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Abstract: The summer-dominated Mediterranean island of Cyprus is often considered in the contexts
of beach tourism, sunny weather, and different types of business economic activities and services. In
terms of its climatic conditions, extreme heat and mild winters characterise the island; yet, recent
evidence has shown that winter poses a significant threat to public health. Its excess winter mortality
is amongst the highest in Europe and there is an increased risk of energy-poverty-related mortality
compared to total mortality. This study is an extension of previous research, with the objective of
further scrutinizing the shift observed between urban and rural energy poverty mortality in the time
of a severe nationwide financial crisis. Mortality and temperature data for the period of 2008–2018,
as well as macroeconomic indicators, were investigated through a linear regression analysis. The
results indicated that the declining economic situation of the island severely hit rural areas, with a
significant increase in energy-poverty-related mortality, while urban areas were more resilient to this.
There are three existing challenges linked to energy poverty: low incomes, high energy prices, and
poor building energy efficiency. In Cyprus, all three coincide and are aggravated in times of crisis,
creating conditions of extreme vulnerability for populations already in a disadvantaged position. This
study’s motivation was to highlight the intense vulnerability associated with crises in Cyprus, and its
outcomes call for higher levels of support at such times, especially when it comes to rural populations.

Keywords: energy poverty; mortality; outdoor temperature; financial crisis; GDP; urban and rural
vulnerability

1. Introduction

During the past few years, European countries have experienced several large-scale
challenges related to the energy systems they rely on, including rising demand, price hikes,
and endangered supply chains. Cyprus is the third-smallest country in the European Union
(EU) and one of the biggest islands in the Mediterranean Sea, being the only member state
still isolated from all EU energy networks. There have been ongoing efforts to end the
island’s energy isolation, with the latest news announcing the initiation of the construction
of interconnecting electricity cables between Cyprus and Crete, acquiring funding and
political opinions on the topic [1,2]. Nevertheless, the population of Cyprus still presently
(and for the near future at least) relies mostly on fossil-fuel-generated electricity. Cypriot
citizens are now faced with another price spike, resulting from a perfect storm of penalties
imposed on consumers’ utility bills for missing the national greenhouse emission targets [3],
the Russian–Ukrainian conflict, and a possible upcoming financial crash [4]. Combined with
the abridged electricity prices in periodic intervals shortly after the COVID-19 pandemic,
the price of electricity for household users increased by 43% between the second term
of 2020 and first term of 2022 [5]. Such large fluctuations are not uncommon in the
contemporary history of this country (Figure 1), with the price of electricity in Cyprus
following the trend of crude oil prices more closely than the cost of electricity in the rest
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of the EU [6]. The oscillating energy prices in Cyprus are owed to the energy isolation
encountered by the island and its pure reliance on heavy fuel oil for electricity generation,
rendering households and businesses vulnerable to any and all external shocks of the
economy.
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One of the areas where crises severely impact societies’ most vulnerable groups is
energy poverty, which is defined as the inability to attain socially and materially necessi-
tated energy services in the home [8,9]. The price of energy is one of the main drivers of
energy poverty and the oscillating price of electricity in Cyprus poses a significant threat to
the most vulnerable portions of its population. According to the latest official reporting,
approximately 3% of the population is energy poor in Cyprus [10]; however, the calculation
method for this has been criticised for its unreliability and inaccurate representation [11].
Moreover, economists have assessed a steep increase in the number of people affected by
energy poverty due to poorly designed and built houses and as a result of the hiking of
energy prices and economic instability [12]. Low income is, therefore, another determinant
of energy poverty, as well as the poor energy performance of dwellings. Foremostly, a
precarious economic situation, the diversity of its socio-economic activities, and the lack of
legislation for minimum wage have resulted in substantial income inequality in Cyprus [13].
This is especially pronounced in times of large-scale disruptions; for example, the Gini
index showed a marked increase starting in 2011 and peaking in 2013 (from 31.5% to
37%) [14], at a time when the country was going through a major banking crisis, which was
initiated by the collapse of the Lehman Brothers Bank in the USA [15]. To counteract such
inequalities, the national government adopted a minimum wage in January 2023 [16]. In
terms of building performance, the Renovation Wave of the EU is expected to improve the
current situation, which nevertheless remains highly problematic.

Most buildings in Cyprus were constructed between 1980 and prior to 2006, during
a period characterised by a lack of regulations for minimum energy efficiency require-
ments; indeed, the first minimum energy performance criteria were introduced in 2007 [17].
Furthermore, the Cyprus building stock is quite aged and would require a substantial
renovation, which is proceeding at an extremely low rate [18]. Moreover, an Energy Perfor-
mance Certificate (EPC) was not obligatory for new or significantly renovated buildings
until 2009 [18], resulting in the majority of residential buildings remaining in poor, yet
uncharacterised conditions, with only 10% of existing buildings being issued an EPC [19].
Although the role of indoor conditions has been unequivocally linked to situations of en-
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ergy poverty, it has only recently been taken into consideration in the legislative framework
of Cyprus. Unlike many EU countries, Cyprus has included a definition for energy poverty
since 2013, embedded in the Law for the regulation of the electricity market [20]. Albeit
flawed, this definition has been reviewed several times, with the most recent one occurring
in 2021, mentioning that the energy efficiency of dwellings should be considered when
defining vulnerable consumer groups in energy poverty situations [21].

2. State of the Art

The legal recognition of energy poverty and the role that housing plays in perpetuating
this condition is essential, given the significant associations between the conditions typi-
cally related to energy poverty—such as excessively low or high indoor temperatures, the
presence of mould and dampness, and adverse physical and mental health. The Marmot
Review, one of the most widely cited reports on the Health Impacts of Cold Homes and Fuel
Poverty [22], found a strong relationship between cold temperatures and cardiovascular
and respiratory diseases, reconstructing links between cold housing and minor illnesses
such as colds and flu. Beyond the physical consequences of inadequate housing on human
wellbeing, in the literature, poor mental health has also been associated with conditions of
energy poverty, implicating social isolation and anxiety in poor living conditions, debt man-
agement, and inadequate temperature conditions [22–28]. For decades, specific population
groups have been described as being most vulnerable to the effects of low temperatures,
including the elderly, children, and people with disabilities and existing physical or mental
health conditions [29–31]. The recent literature has taken on a gendered approach as well,
identifying the increased risks and challenges that women face [32]. For instance, Sánchez-
Guevara Sánchez et al. [33] explored the feminisation of energy poverty in a Mediterranean
city and described the gender gap.

The literature related to energy poverty and public health has also examined the topic
of Excess Winter Deaths (EWD) in detail, with indications that chronic and severe impedi-
ments are linked to EWD, while specific groups such as the elderly are more susceptible to
winter mortality [34–36]. Physical health—respiratory and cardiovascular conditions in
particular—has been associated with cold homes and an associated higher risk of morbidity
and mortality [37]. Poor indoor thermal conditions, however, also pose a significant threat
to human wellbeing and mental health [38,39]. Excess winter deaths and their associated
conditions, aggravated by energy poverty, have also been examined through the lens of
climate change, with conflicting evidence on the role of the warming climate in EWD
incidence [40–42].

As for the energy performance of buildings, highly energy-efficient housing conditions
have been linked to lower EWD rates, while southern European countries with warmer
climates, such as Cyprus and Malta, are showing a higher excess mortality in non-summer
months relative to the colder EU member states [43–45]. In southern Europe, the quality of
the building stock and lifestyle adjustments have been suggested as the main drivers of
this augmented EWD rate [46]. Despite its extended application, the EWD methodology
has been criticised and researchers have turned to alternative versions of this indicator,
which better describes the cold months of many EU countries [46,47]. For instance, a project
report on the multiple benefits of energy efficiency in Europe (COMBI project) estimated
the excess cold mortality for the period of 1996–2014 and concluded that, annually, an
average of approximately 70,000 premature deaths took place due to indoor cold exposure.
Translated into economic terms, this was estimated to be analogous to a societal loss of
EUR 6.7 billion [48].

A previous study of the authors showed that, in Cyprus, outdoor ambient temperature
is significantly linked to mortality owing to respiratory and cardiovascular causes of death.
Furthermore, a 20-fold higher risk of death in winter and a major shift in mortality around
2013 were observed from an elaboration of the national statistics and data gathered from
the Ministry of Health. This mortality shift occurred during a severe national financial
crisis, which primarily hit rural populations exposed to a substantially higher mortality



Energies 2023, 16, 5217 4 of 13

risk caused by conditions related to energy poverty [44]. Despite the rich literature on
energy poverty research, a gap can be detected in relation to the link among altered energy
vulnerabilities in times of crises and the impacts this has on public health, a topic detected
by our previous analysis.

The present study therefore builds upon our past work to further examine the mortality
related to energy poverty issues during a recession, using macroeconomic indicators and
statistical analyses. The ultimate objective of the investigation was to reinforce the urgency
for action in the midst of the multiple crises occurring simultaneously in Cyprus. By
providing evidence-based research and pinpointing the most vulnerable populations,
specific recommendations can be extracted to strengthen the existing support with a long-
term horizon. The novelty of this work lies in the cross-examination of macroeconomic
conditions and public health in a spatial domain, between urban and rural areas, on a
temporal scale that includes a major shock to Cypriot society. This study may provide
insights for projecting the impacts on vulnerable groups in the dark shadows of the recent
pandemic and energy crises spanning from 2020 to current times. In addition, near-future
threats are detectable, with the banking instability that started in early 2023 in the USA
already projected to have multiple ripple effects [49,50] and propagating, for the time being,
to a few countries on the European continent [51–53].

3. Materials and Methods

The temperature and mortality datasets and data pre-processing are identical to the
previous work of the authors [44]. The novelty of this study is the integration of macroe-
conomic indicators and a higher-level statistical approach to determine the significance
in mortality shifts among correlations of different periods (before and after the economic
shutdown). The sections below elaborate on the selection of temperature as a link to
energy-poverty-related mortality, the temperature and mortality datasets and statistical
methods adopted, and the macroeconomic and EU-SILC data utilized.

3.1. Selection of Temperature as a Link to Energy Poverty-Related Mortality

In human physiology, thermoregulation is essential for the maintenance of bodily
functions and good health. Exposure to overwhelming cold or heat can lead to tempera-
ture stress and, eventually, hypothermia and heatstroke or hyperthermia. If the human
body cannot maintain its core temperature at approximately 37 ◦C, other indirect issues,
such as respiratory and cardiovascular conditions, are likely to arise [54]. In cold stress,
the core temperature falls below 35 ◦C and a systemic response is triggered, where the
muscles contract and shivering occurs, while heart and breathing rates increase in efforts to
generate heat [37]. The elderly and neonates are at a higher risk of hypothermic morbidity
and mortality, as they have a decreased capacity for shivering and vasoconstriction [54].
Hyperthermia caused passively (i.e., not actively caused through exertion) occurs when
the body temperature exceeds 40 ◦C, and the body’s response is to release heat, mainly
through sweating. Additionally, in this case, children and the elderly are more vulnerable
due to their more limited thermoregulatory capacity [54]. While both conditions impose
significant health impairments, hypothermia is estimated to be responsible, on average, for
twice the number of deaths relative to hyperthermia. Moreover, passive heat strokes are
more likely to occur during extreme heat events, while passive cold-related morbidity is
related to the absence of adequate warm clothing or shelter, irrespective of the intensity of
cold weather [54].

It is likely that, because of the higher occurrence of cold-related morbidity and mor-
tality, more attention has been focused on deaths occurring during the winter season,
resulting in epidemiological indicators such as the EWD being developed and scrutinised
over the past decades [36,43,46]. While the energy poverty literature has previously of-
ten related low temperatures to mortality and inadequate housing [34,45,48,55], in recent
years, heat-related health risks have also been investigated [56–58]. Nevertheless, neither
heatstroke nor hypothermia can be listed as official causes of death; instead, respiratory
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and cardiovascular diseases are most likely to be cited, coded based on the International
Classification of Diseases currently in use (ICD-10). For this reason, this work coins the term
“EP mortality” to describe a higher likelihood of any one of a range of aspects related to
energy poverty affecting mortality, without exclusively attributing the accounted deaths to
energy poverty. The specific ICD-10 codes selected were: I05–I09, I10–I15, I20–I25, I26–I28,
I30–I52, J00–J06, J09–J18, J20–J22, J30–J39, J40–J47, J60–J70, J80–J84, J85–J86, J90–J94, and
J95–J99.

3.2. Temperature and Mortality Datasets and Data Processing

In light of the temporal shift in vulnerability observed in the previous work [44] and
in order to test for significant changes in mortality following the 2013 national economic
crisis, a further analysis is conducted to examine the link between the minimum monthly
temperature and mortality pre- and post-2013. The data were collected and pre-processed
as described in Kyprianou et al. (2022), representing the areas controlled by the Republic of
Cyprus [44]. Longitudinal mortality data and temperature records from 36 weather stations
for 2008–2010 and 50 stations for 2011–2018 were used to study the effects of temperature
on mortality between 2008 and 2018 (11 consecutive years). Given the small geographical
scale of Cyprus (less than 6000 km2 and about 1 million in population), both datasets
were rearranged to represent the urban and rural areas of the island in order to provide a
satisfactory spatial distinction, as well as an adequate statistical significance. Both datasets
were tested for normality and found to be non-normal; therefore, parametric statistical
tests were used throughout the study (Spearman’s Rank Correlation to study the effects
between two variables and the Mann–Whitney U Test to study the effects between two
correlations). Moreover, for the spatial analysis between the urban and rural regions, the
data were normalised using the corresponding population densities. For this analysis,
the temperature dataset refers to the minimum monthly temperature, because it has been
shown to be the temperature parameter with the highest correlation coefficient [11]. In order
to test whether any of the correlations were more significant than others, a modified version
of the Fishers Z transformation was used. This type of analysis is common for assessing the
differences between two correlations, and with some modifications, it can also be applied
to Spearman’s rho [59]. Using SPSS Syntax, the Z-values were calculated to test the null
hypothesis, showing that no statistical significance exists between the two correlations. If
the Z-value was between −1.96 and 1.96, the null hypothesis could not be rejected. If the Z
value was larger than 1.96 or smaller than −1.96, the null hypothesis was rejected at the
0.05 significance level.

3.3. Macroeconomic and EU-SILC Data

Due to its transient and dynamic nature, energy poverty is a phenomenon hard to
define with a general consensus. Moreover, due to the lack of a universally agreed definition,
a variety of indicators and composite indices have been developed to detect energy poverty;
these have been thoroughly examined and critiqued [60–66]. Novel methodologies and
perspectives on energy poverty have been introduced, including the impacts of climate
change on the future electricity demand and its related energy vulnerabilities, indoor air
pollution as a consequence of non-modern heating fuel use, and interactive tools showing
responses towards the relief of energy poverty during the pandemic [67–69].

In this study, economic indicators available on an open-source basis were used to
assess different aspects of mortality during a critical economic period. These included the
gross domestic product (GDP) per capita obtained from WorldBank [70], the percentage
of rural and urban populations in Cyprus unable to keep their homes adequately warm
downloaded from EPAH [71], and the persons at risk of poverty or social exclusion by the
degree of urbanisation and the percentage difference between urban and rural areas from
Eurostat [72]. After the data collection, pre-processing for data curation, normalisation,
and standardisation were performed, and given the nature of the problem and type of
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variables, a linear regression analysis was employed to investigate the relationship between
macroeconomic indicators and mortality in Cyprus.

4. Results

Building on previous research [44], this study examined the potential of physical and
economic conditions to affect energy-poverty-exacerbated mortality (EP mortality). The
entire study period covered the 11 years between 2008 and 2018, and, in this research,
this was split into two distinct terms to reflect the conditions before and after the 2013
crisis: January 2008–December 2013 (Period A) and January 2014–December 2018 (Period
B). The year 2013 was included in Period A because the crisis was a direct consequence
of the economic conditions happening worldwide after the American banking crisis of
2008. A study of two separate sub-periods was selected here to examine possible ripple
effects of this major banking crisis and its impacts on the socio-economic conditions of the
population.

Linear regression on the two time periods for the Total and EP mortality showed
that the coefficients were positive and indicative of mild-to-strong correlations [73]. The
regression coefficient of the EP mortality to the minimum ambient temperature was always
stronger than that of the Total mortality to the minimum ambient temperature, indicating
stronger effects of temperature on EP mortality cases.

Further non-parametric statistical tests were carried out on the two separate periods
(due to the datasets being found to be non-normally distributed, as described in [44]),
before and after the crisis, to examine the correlations between the minimum monthly
temperature (MMT) and the Total or EP mortality (Table 1). All of the correlations were
significant at the 0.01 level, and the EP mortality always had a higher Spearman’s rho than
the Total mortality.

Table 1. Spearman’s rank correlation for Total and EP mortality against minimum monthly tempera-
ture, for two time periods: 2008–2013 (A) and 2014–2018 (B).

Period A Period B

Total
Mortality

EP
Mortality

No. of
Months

Total
Mortality

EP
Mortality

No. of
Months

MMT −0.633 * −0.717 * 72 −0.776 * −0.853 * 60
* Correlation is significant at the 0.01 level (2-tailed).

Fisher’s Z transformation was adapted to examine whether any one correlation was
more significant than others. In this case, four combinations of rho values were tested,
indicating the correlation of the minimum monthly temperature with either the Total or EP
mortality, for both Periods A or B (Table 2).

Table 2. Z transformation parameters: R1 and R2 are Spearman’s rho values; N1 and N2 are the
number of months (see Table 1). Z1 and Z2 are transformed rho values; Z-test is computed with Z1
and Z2 to test the difference between correlations [59].

Combinations with MMT R1 R2 N1 N2 Z1 Z2 Z-Test

EP mortality A/Total mortality A −0.72 −0.63 72 72 −0.090 −0.75 −0.89

EP mortality B/Total mortality B −0.85 −0.78 60 60 −1.27 −1.04 −1.20

EP mortality A/EP mortality B −0.72 −0.85 72 60 −0.90 −1.27 1.98 *

Total Mortality A/Total Mortality B −0.63 −0.78 72 60 −0.75 −1.04 1.57

* Z-value outside of critical values.

Three of the combinations had insignificant differences; however, on one occasion, the
critical value of Z fell outside of the acceptable range (−1.96 < Z < 1.96), indicating that the
null hypothesis could be rejected. This test indicated that the correlation of EP mortality
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with the minimum monthly ambient temperature before the crisis of 2013 was significantly
different from the same correlation after 2013. Consequently, it is suggested that the
financial shock of 2013 severely affected the relationship between ambient temperature and
mortality related to EP causes.

To further explore these apparent effects of the economic crisis on mortality, a financial
indicator for Cyprus (GDP per capita) was plotted against the annual normalized mortality
(relative to the corresponding annual population) in Figure 2. This chart showed that the
GDP declined over the past decade and the Total and EP mortality increased. Although
a steady increase in the GDP was noticed between 2015 and 2018, indicating economic
recovery, an analogous decrease was not observed in the mortality trends. The lowest GDP
per capita was recorded in 2015, in the year that the annual EP mortality reached an all-time
high, which was possibly affected by a time lag.
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analysis between normalized EP/Total mortality and GDP per capita (right). Sources: own data and
WorldBank [70].

Moreover, a linear regression analysis was performed in Figure 2 to test for the
statistical significance between the mortality and per capita GDP. No significant relationship
existed between the normalised Total mortality and per capita GDP (R2 = 0.13, p = 0.28), but
a significant negative relationship was detected between the normalised EP mortality and
per capita GDP (R2 = 0.53, p = 0.01). These results indicated that the declining economic
indicators, owing to large-scale financial events in Cyprus, possibly significantly affected
the EP mortality but not the overall mortality rate. As indicated by previous health
economics research, the absence of a correlation between the GDP and total mortality may
be explained as a consequence of a lower exposure to accidental (or other all-cause) deaths,
resulting from lower levels of activity, traffic, or work-related incidences [74,75].

Considering the fact that rural regions appeared to have been afflicted more severely
than urban areas by the deteriorating conditions of the economy, a further disaggregated
regression analysis was performed. This examined the normalised EP mortality (NEP;
counts of mortality records divided for the respective populations) for urban and rural
areas in relation to the GDP per capita (Figure 3). The urban NEP mortality fluctuated
but did not show an increasing pattern, whereas the rural NEP mortality exhibited an
increasing pattern throughout the 11-year period. Moreover, while the NEP in urban areas
was approximately 14% higher than that in rural areas in 2008, this was reversed and the
rural NEP was up to 16% higher than the urban NEP by 2015.

The linear regression analysis on the urban and rural NEP mortality supported these
initial findings (Figure 3), indicating that no significant relationship existed between the
normalised urban EP mortality and GDP per capita (R2 = 0.23, p = 0.14), but a significant
and strong negative relationship was detected between the normalised rural EP mortality



Energies 2023, 16, 5217 8 of 13

and GDP per capita (R2 = 0.76, p = 0.00). This analysis showed that the declining economic
situation of the island had a significant impact on the rural NEP mortality alone.
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According to key macroeconomic indicators, populations of thinly populated and
rural areas of Cyprus are dealing with more severe hardships than those living in cities. For
instance, thinly populated areas consistently have more difficulties in the ability to keep
their homes adequately warm compared to populations living in dense urban centres, and
are at a greater risk for monetary difficulties and deprivation (see Figure 4).
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Rural areas are also more vulnerable to fluxes of the economy and becoming increas-
ingly disadvantaged in times of crisis. For instance, while a similar trend for the risks of
poverty or social exclusion was observed in cities and rural areas over 2011–2020, there was
higher variation in rural populations, which was most noticeable after the 2013 banking
crisis and at the end of the study period, when the consequences of the pandemic were
reflected in the EU survey (Figure 4).

Moreover, research findings have shown that countries with mild climates, low or
average macroeconomic indicators (such as GDP), and high energy prices are linked to
high levels of energy poverty [76]. Therefore, a general consensus exists among the widely
used indicators, as well as the findings reported, implicating proxies of energy poverty,
including public health and deprivation, in local socio-economic circumstances.
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5. Discussion and Policy Implications

Previous work has shown that peak mortality occurs in the winter season and that
populations in Cyprus are 20 times more likely to die during winter relative to the rest of
the year, phenomena that are possibly linked to low indoor temperatures and the poor
state of the national building stock. Moreover, the shift in rural normalized mortality
points towards the increased vulnerability of rural regions and is possibly as a result of
a national economic crisis. The statistical evidence presented here shows that, of all the
tested relationships, only the relationship between EP mortality and the minimum monthly
ambient temperature changed significantly after 2013. Moreover, the normalised energy
poverty mortality in urban areas was approximately 14% higher than that in rural areas in
2008, something that was reversed shortly after, with the rural normalised energy poverty
mortality reaching up to 16% higher than the urban estimation by 2015. The regression
analysis showed that a significant and strong negative relationship exists between macroe-
conomic indicators and rural mortality related to energy poverty, something that was not
observed for the urban normalised energy poverty mortality.

There are two major findings presented in this study, adding new insights to our
previous work. The first is that the financial shock of 2013 severely affected the relationship
between ambient temperature and the mortality related to EP causes, in relation to the
mortality owing to all causes of death. The second is that populations living in remote
areas were affected by respiratory and cardiovascular mortality far more severely than all
the other tested groups. These observations are supported by EU-wide statistics, showing
that rural and thinly populated areas have been exposed to higher vulnerabilities related
to energy poverty and material deprivation. Variations in macroeconomic indicators such
as GDP affect urban and rural populations in a similar manner. However, it seems that
economic instability has a higher impact on rural areas, where variations in GDP amplify
vulnerabilities in relation to urban populations.

In early 2013, a major economic disruption occurred in Cyprus as a result of prolonged
global economic disorder. This shutdown became associated with a loss of wealth for a
large share of the population and crippled the economy. This study does not offer evi-
dence to support a causative relationship among economic circumstances, energy poverty,
temperature, and mortality. Nevertheless, the statistical and epidemiological findings pre-
sented here show that rural populations may be disproportionately affected by large-scale
disturbances and socio-economic turmoil. These findings certainly warrant further research
into the effects of extreme events on energy vulnerability and public health in Cyprus, and
by extension, countries of this region with similar situations.

In terms of policy implications, the anticipated update on vulnerable consumer groups
will better align the beneficiaries of energy poverty measures to match vulnerable popula-
tions that also live in poor housing conditions. This is expected to increase the efficiency of
the current support measures; nevertheless, the fact remains that the energy consumption
in households is still an untouched subject in the legislative framework. Policy reform
could possibly be more effective, detaching energy vulnerability from the generic state
welfare framework and framing it instead in a more holistic scheme that limits consump-
tion for energy-vulnerable populations. This would have to be carefully considered, since
limitations would have to ensure that energy-poor populations would be supported, while
the state is protected from exploitation. Moreover, the findings presented here call for
extensive support for the rural areas of Cyprus, starting from access to healthcare services
and establishing a legal framework for supporting energy communities. As it stands now,
it is impossible to create decentralized, renewable energy systems, something that stands
as a barrier to delivering clean, affordable energy to remote populations. Considering
the energy isolation of the island and the monopoly of the energy supply, consumers are
left without options. Alternative fuels such as wood are being favoured in remote areas,
both for warmth and as part of tradition, and the stalemate in energy supply options only
deepens such habits and makes it harder for populations to turn to clean sources of energy.
A possible implication of this could be poor indoor air quality if combustion is not filtered
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and adequately controlled, something that may be associated with an increase in morbidity
and/or mortality due to respiratory conditions.

6. Conclusions

This study serves as a starting point for further research into the effects of socioeco-
nomic and poor housing conditions on public health in Cyprus, and its limitations should
be properly identified and mitigated in consequent work. These include assumptions
linking high-level, non-longitudinal data on temperature, mortality, and socioeconomic
statuses. Moreover, EU and national data on Cyprus are very limited due to the small
scale of the island and the low statistical significance when a higher data resolution is
achieved. For instance, a postcode may be associated with a single record of mortality on
a specific day of the month, therefore endangering personal information and compliance
with privacy standards. For this reason, the mortality data needed to be aggregated to a
lower level of resolution, both on the temporal and spatial planes, which extended to the
temperature and macroeconomic datasets as well. In future work, these limitations could
be improved through pilot long-term studies involving real households, both in vulnerable
and self-sufficient positions.

The outcomes of this study indicate that the public health issues observed in winter,
in one way or another related to energy poverty, can be experienced more severely in rural
areas relative to urban contexts. The statistical evidence shows that the rural mortality
related to energy poverty conditions was significantly impacted by the economic shutdown
experienced by Cyprus in 2013, relative to urban populations. Remote and thinly populated
areas also endure harsher weather conditions and more financial hardships, often with
limited access to services, especially regarding health. This work may be viewed as a guide
and incipience of a new field of research in Cyprus, warranting more robust assessments of
climate, housing, and socioeconomic conditions and how they impact human health and
welfare.

There are three drivers of structural energy poverty: low incomes, high energy prices,
and the poor energy efficiency of buildings. In Cyprus, all three of these drivers coincide
and are aggravated in times of crisis, creating conditions of extreme vulnerability for
populations already in a disadvantaged position. The dependence of electricity generation
on fossil fuel and the energy isolation of the island allow for volatile shifts in oil prices
to be transferred onto consumers, who are already taxed with penalties due to missed
greenhouse gas emissions targets. Now more than ever, the European Union is calling for
pragmatic changes in the existing building stock and policies should reflect the urgency of
this, transposing non-technical resolutions to technical solutions. At the same time, national
and regional authorities should promote a concept of “living well” in rural and remote
areas, as complementary to the current practices promoting cultural heritage and transient
visitor populations.

Author Contributions: Conceptualization, I.K. and S.C.; methodology, I.K., S.C. and H.T.; validation,
I.K. and S.C.; formal analysis, I.K.; investigation, I.K.; resources, I.K.; data curation, I.K.; writing—
original draft preparation, I.K.; writing—review and editing, S.C., H.T. and D.S.; visualization, I.K.
and S.C.; supervision, S.C. and D.S. All authors have read and agreed to the published version of the
manuscript.

Funding: This research received no external funding.

Data Availability Statement: Temperature data used for this work were obtained through the
Department of Meteorology of the Ministry of Agriculture, Rural Development and Environment and
the Water Research and Management group of the Cyprus Institute. Mortality data were obtained
through the Health Monitoring Unit of the Ministry of Health.

Conflicts of Interest: The authors declare no conflict of interest.



Energies 2023, 16, 5217 11 of 13

References
1. Tomaras, A. Ending Cyprus’ Energy Isolation. KNEWS. 2022. Available online: https://knews.kathimerini.com.cy/en/news/

ending-cyprus-energy-isolation (accessed on 9 January 2023).
2. Energypress. East Med. Available online: https://energypress.eu/tag/east-med/ (accessed on 9 January 2023).
3. Financial Mirror. Electricity Bills Rise to Pay for Emission Fines. 2022. Available online: https://www.financialmirror.com/2022

/02/14/electricity-bills-rise-to-pay-for-emission-fines/ (accessed on 9 January 2023).
4. Reuters. How the 2023 Banking Crisis Unfolded. 2023. Available online: https://www.reuters.com/business/finance/how-2023

-banking-crisis-unfolded-2023-03-24/ (accessed on 28 March 2023).
5. Eurostat. Electricity Prices for Household Consumers-Bi-Annual Data (from 2007 Onwards). Available online: https://ec.europa.

eu/eurostat/databrowser/view/NRG_PC_204__custom_5558009/default/table?lang=en (accessed on 28 March 2023).
6. European Commission. Dashboard for Energy Prices in the EU and Main Trading Partners. Available online: https://energy.ec.

europa.eu/data-and-analysis/energy-prices-and-costs-europe/dashboard-energy-prices-eu-and-main-trading-partners_en (ac-
cessed on 25 November 2022).

7. DG Energy. Weekly Oil Bulletin-Price Developments. Available online: https://energy.ec.europa.eu/data-and-analysis/weekly-
oil-bulletin_en (accessed on 12 December 2022).

8. Bouzarovski, S.; Petrova, S. A Global Perspective on Domestic Energy Deprivation: Overcoming the Energy Poverty-Fuel Poverty
Binary. Energy Res. Soc. Sci. 2015, 10, 31–40. [CrossRef]

9. Memmott, T.; Carley, S.; Graff, M.; Konisky, D.M. Sociodemographic Disparities in Energy Insecurity among Low-Income
Households before and during the COVID-19 Pandemic. Nat. Energy 2021, 6, 186–193. [CrossRef]

10. Mesimeris, T.; Kythreotou, N.; Menelaou, M.; Rousos, C.; Karapitta-Zachariadou, C.; Partasides, G.; Antoniou, T.; Hadjinikolaou,
N.; Piripitsi, K.; Kalaika, A.; et al. Cyprus’ Integrated National Energy and Climate Plan; Ministry of Energy, Commerce and Industry:
Nicosia, Cyprus, 2020.

11. Kyprianou, I. European Energy Poverty: The Case Study of Cyprus; The Cyprus Institute: Nicosia, Cyprus, 2022.
12. Kiliaris, K. One in Four Households Slipping into Energy Poverty. Finance Mirror. 2022. Available online: https://www.

financialmirror.com/2022/07/16/one-in-four-households-slipping-into-energy-poverty/ (accessed on 10 January 2023).
13. Kyprianou, I.; Serghides, D. Challenges in Regional Approaches: Lessons from Energy Poverty Research in a Small Scale

European Member State. In Proceedings of the IOP Conference Series: Earth and Environmental Science, Sustainability in the
Built Environment for Climate Change Mitigation: SBE19 Thessaloniki, Thessaloniki, Greece, 23–25 October 2019; Volume 410.
[CrossRef]

14. WorldBank. Gini Index-Cyprus. Available online: https://data.worldbank.org/indicator/SI.POV.GINI?locations=CY (accessed
on 25 November 2022).

15. Verney, S.; Bosco, A.; Costa Lobo, M. Southern Europe and the Financial Earthquake; Verney, S., Bosco, A., Costa Lobo, M., Eds.;
Routledge: New York, NY, USA, 2016; ISBN 9781317622369.

16. MOF. Minimum Wage (GR). Available online: https://mof.gov.cy/en/press-office/announcements/1205/?ctype=ar (accessed
on 25 November 2022).

17. Economidou, M.; Zangheri, P.; Paci, D. Long-Term Strategy for Mobilizing Investments for Renovating; Cyprus National Building
Stock (D1.8); Ministry of Energy, Commerce and Industry: Nicosia, Cyprus, 2017.

18. Hadjinicolaou, N. Implementation of the EPBD Cyprus. Concerted Action Energy Performance of Buildings. 2020. Avail-
able online: https://epbd-ca.eu/wp-content/uploads/2022/03/Implementation-of-the-EPBD-in-Cyprus.pdf (accessed on
2 May 2022).

19. EAC. Cyprus Building Stock-Current Situation, Trends and Prospects for Improving Energy Efficiency (GR). 2021. Available
online: https://www.cea.org.cy/en/energiaki-apodosi/ (accessed on 10 January 2023).

20. Kyprianou, I.; Serghides, D. Dealing with Energy Poverty in Cyprus—An Overview. Int. J. Sustain. Energy 2020, 39, 308–320.
[CrossRef]

21. Cyprus Parliament. Law on the Regulation of the Electricity Market of 2021 (130(I)/2021)—in Greek. 2021. Available online:
https://eur-lex.europa.eu/legal-content/NL/ALL/?uri=CELEX%3A72018L2001CYP_202106931 (accessed on 28 March 2023).

22. Marmot Review Team. The Health Impacts of Cold Homes and Fuel Poverty; Institute of Health Equity: London, UK, 2011.
23. Wood, C.; Grant, E. Destination Unknown: Spring 2011; Demos: New York, NY, USA, 2011.
24. Liddell, C.; Morris, C. Fuel Poverty and Human Health: A Review of Recent Evidence. Energy Policy 2010, 38, 2987–2997.

[CrossRef]
25. Hernández, D.; Phillips, D.; Siegel, E. Exploring the Housing and Household Energy Pathways to Stress: A Mixed Methods Study.

Int. J. Environ. Res. Public Health 2016, 13, 916. [CrossRef]
26. Gilbertson, J.; Grimsley, M.; Green, G. Psychosocial Routes from Housing Investment to Health: Evidence from England’s Home

Energy Efficiency Scheme. Energy Policy 2012, 49, 122–133. [CrossRef]
27. Liddell, C.; Guiney, C. Living in a Cold and Damp Home: Frameworks for Understanding Impacts on Mental Well-Being. Public

Health 2015, 129, 191–199. [CrossRef]
28. Hou, J.; Zhou, W.; Jiang, Y. Multidimensional Energy Poverty and Depression among China’s Older Adults. Front. Public Health

2022, 10, 977958. [CrossRef]

https://knews.kathimerini.com.cy/en/news/ending-cyprus-energy-isolation
https://knews.kathimerini.com.cy/en/news/ending-cyprus-energy-isolation
https://energypress.eu/tag/east-med/
https://www.financialmirror.com/2022/02/14/electricity-bills-rise-to-pay-for-emission-fines/
https://www.financialmirror.com/2022/02/14/electricity-bills-rise-to-pay-for-emission-fines/
https://www.reuters.com/business/finance/how-2023-banking-crisis-unfolded-2023-03-24/
https://www.reuters.com/business/finance/how-2023-banking-crisis-unfolded-2023-03-24/
https://ec.europa.eu/eurostat/databrowser/view/NRG_PC_204__custom_5558009/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/NRG_PC_204__custom_5558009/default/table?lang=en
https://energy.ec.europa.eu/data-and-analysis/energy-prices-and-costs-europe/dashboard-energy-prices-eu-and-main-trading-partners_en
https://energy.ec.europa.eu/data-and-analysis/energy-prices-and-costs-europe/dashboard-energy-prices-eu-and-main-trading-partners_en
https://energy.ec.europa.eu/data-and-analysis/weekly-oil-bulletin_en
https://energy.ec.europa.eu/data-and-analysis/weekly-oil-bulletin_en
https://doi.org/10.1016/j.erss.2015.06.007
https://doi.org/10.1038/s41560-020-00763-9
https://www.financialmirror.com/2022/07/16/one-in-four-households-slipping-into-energy-poverty/
https://www.financialmirror.com/2022/07/16/one-in-four-households-slipping-into-energy-poverty/
https://doi.org/10.1088/1755-1315/410/1/012086
https://data.worldbank.org/indicator/SI.POV.GINI?locations=CY
https://mof.gov.cy/en/press-office/announcements/1205/?ctype=ar
https://epbd-ca.eu/wp-content/uploads/2022/03/Implementation-of-the-EPBD-in-Cyprus.pdf
https://www.cea.org.cy/en/energiaki-apodosi/
https://doi.org/10.1080/14786451.2019.1699560
https://eur-lex.europa.eu/legal-content/NL/ALL/?uri=CELEX%3A72018L2001CYP_202106931
https://doi.org/10.1016/j.enpol.2010.01.037
https://doi.org/10.3390/ijerph13090916
https://doi.org/10.1016/j.enpol.2012.01.053
https://doi.org/10.1016/j.puhe.2014.11.007
https://doi.org/10.3389/fpubh.2022.977958


Energies 2023, 16, 5217 12 of 13

29. Mohan, G. Young, Poor, and Sick: The Public Health Threat of Energy Poverty for Children in Ireland. Energy Res. Soc. Sci. 2021,
71, 101822. [CrossRef]

30. Oliveras, L.; Borrell, C.; González-Pijuan, I.; Gotsens, M.; López, M.J.; Palència, L.; Artazcoz, L.; Marí-Dell’Olmo, M. The
Association of Energy Poverty with Health and Wellbeing in Children in a Mediterranean City. Int. J. Environ. Res. Public Health
2021, 18, 5961. [CrossRef]

31. World Health Organization. Health Impact of Low Indoor Temperatures: Report on a WHO (World Health Organization) Meeting Held at
Copenhagen on 11–14 November 1985; Regional Office for Europe: Copenhagen, Denmark, 1987.

32. Abbas, K.; Xu, D.; Li, S.; Baz, K. Health Implications of Household Multidimensional Energy Poverty for Women: A Structural
Equation Modeling Technique. Energy Build. 2021, 234, 110661. [CrossRef]

33. Sánchez-Guevara Sánchez, C.; Sanz Fernández, A.; Núñez Peiró, M. Feminisation of Energy Poverty in the City of Madrid. Energy
Build. 2020, 223, 110157. [CrossRef]

34. Wilkinson, P.; Pattenden, S.; Armstrong, B.; Fletcher, A.; Kovats, R.S.; Mangtani, P.; McMichael, A.J. Vulnerability to Winter
Mortality in Elderly People in Britain: Population Based Study. Br. Med. J. 2004, 329, 647–651. [CrossRef] [PubMed]

35. Davie, G.S.; Baker, M.G.; Hales, S.; Carlin, J.B. Trends and Determinants of Excess Winter Mortality in New Zealand: 1980 to 2000.
BMC Public Health 2007, 7, 263. [CrossRef] [PubMed]

36. Healy, J.D. Excess Winter Mortality in Europe: A Cross Country Analysis Identifying Key Risk Factors. J. Epidemiol. Community
Health 2003, 57, 784–789. [CrossRef]

37. Conlon, K.C.; Rajkovich, N.B.; White-Newsome, J.L.; Larsen, L.; O’neill, M.S. Preventing Cold-Related Morbidity and Mortality
in a Changing Climate. Maturitas 2011, 69, 197–202. [CrossRef]

38. Harrington, B.E.; Heyman, B.; Merleau-Ponty, N.; Stockton, H.; Ritchie, N.; Heyman, A. Keeping Warm and Staying Well:
Findings from the Qualitative Arm of the Warm Homes Project. Health Soc. Care Community 2005, 13, 259–267. [CrossRef]

39. Sawyer, A.; Sherriff, N.; Bishop, D.; Darking, M.; Huber, J.W. “It’s Changed My Life Not to Have the Continual Worry of Being
Warm”—Health and Wellbeing Impacts of a Local Fuel Poverty Programme: A Mixed-Methods Evaluation. BMC Public Health
2022, 22, 786. [CrossRef]

40. Shi, L.; Kloog, I.; Zanobetti, A.; Liu, P.; Schwartz, J.D. Impacts of Temperature and Its Variability on Mortality in New England.
Nat. Clim. Chang. 2015, 5, 988–991. [CrossRef]

41. Staddon, P.L.; Montgomery, H.E.; Depledge, M.H. Climate Warming Will Not Decrease Winter Mortality. Nat. Clim. Chang. 2014,
23, 190–194. [CrossRef]

42. Chau, P.H.; Woo, J. The Trends in Excess Mortality in Winter vs. Summer in a Sub-Tropical City and Its Association with Extreme
Climate Conditions. PLoS ONE 2015, 10, e0126774. [CrossRef]

43. Fowler, T.; Southgate, R.J.; Waite, T.; Harrell, R.; Kovats, S.; Bone, A.; Doyle, Y.; Murray, V. Excess Winter Deaths in Europe: A
Multi-Country Descriptive Analysis. Eur. J. Public Health 2015, 25, 339–345. [CrossRef]

44. Kyprianou, I.; Carlucci, S.; Serghides, D. Energy Affordability and Trends of Mortality in Cyprus. Int. J. Sustain. Energy 2022, 41,
1303–1322. [CrossRef]

45. Recalde, M.; Peralta, A.; Oliveras, L.; Tirado-Herrero, S.; Borrell, C.; Palència, L.; Gotsens, M.; Artazcoz, L.; Marí-Dell’Olmo, M.
Structural Energy Poverty Vulnerability and Excess Winter Mortality in the European Union: Exploring the Association between
Structural Determinants and Health. Energy Policy 2019, 133, 110869. [CrossRef]

46. Liddell, C.; Morris, C.; Thomson, H.; Guiney, C. Excess Winter Deaths in 30 European Countries 1980–2013: A Critical Review of
Methods. J. Public Health 2016, 38, 806–814. [CrossRef]

47. Hajat, S.; Gasparrini, A. The Excess Winter Deaths Measure: Why Its Use Is Misleading for Public Health Understanding of
Cold-Related Health Impacts. Epidemiology 2016, 27, 486–491. [CrossRef]

48. Mzavanadze, N.; Bouzarovski, S.; Tirado Herrero, S. Quantifying Energy Poverty-Related Health Impacts of Energy Efficiency; The
University of Manchester: Manchester, UK, 2018.

49. Sanderson, K. What the Silicon Valley Bank Collapse Means for Science Start-Ups. Nature 2023, 615, 569–570. [CrossRef]
50. Knauth, D. Silicon Valley Bank’s Parent Company Cut Off from Bank’s Records. Reuters. 2023. Available online: https:

//www.reuters.com/business/finance/silicon-valley-banks-parent-company-cut-off-banks-records-2023-03-20/ (accessed on
28 March 2023).

51. Packiry, K. Credit Suisse Crisis Is the ‘Failure of Casino-like Financial System’. SWI Swissinfo.Ch. 2023. Available online: https:
//www.swissinfo.ch/eng/business/credit-suisse-crisis-is-the{-}{-}failure-of-casino-like-financial-system-/48379256 (accessed
on 28 March 2023).

52. Yasmin, M.; Saini, M. How the 2023 Banking Crisis Unfolded. Reuters. 2023. Available online: https://www.xm.com/th/
research/markets/allNews/reuters/how-the-2023-banking-crisis-unfolded-53508304 (accessed on 28 March 2023).

53. Isaac, A.; Sweney, M. Deutsche Bank Leads Sell-off in European Bank Shares. 2023. Available online: https://www.theguardian.
com/business/2023/mar/24/european-bank-shares-fall-as-market-jitters-return-deutsche-bank-ubs-ftse-100 (accessed on 28
March 2023).

54. Cheshire, W.P., Jr. Thermoregulatory Disorders and Illness Related to Heat and Cold Stress. Auton. Neurosci. Basic Clin. 2016, 196,
91–104. [CrossRef]

55. Gonseth, S.; Nusslé, S.; Bovet, P.; Panese, F.; Wiemels, J.L. Excess Winter Deaths Caused by Cardiovascular Diseases Are Associated
with Both Mild Winter Temperature and Socio-Economic Inequalities in the U.S. Int. J. Cardiol. 2015, 187, 642–644. [CrossRef]

https://doi.org/10.1016/j.erss.2020.101822
https://doi.org/10.3390/ijerph18115961
https://doi.org/10.1016/j.enbuild.2020.110661
https://doi.org/10.1016/j.enbuild.2020.110157
https://doi.org/10.1136/bmj.38167.589907.55
https://www.ncbi.nlm.nih.gov/pubmed/15315961
https://doi.org/10.1186/1471-2458-7-263
https://www.ncbi.nlm.nih.gov/pubmed/17892590
https://doi.org/10.1136/jech.57.10.784
https://doi.org/10.1016/j.maturitas.2011.04.004
https://doi.org/10.1111/j.1365-2524.2005.00558.x
https://doi.org/10.1186/s12889-022-12994-4
https://doi.org/10.1038/nclimate2704
https://doi.org/10.1038/nclimate2121
https://doi.org/10.1371/journal.pone.0126774
https://doi.org/10.1093/eurpub/cku073
https://doi.org/10.1080/14786451.2022.2046581
https://doi.org/10.1016/j.enpol.2019.07.005
https://doi.org/10.1093/pubmed/fdv184
https://doi.org/10.1097/EDE.0000000000000479
https://doi.org/10.1038/d41586-023-00778-8
https://www.reuters.com/business/finance/silicon-valley-banks-parent-company-cut-off-banks-records-2023-03-20/
https://www.reuters.com/business/finance/silicon-valley-banks-parent-company-cut-off-banks-records-2023-03-20/
https://www.swissinfo.ch/eng/business/credit-suisse-crisis-is-the{-}{-}failure-of-casino-like-financial-system-/48379256
https://www.swissinfo.ch/eng/business/credit-suisse-crisis-is-the{-}{-}failure-of-casino-like-financial-system-/48379256
https://www.xm.com/th/research/markets/allNews/reuters/how-the-2023-banking-crisis-unfolded-53508304
https://www.xm.com/th/research/markets/allNews/reuters/how-the-2023-banking-crisis-unfolded-53508304
https://www.theguardian.com/business/2023/mar/24/european-bank-shares-fall-as-market-jitters-return-deutsche-bank-ubs-ftse-100
https://www.theguardian.com/business/2023/mar/24/european-bank-shares-fall-as-market-jitters-return-deutsche-bank-ubs-ftse-100
https://doi.org/10.1016/j.autneu.2016.01.001
https://doi.org/10.1016/j.ijcard.2015.03.412


Energies 2023, 16, 5217 13 of 13

56. Paravantis, J.; Santamouris, M.; Cartalis, C.; Efthymiou, C.; Kontoulis, N. Mortality Associated with High Ambient Temperatures,
Heatwaves, and the Urban Heat Island in Athens, Greece. Sustainability 2017, 9, 606. [CrossRef]

57. Thomson, H.; Simcock, N.; Bouzarovski, S.; Petrova, S. Energy Poverty and Indoor Cooling: An Overlooked Issue in Europe.
Energy Build. 2019, 196, 21–29. [CrossRef]

58. Sanchez-Guevara, C.; Núñez Peiró, M.; Taylor, J.; Mavrogianni, A.; Neila González, J. Assessing Population Vulnerability towards
Summer Energy Poverty: Case Studies of Madrid and London. Energy Build. 2019, 190, 132–143. [CrossRef]

59. IBM. Differences between Correlations. Available online: https://www.ibm.com/support/pages/differences-between-
correlations (accessed on 19 November 2020).

60. Ntaintasis, E.; Mirasgedis, S.; Tourkolias, C. Comparing Different Methodological Approaches for Measuring Energy Poverty:
Evidence from a Survey in the Region of Attika, Greece. Energy Policy 2019, 125, 160–169. [CrossRef]

61. Imbert, I.; Nogues, P.; Sevenet, M. Same but Different: On the Applicability of Fuel Poverty Indicators across Countries-Insights
from France. Energy Res. Soc. Sci. 2016, 15, 75–85. [CrossRef]

62. Castaño-Rosa, R.; Solís-Guzmán, J.; Rubio-Bellido, C.; Marrero, M. Towards a Multiple-Indicator Approach to Energy Poverty in
the European Union: A Review. Energy Build. 2019, 193, 36–48. [CrossRef]

63. Thomson, H.; Bouzarovski, S.; Snell, C. Rethinking the Measurement of Energy Poverty in Europe: A Critical Analysis of
Indicators and Data. Indoor Built Environ. 2017, 26, 879–901. [CrossRef]

64. Rademaekers, K.; Yearwood, J.; Ferreira, A.; Pye, S.; Hamilton, I.; Agnolucci, P.; Grover, D.; Karasek, J.; Anisimova, N. Selecting
Indicators to Measure Energy Poverty; European Commission: Brussels, Belgium, 2014.

65. Herrero, S.T. Energy Poverty Indicators: A Critical Review of Methods. Indoor Built Environ. 2017, 26, 1018–1031. [CrossRef]
66. EPAH. Indicators. Available online: https://energy-poverty.ec.europa.eu/energy-poverty-observatory/indicators_en (accessed

on 3 January 2022).
67. Castaño-Rosa, R.; Barrella, R.; Sánchez-Guevara, C.; Barbosa, R.; Kyprianou, I.; Paschalidou, E.; Thomaidis, N.S.; Dokupilova, D.;

Gouveia, J.P.; Kádár, J.; et al. Cooling Degree Models and Future Energy Demand in the Residential Sector. A Seven-Country
Case Study. Sustainability 2021, 13, 2987. [CrossRef]

68. Kyprianou, I.; Serghides, D.; Carlucci, S. Urban Vulnerability in the EMME Region and Sustainable Development Goals: A New
Conceptual Framework. Sustain. Cities Soc. 2022, 80, 103763. [CrossRef]

69. Hesselman, M.; Varo, A.; Guyet, R.; Thomson, H. Energy Poverty in the COVID-19 Era: Mapping Global Responses in Light of
Momentum for the Right to Energy. Energy Res. Soc. Sci. 2021, 81, 102246. [CrossRef]

70. WorldBank. GDP per Capita (Current US$)—Cyprus. Available online: https://data.worldbank.org/indicator/NY.GDP.PCAP.
CD?locations=CY (accessed on 12 December 2022).

71. EPAH. National Indicators. Available online: https://energy-poverty.ec.europa.eu/observing-energy-poverty/national-
indicators_en (accessed on 12 December 2022).

72. Eurostat. Persons at Risk of Poverty or Social Exclusion by Degree of Urbanisation–EU 2020 Strategy. Available online:
https://ec.europa.eu/eurostat/databrowser/product/page/ILC_PEPS13$DEFAULTVIEW (accessed on 12 December 2022).

73. Schober, P.; Schwarte, L.A. Correlation Coefficients: Appropriate Use and Interpretation. Anesth. Analg. 2018, 126, 1763–1768.
[CrossRef]

74. Granados, J.A.T.; Ionides, E.L. Population Health and the Economy: Mortality and the Great Recession in Europe. Health Econ.
2017, 26, e219–e235. [CrossRef]

75. Gerdtham, U.-G.; Ruhm, C.J. Deaths Rise in Good Economic Times: Evidence from the OECD. Econ. Hum. Biol. 2006, 4, 298–316.
[CrossRef]

76. Primc, K.; Slabe-Erker, R.; Majcen, B. Energy Poverty: A Macrolevel Perspective. Sustain. Dev. 2019, 27, 982–989. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/su9040606
https://doi.org/10.1016/j.enbuild.2019.05.014
https://doi.org/10.1016/j.enbuild.2019.02.024
https://www.ibm.com/support/pages/differences-between-correlations
https://www.ibm.com/support/pages/differences-between-correlations
https://doi.org/10.1016/j.enpol.2018.10.048
https://doi.org/10.1016/j.erss.2016.03.002
https://doi.org/10.1016/j.enbuild.2019.03.039
https://doi.org/10.1177/1420326X17699260
https://doi.org/10.1177/1420326X17718054
https://energy-poverty.ec.europa.eu/energy-poverty-observatory/indicators_en
https://doi.org/10.3390/su13052987
https://doi.org/10.1016/j.scs.2022.103763
https://doi.org/10.1016/j.erss.2021.102246
https://data.worldbank.org/indicator/NY.GDP.PCAP.CD?locations=CY
https://data.worldbank.org/indicator/NY.GDP.PCAP.CD?locations=CY
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://ec.europa.eu/eurostat/databrowser/product/page/ILC_PEPS13$DEFAULTVIEW
https://doi.org/10.1213/ANE.0000000000002864
https://doi.org/10.1002/hec.3495
https://doi.org/10.1016/j.ehb.2006.04.001
https://doi.org/10.1002/sd.1999

	Introduction 
	State of the Art 
	Materials and Methods 
	Selection of Temperature as a Link to Energy Poverty-Related Mortality 
	Temperature and Mortality Datasets and Data Processing 
	Macroeconomic and EU-SILC Data 

	Results 
	Discussion and Policy Implications 
	Conclusions 
	References

