7
N/

Issues identified in San
Pablo affecting health,
comfort and energy poverty

Fig. 9. Methodology developed. Own source.

to citizen energy education, it is not possible to apply this criterion as
there is no information available from public databases on this issue.
Table 1 shows the problems identified, grouped according to the
proposed sectors of action.
As shown in Table 1, one of the main problems affecting the health
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Fig. 10. Results on households in San Pablo. Source: own elaboration.
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Fig. 11. Results on public space in San Pablo. Source: own elaboration.
80%
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70%
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50%
40%
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% in workshop in San Pablo
20% 2022.
10%

0%
% of people who do not know
where to ask questions about

household energy issues

% of people who do not have basic
energy education

Fig. 12. Results on the energy education of the population of San Pablo. Source: own elaboration.

and comfort of households in the San Pablo neighbourhood is related to
the lack of adequate access, as most of the buildings do not have a lift
and some of them even have an entrance lower than ground level. It
should be noted that the only indicator for which there were two results
was the percentage of people with poor or very poor access to their
homes. To evaluate both sources of information, the average of the in-
dicator obtained in the energy poverty exercise in the workshop in San
Pablo and the result obtained in the interview on health and comfort was
calculated.

It also shows that the temperatures in the dwellings are inadequate,
which is consistent with the obsolescence of the building stock in San
Pablo (Obra Sindical del Hogar y de Arquitectura, 1966; Navas-Carrillo,
2020). The San Pablo building stock was built between the 1960s and
1970s, when the first basic building regulations introducing minimum
energy efficiency criteria, the NBE-CT-79 standard, had not yet been
published. As a result, dwellings did not incorporate energy saving and
efficiency strategies that would allow households to maintain adequate
temperatures without the need for high energy consumption. In
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Table 1
Main problems identified in the San Pablo neighbourhood that affect health and
comfort. Source: own elaboration.

Sector of Problems identified Indicators

action

Households Housing without adequate

access

48.31% of people with poor or very
poor access to their homes®

76.95 % people with households
without a lift

86% people whose homes have
extremes of temperature in summer
or winter

3.85% of people who do not have
any devices to combat the heat in
summer

7.69% of people who do not have
any devices to combat the cold in
winter

Lack of adequate conditioning and
temperatures in dwellings

9.71% people with unheated
households

65% of people who consider public
spaces to be uncomfortable

Lack of maintenance and cleanliness
of public areas

34% of public health complaints in
Seville are about bad smells, rubbish
and dirt in public spaces

26.9 % of people feel that there is
not enough vegetation in the
neighbourhood

Lack of vegetation and natural shade
31.40% of the Andalusian
population dissatisfied with the
green areas in their environment
53% of people who do not know
where to go for advice on household
energy issues

69% of people do not have basic
energy education (knowing what
tariff they have contracted, how to
read an energy bill, etc.).

Much of the population is unaware
of the importance of natural
ventilation.

Housing with inadequate
temperatures

Lack of maintenance and
cleanliness in the
neighbourhood

Public space

Lack of vegetation in the
neighbourhood

Energy
education

Low level of energy
education among citizens

@ For the calculation of this indicator, the average of the two calculated data
was used: 62% was obtained in the energy poverty exercise in the San Pablo
workshop and 34.62% in the interview on health and comfort.

addition, most of the population has medium or low incomes compared
to the Seville average, which explains why they have not been able to
invest in the refurbishment of their homes.

Regarding public space, the different sources of information agree on
the lack of maintenance and cleanliness in the neighbourhood, as well as
the need to increase the vegetation in the streets. A careful and main-
tained greening of the neighbourhood could bring many improvements,
such as reducing the high temperatures in summer.

In terms of energy education for citizens, it is worth highlighting the
low level of energy literacy among the population. It is necessary to
promote energy education, especially among the most vulnerable peo-
ple, such as the elderly, so that they can make more critical and
responsible decisions about their tariffs, learn about energy saving
measures and the advantages of energy efficiency measures. Through
the activities carried out with the population, the importance of pro-
moting energy education in terms of the proper use of the home and its
installations as an energy saving measure has become evident. Natural
ventilation or the use of existing solar protection systems depending on
external thermal conditions are some measures that can significantly
improve the comfort of a home, but some of the public is unaware of
these.
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5. Discussion

This study analyses comfort and health in obsolete neighbourhoods
in regions with high rates of energy poverty, choosing the Poligono San
Pablo in Seville as a case study. The “Aura Strategy”, on which the
research is based, presents four complementary lines of action, one of
them focusing on health and the other on energy. In this way, the
strategy supports actions aligned with the different dimensions that
relate housing and well-being. It is therefore a very useful tool for
interdisciplinary studies focused on environmental, economic, and so-
cial sustainability. Specifically, this research includes citizen consulta-
tion as a key tool for understanding how a heterogeneous problem such
as energy poverty affects the well-being of the population. By applying
this strategy through a hybrid methodology, valuable results are ob-
tained to improve the comfort and health of citizens in vulnerable
neighbourhoods.

Analyses linking energy poverty and health at the European level
usually consider variables such as the inability to keep homes warm in
cold weather or increased mortality in winter. However, in Mediterra-
nean regions, the impact of extreme summer temperatures, especially in
inland areas, is increasingly being analysed as a serious public health
issue. This has been addressed by the participants in the interviews and
workshops, showing concern for the lack of refrigeration equipment or
the restriction of its use due to high energy prices. The lack of mainte-
nance and cleanliness in the neighbourhood was also highlighted, as it is
a problem that had not initially been considered in the technical-
architectural analysis. Not having a well-kept and healthy environ-
ment affects people’s development, for example, by not making use of
public space for walking or socialising. It is therefore important to
incorporate mechanisms for citizen consultation and participation in
interdisciplinary research, as the actions that are built based on these
studies will respond better to the needs of the population.

Regarding the results obtained for housing in San Pablo, the different
data sources agree that the greatest problems are related to inadequate
access to buildings and extreme summer and winter temperatures in
homes.

On the one hand, the lack of lifts in buildings (with 77% of the
neighbourhood’s population living in buildings without lifts) or the fact
that the entrance to buildings is not at ground level (which affects almost
50% of the population) is a major problem for the population, especially
in neighbourhoods such as San Pablo with a high proportion of elderly
people. Reduced mobility has a direct effect on the health of older
people, who spend long days at home, even affecting recovery and
rehabilitation after medical interventions. This situation also affects
their social relationships and emotional state, as many of these people
experience feelings of loneliness.

On the other hand, extreme temperatures inside the home are a
serious problem in southern Spanish climates, where extreme temper-
atures are reached in summer. As shown in Table 1, 86% of the popu-
lation live in homes with extreme temperatures in summer or winter;
and between 4% and 10% do not have any equipment to combat heat or
cold. As discussed in the theoretical framework, adults are particularly
sensitive to extreme heat spells. Although a small proportion of the
population does not have any appliances to combat the heat in summer
or the cold in winter, 60% of the population report that they restrict
their use of these appliances due to high electricity costs. This can lead to
an increase in cases of dehydration due to excessive sweating in summer.
This situation is also directly related to energy poverty in this region.
The building stock in San Pablo incorporates hardly any energy saving
and efficiency measures, which added to the current high price of the
different energy sources, makes it difficult to have spaces with adequate
temperatures. In 2011, the average final price for the purchase of energy
on the electricity market was 60.15 €/MWh (Red Eléctrica de Espana,
2012). The Price reached 252.21 €/MWh in December2021 and 180.5
€/MWh in December 2022 (Red Eléctrica de Espana, 2022). According
to the workshop held in the neighbourhood, 77% of the people surveyed
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spend a large part of their income on paying energy bills. The price of
energy is therefore a determining factor in the situation of energy
poverty in Spain.

With regard to public space, the second sector analysed, it is worth
highlighting the lack of maintenance, cleanliness, and sufficient vege-
tation in common spaces. This situation has a negative impact on the
population, who cannot even use public roads as a more comfortable
alternative to their homes, as 65% consider that public spaces are not
comfortable. One aspect to consider urgently is the naturalization of
public spaces, because as shown in Table 1, between 27% and 31% of the
population considers that there is not enough vegetation in their envi-
ronment. A commitment to green cities not only has a positive impact on
health issues such as improving the purity of the air, but also makes it
possible to reduce the heat island of cities and achieve more comfortable
temperatures in public spaces.

In contrast to the first two areas analysed, there is a major limitation
with respect to public data sources that analyse household energy edu-
cation. Despite the fact that citizens” knowledge of strategies to improve
comfort in their homes or save energy is a fundamental aspect, it is not
an area that is usually analysed by public institutions. Through the
workshops carried out, it is evident that 69% of the surveyed population
does not have a basic energy education, as they do not know how to read
an energy bill, do not know their contracted tariff, do not know the
importance of natural ventilation, etc. In addition, 53% of the partici-
pants do not know where they can make enquiries regarding energy.
Social practices shape household energy demands (Pellicer-Sifres,
2018), making energy culture a key factor in addressing energy
vulnerability, especially in vulnerable neighbourhoods.

The results obtained show the negative impact of energy poverty on
the mental health of the population. The population experiences heavy
mental burdens due to having to cope with high energy bills, as well as a
feeling of loneliness due to living in inaccessible housing, among other
problems. However, continuing research into the field of mental health
is considered necessary in order to identify additional aspects that are
affecting the citizens of this type of obsolete neighbourhood.

Finally, the direct impact that all these issues can have on public
health stands out. Health is linked to the environment, which we can
modify to improve health and comfort. In particular, research and
technical interventions related to architecture, urban planning and
design must promote strategies to ensure that citizens have access to
affordable, reliable and safe energy services. There is a clear need to
intervene and adapt dwellings so that they can evolve along with the
needs of the people who live in them.

6. Conclusion and policy implications

The relationship between sustainable habitat and health depends on
the constructive factors of housing, but also on other dimensions such as
public space or the social environment. The obsolete neighbourhoods of
the Mediterranean regions are relevant case studies as they are areas
with high rates of energy poverty.

In order to address the study of energy poverty and its relationship
with the state of health of the population, the application of a hybrid
methodology that incorporates technical data sources as well as citizen
consultations is proposed. This methodology aims to identify how an
obsolete building stock and a lack of access to a basic energy service may
be affecting people’s health.

For analysis and citizen participation to be effective, there is a need
to create decentralised and transdisciplinary studies, especially in
technical disciplines related to architecture, design or urban planning.
Energy poverty manifests itself in different ways depending on the ter-
ritory. In order to understand its relationship with health, it is important
to consider the different socio-economic, climatic, and cultural factors.
In this way, it will be possible to obtain relevant data and information to
create more precise strategies for action (Costa-Campi et al., 2019) and
thus improve the health of the inhabitants.
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These conclusions are linked to some of the new concepts that are
being promoted in the European Union, such as the case of “energy
citizens”. Far from considering the population as mere consumers, this
concept advocates that the affected population should become active
participants in the energy transition. To this end, engagement actions
and participatory policies are promoted (Della Valle and Czako, 2022).

The hybrid methodology applied, which incorporates -citizen
consultation, yields relevant results for the development of public policy
programs and strategies. Specifically, it has become evident how,
through citizen consultation, key points not identified through other
tools such as public databases or technical studies are perceived. In the
current context of climate emergency and energy transition, citizen
participation is a key element in the construction of public policies.
Moreover, this participation must evolve from consultation to the
incorporation of the population as co-designers and co-realizers of en-
ergy projects (Haf and Robison, 2020).

In the case study addressed by this research, the neighbourhood of
San Pablo in southern Spain, it is hoped that the issues identified will be
useful in developing future health programs at the neighbourhood level,
such as the Seville Local Health Plan. In particular, it highlights the
urgency of having policies that enhance the energy education of the
population so that they can apply passive strategies in homes to improve
living conditions or so that they can learn about social vouchers and
tariffs that are best suited to their conditions.

For future research, it would be interesting to incorporate calcula-
tions of actual household consumption into these analyses. Usually,
strategies to improve energy efficiency are based on demand and not on
consumption, leaving aside the user’s behaviour pattern. In contexts
such as the Mediterranean area, these issues are of great relevance, as
climatic conditions may be favourable for some months and may not
require, for example, the use of air-conditioning equipment, which is
often incorporated in demand calculations.

CRediT authorship contribution statement

Susana Clavijo-Ntnez: Writing — review & editing, Writing — orig-
inal draft, Validation, Supervision, Resources, Methodology, Investiga-
tion, Formal analysis, Data curation, Conceptualization. Gina M.
Nuinez-Camarena: Writing — review & editing, Writing — original draft,
Validation, Supervision, Resources, Methodology, Investigation, Formal
analysis, Data curation, Conceptualization. Rafael Herrera-Limones:
Writing — review & editing, Writing — original draft, Validation, Super-
vision, Resources, Conceptualization, Data curation, Formal analysis,
Investigation, Methodology. Miguel Hernandez-Valencia: Writing —
review & editing, Writing — original draft, Validation, Supervision, Re-
sources, Methodology, Investigation, Formal analysis, Data curation,
Conceptualization. Antonio Millan-Jiménez: Writing — review & edit-
ing, Writing — original draft, Validation, Supervision, Resources, Meth-
odology, Investigation, = Formal analysis, Data curation,
Conceptualization.

Declaration of competing interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.
Data availability

Data from workshop are presented
Acknowledgements

The present research is framed within the Project “Direct application

of the Aura Strategy of the Solar Decathlon- U.S. Team, in the rehabil-
itation of obsolete Andalusian neighbourhoods” as a methodological



S. Clavijo-Ntifiez et al.

approach for the Poligono San Pablo, Seville (as a case study for the
extrapolation of results to similar environments, through the imple-
mentation of sustainable regeneration in the working class residential
area). Part of the information used in the article comes from the
development of the project. The project was granted in the resolution of
July 28, 2021 by the Consejeria de Fomento, Infraestructuras y Ordenacion
del Territorio (Junta de Junta de Andalucia), within the 2020 call for
grants for the implementation of research projects in housing, rehabil-
itation and architecture.

Data used in this research come from the project “Building healthy
and sustainable neighbourhoods for children in the face of the impacts of
energy poverty: experience in the Poligono San Pablo, Seville”. This
project was granted in the resolution of April 5, 2022 by the Develop-
ment Cooperation Office of the University of Seville, within the Call for
Aid for Development Cooperation Activities and Projects (academic year
2021-22).

The collaboration of the administrative staff at the Alfonso de Cossio
Senior Citizens’ Centre, as well as the San Pablo-Santa Justa District
staff, was decisive in carrying out the participatory workshops, as well as
the return to the participants.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.enpol.2024.114177.

References

Alarcén-Ferrari, C., Chartier, C., 2018. Degrowth, energy democracy, technology and
social-ecological relations: discussing a localised energy system in Vaxjo Sweden.
J. Clean. Prod. 197, 1754-1765. https://doi.org/10.1016/j.jclepro.2017.05.100.

Atutxa, E., Zubero, 1., Salvo-Sotomayor, 1., 2020. El paradigma de lo comtn y la gestiéon
de la energia en Espana: oportunidades para la convergencia entre diferentes.
Revista Electronica de Geografia y Ciencias Sociales XXIV (650).

Bassi Follari, J., 2014. Quantitative/qualitative : the paleozoic debate. Forum Qual. Soc.
Res. 15 (2), 7. https://doi.org/10.17169/fqs-15.2.1993.

Biresselioglu, M.E., Demir, M.H., Solak, B., Savas, Z.F., Kollmann, A., Kirchler, B.,
Ozcureci, B., 2024. Empowering energy citizenship: exploring dimensions and
drivers in citizen engagement during the energy transition. In: Energy Reports, vol.
11. Elsevier Ltd, pp. 1894-1909. https://doi.org/10.1016/j.egyr.2024.01.040.

Boardman, B., 1991. Fuel Poverty: from Cold Homes to Affordable Warmth. Belhaven
Press (Belhaven Press).

Bouzarovski, S., 2014. Energy poverty in the European union: landscapes of
vulnerability. WIREs Energy Environ. 3, 276-289. https://doi.org/10.1002/
wene.89.

Bouzarovski, S., Petrova, S., 2015. A global perspective on domestic energy deprivation:
overcoming the energy poverty-fuel poverty binary. Energy Res. Social Sci. 10,
31-40. https://doi.org/10.1016/j.erss.2015.06.007.

Bouzarovski, S., Tirado Herrero, S., 2015. The energy divide: integrating energy
transitions, regional inequalities and poverty trends in the European Union. Eur.
Urban Reg. Stud. 24 (1), 69-86. https://doi.org/10.1177/0969776415596449.

Bridgen, P., Robinson, C., 2023. A decade of fuel poverty in England: a spatio-temporal
analysis of needs-based targeting of domestic energy efficiency obligations. Energy
Res. Social Sci. 101, 103139 https://doi.org/10.1016/j.erss.2023.103139.

Castafo-Rosa, R., Solis-Guzman, J., Marrero, M., 2020a. Energy poverty goes south?
Understanding the costs of energy poverty with the index of vulnerable homes in
Spain. Energy Res. Social Sci. 60, 101325 https://doi.org/10.1016/j.
erss.2019.101325.

Castano-Rosa, R., Solis-Guzman, J., Marrero-Meléndez, M., 2020b. Midiendo la pobreza
energética. Una revision de indicadores. Revista Habitat Sustentable 10 (1), 8-21.
https://doi.org/10.22320,/07190700.2020.10.01.01.

Clavijo-Ntunez, S., Herrera-Limones, R., Rey-Pérez, J., Torres-Garcia, M., 2022. Energy
poverty in Andalusia. An analysis through decentralised indicators. Energy Pol. 167
(February 2021) https://doi.org/10.1016/j.enpol.2022.113083.

Costa-Campi, M.T., Jové-Llopis, E., Trujillo-Baute, E., 2019. Caracterizacion de la
pobreza energética en Espana. In: Naturgy, Fundacion (Ed.), La pobreza energética
en Espana. Aproximacion desde una perspectiva de ingresos, pp. 37-44.

Davies, M., Swilling, M., Wlokas, H.L., 2018. Towards new configurations of urban
energy governance in South Africa’s Renewable Energy Procurement Programme.
Energy Res. Social Sci. 36, 61-69. https://doi.org/10.1016/j.erss.2017.11.010.

Delgado, L., Lopez, D., 2020. Emergencia habitacional, pobreza energética y salud. In:
Informe sobre la inseguridad residencial en Barcelona 2017-2020.

Della Valle, N., Czako, V., 2022. Energy citizenship and energy poverty. https://doi.
org/10.2760/04963.

Departamento de Urbanistica y Ordenacion del Territorio, 2011. Analisis Urbanistico de
Barrios Vulnerables. In: Descripcion Urbanistica 2001: San Pablo A Y B.

12

Energy Policy 191 (2024) 114177

Energy Poverty Network, 2021. La energia como derecho humano para avanzar en una
transicién energética justa.

Escurra, M.I., Rosso, 1., 2020. La cartografia social como posibilidad de reflexién
colectiva en contextos de precarizacion de la vida. +E: Revista de Extensién
Universitaria 10 (12), 1-23. https://doi.org/10.14409/extension.2020.12.ene-
jun.9080.

Espinoza Almonacid, L., Saravia Ramos, P., Vega Valdés, D., Gutiérrez Soto, P., 2021.
Investigacion colaborativa: potencialidades y limitaciones de la cartografia social
participativa. Iconos : Publicacién de FLACSO-Ecuador 25 (71), 59-80. https://doi.
org/10.17141/iconos.71.2021.4834.

EU Energy Poverty Observatory, 2014. National indicators of energy poverty. https://ene
rgy-poverty.ec.europa.eu/observing-energy-poverty/national-indicators_en.

European Commission, 2019. EmpowerMed project. In: Empowering Women to Take
Action against Energy Poverty in the Mediterranean. https://cordis.europa.eu/proje
ct/id/847052/es.

European Commission, 2021. Energy Performance of Buildings Directive. https://energy.
ec.europa.eu/topics/energy-efficiency/energy-efficient-buildings/energy-performan
ce-buildings-directive_en.

Eurostat, 2021. Inability to keep home adequately warm. https://ec.europa.eu/eurostat/
web/products-eurostat-news/-/ddn-20211105-1.

Fernandez Marin, S., 2021. El Congreso Life Habitat de Ingenieria , Arquitectura , Salud y
Bienestar : reflexiones desde el debate interdisciplinar. Revista Salud Ambiental 21
(1), 74-79.

Gallicchio, E., 2010. El desarrollo local: ;territorializar politicas o generar politicas
territoriales? Reflexiones desde la practica. Eutopia - Revista de Desarrollo
Econémico Territorial 1, 11-23. https://doi.org/10.17141/eutopia.1.2010.933.

Garcia Ramirez, W., 2012. Arquitectura participativa: las formas de lo esencial. Revista
de Arquitectura de La Universidad Catdlica de Colombia 14, 4-11.

Garzon, B., Auad, A., Abella, M.L., Branes, N., 2005. La transformacion del habitat
popular desde talleres integrados de investigacion accion participativa. Revista INVI
de La Universidad de Chile 20 (55), 121-138.

Haf, S., Robison, R., 2020. How Local Authorities Can Encourage Citizen Participation in
Energy Transitions.

Hernandez Aja, A., Rodriguez Alonso, R., Rodriguez Suarez, 1., Gomez Giménez, J.M.,
Gonzélez Garcia, 1., Cérdoba Hernandez, R., Alguacil Gémez, J., Camacho
Gutiérrez, J., Carmona Mateos, F., Jaramillo Caceres, S., 2018. Barrios vulnerables
de las grandes ciudades espanolas. 1991,/2001/2011 (Sevilla).

Hernandez, D., Phillips, D., Siegel, E.L., 2016. Exploring the housing and household
energy pathways to stress: a mixed methods study. Int. J. Environ. Res. Publ. Health
13 (916). https://doi.org/10.3390/ijerph13090916.

Hernéndez, P.B., Huepe Minoletti, C., 2019. Participacién ciudadana en Politicas
Ptblicas de Energia: reflexiones para un Chile energéticamente sustentable. Polis 53,
145-170. https://doi.org/10.32735/50718-6568/2019-n53-1390.

Herrera-Limones, R., Hernandez-Valencia, M., Roa-Fernandez, J., 2022. Urban
regeneration through retrofitting social housing: the AURA 3.1 prototype. J. Hous.
Built Environ. https://doi.org/10.1007/s10901-022-09973-x.

Herrera-Limones, R., Rey-Pérez, J., Hernandez-Valencia, M., Roa-Fernandez, J., 2020.
Student competitions as a learning method with a sustainable focus in higher
education: the University of Seville “Aura Projects” in the “Solar Decathlon 2019.”.
Sustainability 12, 1634. https://doi.org/10.3390/5u12041634.

Institute of National Statistics, 2018. Atlas of the distribution of household income. https
://www.ine.es/dynt3/inebase/index.htm?padre=7132.

International Energy Agency, 2020. Defining energy access: 2020 methodology.
https://www.iea.org/articles/defining-energy-access-2020-methodology.

Lennon, B., Dunphy, N.P., Sanvicente, E., 2019. Community acceptability and the energy
transition: a citizens’ perspective. Energy, Sustainability and Society 9 (35). https://
doi.org/10.1186/513705-019-0218-z.

Li, K., Lloyd, B., Liang, X.J., Wei, Y.M., 2014. Energy poor or fuel poor: what are the
differences? Energy Pol. 68, 476-481. https://doi.org/10.1016/j.
enpol.2013.11.012.

Lépez-Escamilla, A., Herrera-Limones, R., Ledn-Rodriguez, A.L., Torres-Garcia, M., 2020.
Environmental comfort as a sustainable strategy for housing integration: the aura 1.0
prototype for social housing. Appl. Sci. 10, 7734. https://doi.org/10.3390/
app10217734.

Meade, R.D., Akerman, A.P., Notley, S.R., McGinn, R., Poirier, P., Gosselin, P., Kenny, G.
P., 2020. Physiological factors characterizing heat-vulnerable older adults: a
narrative review. Environ. Int. 144 (105909) https://doi.org/10.1016/j.
envint.2020.105909.

Millan-Jiménez, A., Vargas-Palomo, A.C., 2022. Salud y Confort en el Habitat. In:
Aplicacion de la estrategia Aura para la rehabilitacion de barriadas obsoletas
andaluzas. McGraw-Hill, El caso del poligono de San Pablo (Sevilla).

Ministerio de Transportes Movilidad y Agenda Urbana, 2011. Catdlogo de Barrios
Vulnerables - Gobierno de Espana. https://portalweb.mitma.es/aplicaciones
/portalweb/BarriosVulnerables.

Ministry for Ecological Transition and Demographic Challenge, 2019a. Estrategia
Nacional contra la Pobreza Energética 2019-2024.

Ministry for Ecological Transition and Demographic Challenge, 2019b. Mitigacion del
Cambio Climatico: Politicas y Medidas en el sector residencial, comercial e
institucional. https://www.miteco.gob.es/en/cambio-climatico/temas/mitigaci
on-politicas-y-medidas/edificacion.aspx.

Mullally, G., Dunphy, N., O’Connor, P., 2018. Participative environmental policy
integration in the Irish energy sector. Environ. Sci. Pol. 83, 71-78. https://doi.org/
10.1016/j.envsci.2018.02.007.

Navas-Carrillo, D., 2020. Patrimonio y ciudad. In: Barriadas residenciales en ciudades
medias del litoral: Un analisis comparado entre Andalucia, Portugal y los Paises
Bajos. Universidad de Sevilla.


https://doi.org/10.1016/j.enpol.2024.114177
https://doi.org/10.1016/j.enpol.2024.114177
https://doi.org/10.1016/j.jclepro.2017.05.100
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref2
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref2
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref2
https://doi.org/10.17169/fqs-15.2.1993
https://doi.org/10.1016/j.egyr.2024.01.040
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref5
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref5
https://doi.org/10.1002/wene.89
https://doi.org/10.1002/wene.89
https://doi.org/10.1016/j.erss.2015.06.007
https://doi.org/10.1177/0969776415596449
https://doi.org/10.1016/j.erss.2023.103139
https://doi.org/10.1016/j.erss.2019.101325
https://doi.org/10.1016/j.erss.2019.101325
https://doi.org/10.22320/07190700.2020.10.01.01
https://doi.org/10.1016/j.enpol.2022.113083
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref13
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref13
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref13
https://doi.org/10.1016/j.erss.2017.11.010
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref15
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref15
https://doi.org/10.2760/04963
https://doi.org/10.2760/04963
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref17
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref17
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref18
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref18
https://doi.org/10.14409/extension.2020.12.ene-jun.9080
https://doi.org/10.14409/extension.2020.12.ene-jun.9080
https://doi.org/10.17141/iconos.71.2021.4834
https://doi.org/10.17141/iconos.71.2021.4834
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://cordis.europa.eu/project/id/847052/es
https://cordis.europa.eu/project/id/847052/es
https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficient-buildings/energy-performance-buildings-directive_en
https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficient-buildings/energy-performance-buildings-directive_en
https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficient-buildings/energy-performance-buildings-directive_en
https://ec.europa.eu/eurostat/web/products-eurostat-news/-/ddn-20211105-1
https://ec.europa.eu/eurostat/web/products-eurostat-news/-/ddn-20211105-1
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref25
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref25
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref25
https://doi.org/10.17141/eutopia.1.2010.933
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref27
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref27
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref28
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref28
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref28
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref29
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref29
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref30
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref30
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref30
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref30
https://doi.org/10.3390/ijerph13090916
https://doi.org/10.32735/s0718-6568/2019-n53-1390
https://doi.org/10.1007/s10901-022-09973-x
https://doi.org/10.3390/su12041634
https://www.ine.es/dynt3/inebase/index.htm?padre=7132
https://www.ine.es/dynt3/inebase/index.htm?padre=7132
https://www.iea.org/articles/defining-energy-access-2020-methodology
https://doi.org/10.1186/s13705-019-0218-z
https://doi.org/10.1186/s13705-019-0218-z
https://doi.org/10.1016/j.enpol.2013.11.012
https://doi.org/10.1016/j.enpol.2013.11.012
https://doi.org/10.3390/app10217734
https://doi.org/10.3390/app10217734
https://doi.org/10.1016/j.envint.2020.105909
https://doi.org/10.1016/j.envint.2020.105909
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref41
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref41
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref41
https://portalweb.mitma.es/aplicaciones/portalweb/BarriosVulnerables
https://portalweb.mitma.es/aplicaciones/portalweb/BarriosVulnerables
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref43
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref43
https://www.miteco.gob.es/en/cambio-climatico/temas/mitigacion-politicas-y-medidas/edificacion.aspx
https://www.miteco.gob.es/en/cambio-climatico/temas/mitigacion-politicas-y-medidas/edificacion.aspx
https://doi.org/10.1016/j.envsci.2018.02.007
https://doi.org/10.1016/j.envsci.2018.02.007
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref46
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref46
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref46

S. Clavijo-Ntifiez et al.

Obra Sindical del Hogar y de Arquitectura, 1966. San Pablo: un nuevo “Gran Barrio” que
construye en Sevilla la obra sindical del hogar. Ediciones y Publicaciones Populares
2-10.

Ortiz, J., Casquero-Modrego, N., Salom, J., 2019. Health and related economic effects of
residential energy retrofitting in Spain. Energy Pol. 130, 375-388. https://doi.org/
10.1016/j.enpol.2019.04.013.

Pellicer-Sifres, V., 2018. Ampliando la comprension de la pobreza energética desde el
enfoque de capacidades: hacia una mirada construida desde las personas afectadas.
Iberoam. J. Dev. Stud. 7 (2), 138-163. https://doi.org/10.26754/0js_ried/ijds.295.

Picchi, P., 2013. Why energy democracy can enhance landscape democracy in the energy
transition: some reflections on the Italian case. Ri-Vista 2. https://doi.org/
10.13128/RV-24892.

Red Eléctrica de Espana, 2012. El Sistema Eléctrico Espanol 2011.

Red Eléctrica de Espana, 2022. Componentes del precio final y energia del cierre. https
://www.ree.es/es/datos/mercados.

Right to Energy Coalition. (n.d.). About Energy Poverty. Retrieved October 30, 2022,
from https://righttoenergy.org/about-energy-poverty/.

Rodriguez Pérez, L., 2019. Plan Local de Salud de Sevilla 2019/2023. Distrito San Pablo -
Santa Justa.

Scott, A., & Pickard, S. (n.d.). Oil and gas, poverty and energy access. Overseas
Development Institute. Retrieved January 23, 2024, from https://odi.org/en/abo
ut/our-work/climate-and-sustainability/fag-1-oil-and-gas-poverty-and-energy-
access/.

13

Energy Policy 191 (2024) 114177

Székely, M., Garai, J., 2018. Thermoregulation and age. Handb. Clin. Neurol. 156,
377-395. https://doi.org/10.1016/B978-0-444-63912-7.00023-0.

Thomson, H., Snell, C., Bouzarovski, S., 2017. Health, well-being and energy poverty in
Europe: a comparative study of 32 European countries. Int. J. Environ. Res. Publ.
Health 14 (584). https://doi.org/10.3390/ijerph14060584.

Tirado-Herrero, S., 2020. Review of Previous EU Experiences. Assessment from an
Energy Poverty, Gender, Health and Mediterranean Perspective.

Tirado-Herrero, S., Jiménez-Meneses, L., Lopez-Fernandez, J.L., Irigoyen-Hidalgo, V.M.,
2018. Pobreza Energética en Espana. Hacia un sistema de indicadores y una
estrategia de actuacion estatales. In: Asociacion de Ciencias Ambientales.

United Nations. (n.d.). Goal 7: affordable and clean energy. Retrieved December 6, 2020,
from https://sdgs.un.org/goals/goal7.

United Nations, 2017. Nueva Agenda urbana-hdbitat III. https://doi.org/10.22201/f
psi.20074778e.2022.1.21.77797.

Verma, P., 2023. Strengthening energy governance systems. In: An Energy Governance
Framework for a Just Energy Transition.

Wahlund, M., Palm, J., 2022. The role of energy democracy and energy citizenship for
participatory energy transitions: a comprehensive review. In: Energy Research and
Social Science, vol. 87. Elsevier Ltd. https://doi.org/10.1016/j.erss.2021.102482.
Issue 102482.

Welton, S., 2018. Grasping for energy democracy. Mich. Law Rev. 116 (4) https://doi.
org/10.36644/mlr.116.4.grasping.


http://refhub.elsevier.com/S0301-4215(24)00197-6/sref47
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref47
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref47
https://doi.org/10.1016/j.enpol.2019.04.013
https://doi.org/10.1016/j.enpol.2019.04.013
https://doi.org/10.26754/ojs_ried/ijds.295
https://doi.org/10.13128/RV-24892
https://doi.org/10.13128/RV-24892
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref51
https://www.ree.es/es/datos/mercados
https://www.ree.es/es/datos/mercados
https://righttoenergy.org/about-energy-poverty/
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref54
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref54
https://odi.org/en/about/our-work/climate-and-sustainability/faq-1-oil-and-gas-poverty-and-energy-access/
https://odi.org/en/about/our-work/climate-and-sustainability/faq-1-oil-and-gas-poverty-and-energy-access/
https://odi.org/en/about/our-work/climate-and-sustainability/faq-1-oil-and-gas-poverty-and-energy-access/
https://doi.org/10.1016/B978-0-444-63912-7.00023-0
https://doi.org/10.3390/ijerph14060584
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref58
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref58
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref59
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref59
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref59
https://sdgs.un.org/goals/goal7
https://doi.org/10.22201/fpsi.20074778e.2022.1.21.77797
https://doi.org/10.22201/fpsi.20074778e.2022.1.21.77797
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref62
http://refhub.elsevier.com/S0301-4215(24)00197-6/sref62
https://doi.org/10.1016/j.erss.2021.102482
https://doi.org/10.36644/mlr.116.4.grasping
https://doi.org/10.36644/mlr.116.4.grasping

	The importance of citizen participation in improving comfort and health in obsolete neighbourhoods affected by energy poverty
	1 Introduction
	2 Theoretical framework
	2.1 Definition and measurements of energy poverty
	2.2 Link to households’ conditions and the building stock
	2.3 Regional and local strategies to address energy poverty
	2.4 “Aura strategy” applied in obsolete neighbourhoods
	2.5 Case study: the polígono San Pablo neighbourhood

	3 Methodology: participatory experience with citizens
	3.1 Phase I. Technical-architectural and heritage analysis
	3.2 Phase II. Perception of the target population
	3.3 Phase III. Design of indicators and analysis of the results

	4 Results
	4.1 Results grouped by action sectors
	4.2 Main problems identified

	5 Discussion
	6 Conclusion and policy implications
	CRediT authorship contribution statement
	Declaration of competing interest
	Data availability
	Acknowledgements
	Appendix A Supplementary data
	References


