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Abstract: The household sector contributes significantly to a country’s energy consumption. Energy
carrier expenses are the highest expenditures in Polish household budgets. Households run by
individuals aged 60 and older are heavily burdened with energy expenditures. The scientific aim of
the research is to present and assess housing conditions, with particular emphasis on energy poverty
in households run by individuals aged 60 and older. Multivariate statistical analyses were used
to conduct the research objectives (cluster methods, variance methods, regression methods). This
paper identifies a new index—one that has been applied to the situation in Poland. Households that
consist of elderly people are strongly diversified in terms of housing conditions (including energy
conditions). There are concerns that some households are not able to access energy services that are
required to satisfy basic human needs, particularly individuals with low levels of education, living
on social benefits, with low disposable incomes, or living in the countryside. Households represented
by men aged 60 and older have better energy supply than households run by women. The older the
individual representing the household, the greater the likelihood that his/her energy service needs
are not met.

Keywords: aging population; elderly; older people; poverty of energy; comfort of energy; consumption;
household

1. Introduction

The article focuses on energy consumption in households. Household expenditures
involve many categories, including consumer goods and services (including food and non-
alcoholic beverages, housing maintenance and equipment, educational, and recreational
and cultural services); energy carrier expenditures are one of the largest shares of total
consumption expenditures (Poland, Germany) [1,2]. The paper examines households
run by people aged 60 and older, i.e., the group that is the most burdened with energy
expenditures [3,4]. A high share of the above-mentioned expenditures may, in the case
of a notable group of households, lead to unmet heat-related needs, which in turn causes
energy deprivation and energy poverty [5-7].

The topic (energy consumption in households) considered in this article is important,
due to theoretical and practical reasons, taking into account the functioning of the housing
market and investor decisions [8,9]. On the theoretical level, it is important to diagnose
the housing situations of the elderly and any existing problems [10], both at a national
level [11,12] and throughout Europe [13-15]. On the practical level, it is important to find
solutions that serve both seniors in their everyday lives (e.g., removing inconveniences
in apartments) as well as investors, so that new housing products can meet the actual
needs of seniors. Recognizing housing conditions, e.g., ensuring that there is heat in the
apartment and finding energy impoverished households, is important, from the point of
view from a country’s social policies, and in accordance with social policy forecasts [16,17].
Energy poverty impacts one’s standard of living and health. These issues are important
to politicians and other healthcare managers [18-21]. Energy used in households is also
a significant problem, particularly concerning responsible consumption [22]. For sectors
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dealing with the modernization of residential buildings—the standard of buildings and
the related satisfaction of living conditions is interesting [23-25]. The problem addressed is
valid from the point of view of the United Nations sustainable development goals [26,27].

Household energy spending is a global problem, where the globalization process [28-30],
especially in the case of EU member states [31-33], has intense influence on convergence
tendencies, in terms of the expenditure amounts and the energy carriers used in the house-
holds. Systematic development of the globalization process has contributed to the creation
of a new institutional order; thus, it is necessary to consider the energy transformation
of countries and social consequences [33-36]. The globalization process has led to the
emergence of interdependencies between economies, in terms of various socioeconomic
aspects [35-40], including those related to household consumption structures [41-43]. They
also translate into purely economic aspects, contributing to a higher level of innovation
and competitiveness of economies [34,35], which, in turn, increases the level of innovation
and competitiveness of these economies [44—48]. Undoubtedly, the globalization process
is responsible for economic convergence in a selected group of countries, including EU
member states [49,50]. Economic convergence affects the structures of households and their
main characteristics, mainly related to the increase in wealth or the types of employment of
the household members [51-59]. Thus, the globalization process and the ongoing economic
convergence of countries have contributed to a permanent change in household approaches
to consumption, especially in terms of energy consumption [60-63].

Analyzing selected groups of households is challenging, when considering the ongo-
ing energy transformation of countries, the possibility of using various energy and heat
carriers, the possibility of purchasing energy from different suppliers, changing consumer
attitudes, and changes in the structures of households. The article analyzed household
energy carrier expenditures in Poland. The scientific objective of the research is to present
and assess housing conditions, with particular emphasis on energy poverty in households
comprised of people aged 60 and older. The paper presents an assessment method applied
to Polish households, and a specific target group of residents—individuals aged 60 and
older. In particular, this work aims to provide a deep analysis and assessment of housing
conditions in Poland, particularly linked to energy poverty, and households run by older
individuals.

Poland is an interesting object of analysis due to the growing similarity of Polish
consumption patterns with those observed in Western Europe, as well as a specific imita-
tion of consumption patterns pertaining to countries with a higher standard of living [64].
The processes taking place in Poland—as in other countries in Central and Eastern Eu-
rope [65]—can be a good prognostic example regarding changes in the behavioral patterns
of households in countries with lower standards of living.

This study will be used to evaluate the relationship between the risk of energy poverty
and particular sociodemographic/economic features of the household representatives.

Energy is a key area of action in sustainable development. The Agenda for Sustainable
Development adopted by the United Nations includes, inter alia, such tasks as ensuring
universal access to affordable, reliable, and modern energy services [66]. The household
sector contributes significantly to a country’s energy consumption, although its share in
total consumption decreases each year. In Poland, in 2019, households represented an
estimated 26.3% of final energy consumption; three years prior, it was 30.5%; in 2006, it
was 34.2% [67].

In 2019, Polish households, on average, spent 10.2% of their total expenditures on
consumer goods and services, in regard to energy carriers (coal, gas, and other fuels). This
high value may affect the existence of a significant group of people (i.e., households unable
to access energy services required to satisfy basic human needs) and may undoubtedly
lead to energy deprivation and poverty. The literature review [10,68-70] and the statistical
analysis [71] indicate that households comprised of individuals 60 and older are the groups
overloaded with energy carrier costs. In Poland in 2018, expenditures on energy, gas, and
other fuels consumed 11% of disposable income (used interchangeably with available
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income) of a 60 and older household, while in households with younger persons, it was
6.0-8.1% of their disposable income (Figure 1).
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Figure 1. Share of energy expenditure in disposable income in households by age of the person running the household in
Poland in 2006, 2016, and 2018. Source: own elaboration based on data from [72-74].

The number of 60 and older households is continuously increasing, in both relative and
absolute values, and this trend is projected [71] to grow. For the purpose of the described
research, the expression “energy poverty” is explained as the scarcity of affordable energy
and lack of satisfaction of household energy necessities. It is worth noting that the smaller
possibility of getting economically viable energy is related to a higher share of energy
expenses (over 20%) in available income [1]. The paper deals with the issues of energy
poverty among the elderly, but it should be kept in mind that energy poverty has wider
boundaries, and is not simply associated to a targeted age range.

2. Literature Review
2.1. Housing Conditions and Their Roles in the Lives of Older People

In the scientific literature, issues related to old age receive a lot of attention, mainly
due to the increase of aging societies. The above-mentioned issue, of aging societies,
affects Poland as well. The size of the population in the 60 years and older age group
is characterized by the highest growth dynamics. In Poland, in the 1990s, this group
accounted for about 15% of the entire population; in the second decade of the 21st century,
the number was estimated at more than 20%. According to forecasts, in 2035, elderly people
will constitute over 28%, and in 2050—over 40% of the entire Polish society [55]. Longevity,
i.e., extending the duration of human life, is—on the one hand—perceived as a civilization
achievement, and on the other hand, it generates a number of challenges in the economic,
social, and cultural spheres. The housing infrastructure problem is not adapted to the
needs of older people, which constitutes a major challenge. In particular, this concerns the
needs related to the shaping of the broadly understood housing conditions, which have a
significant impact on the quality of life of older people [75-77].

Housing conditions are one of the indicators related to quality of life—understood as
an objective assessment related to satisfying human needs [78]. Meeting housing needs, i.e.,
housing standards depends on the technical conditions of the building or flat (standard of
goods, construction standards), as well as the manner of use and the population (standard
of use). The first one determines the level of satisfaction of needs in relation to the usable
space, interior finishing, and furnishing of a building or apartment [79]. The second one is
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associated with the number of people per flat or room and the average floor space per flat,
household, or person.

The above-mentioned, alongside the ages of the individuals in the home, and their
progressing disabilities, it may turn out that the current flat has many architectural barriers
or does not meet the other needs of older people (e.g., it is too large). In such a case, it
is important to help elderly people adapt to changing conditions so that they maintain
their wellbeing and independence in their daily activities longer [80]. It is also important
that older people have the right to choose their residences freely and that they have the
option to live in their flats for as long as possible. This is reflected in many international
documents, including in the Vienna International Plan of Action on Aging, adopted in 1982
by the World Assembly on Aging, and in the UN Principles for Older Persons, adopted
in 1991. The directives and resolutions define the rights of seniors in relation to, inter
alia, choosing the form of residence and receiving support, enabling implementation
of this entitlement. The above-mentioned (and other rights) surround the principles of
independence, participation, care, self-fulfillment, and dignity. In addition, the Revised
European Social Charter (Article 23) indicates the need to let the elderly freely choose
their way of life, and to live independently in a familiar environment for as long as they
wish (and are capable to do so), as one of the guiding principles for full participation
in society. The implementation of this right should be executed, inter alia, by providing
housing adapted to the needs of older people and their health conditions, and by providing
appropriate assistance in adapting housing to their needs.

Housing conditions that are in the comfort zone can positively affect the health and
well-being of aging individuals [81]. Simultaneously, conditions that extend beyond the
comfort zone are known to cause a number of health complications, as the elderly tend to
be more vulnerable to the inconvenience of a home environment [82]. The comfort zone
includes, among others, ensures proper temperature in the living quarters. “Thermal com-
fort” is defined by the American Society of Heating, Refrigerating, and Air-Conditioning
Engineers (ASHRAE) as “the state of mind which ex-presses satisfaction with the thermal en-
vironment” [83]. For every individual, the home is the basic point of reference. For older
people, it is of particular importance, as it is a place where most needs are met. Reduced
physical and mental capacity, increased limitations resulting from disabilities, difficulties,
in terms of spatial mobility, and a sense of threat to public safety, mean that older people
spend more time in their lodgings and their immediate vicinities. Therefore, an important
issue in this context is whether the dwellings occupied by older people meet their needs,
providing conditions that make it possible for them to live independent and dignified lives.
When considering the housing situation of older people, two crucial aspects should be
focused on. The first is objective housing conditions, measured with the use of indicators,
such as the area of the flat, the standard of the flat, the amount of expenditure on energy
carriers. Qualitative, non-measurable aspects also play a significant role, and they are
frequently more important for older people than the quantitative aspects described above.
They include, among others, the level of satisfaction with meeting the needs, for example,
thermal conditions in the apartment.

The standard of the apartment, as well as its amenities, are the main factors that
influence housing satisfaction and overall life satisfaction. In a recent study examining
the situation of the elderly in Vietnam [25], it was shown that housing satisfaction has a
strong positive effect on life satisfaction. Housing is an important area of life and, therefore,
housing satisfaction is a strong predictor rating for life satisfaction and the quality of
life. People invest their resources in their homes and their welfare increases as a result.
Policies and programs to help poor families and improve housing facilities can improve the
quality of life of poor, elderly people [25]. Taking effective actions to improve the housing
conditions of the elderly requires, first, knowledge on how they live and how they evaluate
their housing situations.

Zralek [84] points to the improvement of the housing conditions of elderly people in
Poland, as evidenced by, inter alia, the indicators characterizing the degree of the housing
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population. Households of retirees have the largest usable floor space per person (35.1 m?),
while the average floor area of a flat in Poland is 25.4 m? per person. This is due to changes
of the compositions of households of older people—children leaving their family homes or
widowhood. Although the population norm, applicable at the time of the settlement of the
apartment, was designed for two-generation families, and was characterized by a relatively
small area, due to the current size of households of elderly people, these apartments
provide larger areas per person. In general, the older the head of a one-person household
is, the less often the apartment is overcrowded. In the case of multi-person households
with an elderly person as the head of the household, the situation is much less favorable,
as almost 30% of these households live in densely populated apartments [84].

It is also indicated that the elderly, living in small households or alone, live in flats
that are too large and too expensive [1], which they do not want or cannot leave. An
objective factor limiting the possibility of switching flats is the limited supply of small
flats. Such flats are very popular because they are attractive to young people due to their
price, but often too expensive in relation to the financial possibilities of old people [84]. The
research findings show that the elderly are passive when it comes to modernizing their
apartments [85]. Seniors, regardless of their living conditions, rarely decide to replace their
current apartments with smaller ones, which may be cheaper to maintain and more modern.
Among seniors, the attachment to the housing environment appears very strong [86]. This
fact is indicated not only by studies carried out in Poland, but also by research conducted
in Germany [87], Hong Kong [88], Ireland [89], Spain [90], and the Netherlands [91].

Another problem related to the housing conditions of older people is energy poverty.
In Poland, it particularly affects the elderly in large houses in the countryside [1,92].

2.2. Influence of Demographic and Socioeconomic Determinants of Elderly People on Housing
Conditions and Satisfaction with Housing

Providing appropriate housing conditions, including thermal comfort and satisfac-
tion, is related to the financial situation of the household [1]. Households with a lower
affluence ratio are more likely to suffer from energy poverty because their income cannot
cover their energy expenditure. Households that inhabit individuals with low wages or
benefits are unable to spend more to access the right amount of energy [93]. Insufficient
amounts allocated to housing, including heating, lead to lower satisfaction with housing
conditions. Research shows that people in higher-income households are generally more
satisfied with housing, have more financial resources to live in better homes, and could
afford better interior furnishings. Thus, higher income has a positive effect on respondent
satisfaction with housing [94-99], although there are reports showing that income has a
negative impact [100] or does not have a significant impact on satisfaction with housing
conditions [101]. The latter is caused by the fact that people with higher incomes tend to
aspire higher, compared to their current housing standards, which in turn may reduce their
satisfaction with housing [25,102,103].

Age is another factor that influences living conditions. For example, elderly people
prefer different thermal conditions than younger people [104-109], although there are
studies that show no differences between older and younger people in this respect [110-114].
One may observe that, in everyday life, the elderly may be less active; therefore, they prefer
higher ambient temperatures [112]. Age is important, not only in terms of the subjective
perception of satisfaction with housing conditions, but it also constitutes an important
determinant of multidimensional energy poverty. Moreover, it has emerged that senior age
increased energy sensitivity [93].

Analyzing the role of gender, some researchers indicated that women are more sat-
isfied with their homes than men [1,96,115], while other studies [99,100,116-118] did not
show the influence of gender on satisfaction with housing. However, in relation to elderly
people, the research findings have indicated that gender plays a significant role in the
perception of the thermal environment. The thermal conditions preferred by the elderly
and women differed from those preferred by younger adults and men. Women were more
sensitive to cold and deviations from individual optimal conditions than men. Moreover,
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women often preferred higher temperatures [119-122]. Households with a woman as the
main breadwinner were also at a higher risk of multi-dimensional energy poverty. In
this context, it is important to emphasize that there is a gender imbalance in employment
opportunities and the level of remuneration. Women generally receive lower wages than
men, which negatively affects the living conditions in their households [93].

It was also found that education is an important determinant of housing satisfaction.
However, the impact of education on satisfaction with housing tends to be perceived
as ambiguous. The relationship between education and housing satisfaction was found
to be positive in Taiwan [123] and China [124], but negative in Ghana [125]. Moreover,
studies [126] revealed that, although the level of education contributed significantly to the
housing satisfaction of Asians, there was no correlation in the case of white individuals.
Regarding thermal comfort, previous studies [1] showed that the level of education is a
very important determinant among those who run the households. People with higher
education were less likely to experience energy poverty, and their needs, in terms of
thermal comfort, were satisfied to a higher degree. However, in the case of some older
people, apart from the favorable objective characteristics of their households (the level of
disposable income, the share of energy expenditure in disposable income, the technical and
sanitary condition of buildings), problems occurred with fully satisfying energy-related
needs (in subjective terms). This may be related to the higher aspirations of more educated
individuals.

Another feature related to housing conditions and satisfaction is the number of people
in the household. The larger the household, the more dissatisfied with the housing condi-
tions individuals tend to be [94,123,127,128]. Compared to smaller families, larger families
were also more prone to suffer from energy poverty [93].

Health status is another factor that significantly influences housing satisfaction. The
better the health of the individuals, the more satisfied with the housing conditions they tend
to be [95]. The literature on the subject also shows that the level of housing satisfaction is
mainly determined by a number of physical characteristics of the residential and neighborly
environment [94,100,125,129-133]. Larger apartment sizes, better internal structure of the
apartment, type of housing (better homes), location, and surroundings of the apartment
building were positively associated with housing satisfaction. Moreover, many studies
have found a positive relationship between the length of stay in a given place and housing
satisfaction [100,127,134], while other studies have shown the negative effects of such
circumstances [135]. It was also noted [93] that multi-dimensional energy poverty was
more common in rented housing than in the dwellings owned by household members.

To summarize, the size of the house, homeownership status, place of residence,
household financial situation, age, gender, education, occupation, and marital status of the
head of the household, as well as the size of the household, were significant determinants
of energy poverty in households. It was noticed that, in most cases, these features were
both overlapping and interdependent. Therefore, when studying the influence of specific
features on examined phenomena, their multidimensional relationship should be taken
into account. All the accumulated assets or earnings determine the nature of employment,
which in turn determines the level of education. No single socioeconomic variable causes
or determines multidimensional energy poverty; it is a combination of many of these
variables leading to a specific outcome [1,93].

3. Methods of the Research
3.1. Data Sources and Study Design
The research concerns Polish households with people aged 60 and older. The research
material was from Statistics Poland data. The data covered 36,000 to 37,000 cases (house-
holds). There were 10,114 (27.0% of all respondents) in 2006, 13,859 (37.8%) in 2016, and
14,461 (40.0%) in 2018, regarding households of people aged 60 and older [136].
Implementing the research goal required examining the following research problems:

- Constructing an aggregate index of energy poverty;
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- Identifying the types of households run by people aged 60 and older who were at risk
of energy poverty;

- Distinguishing the types of households of people 60 and older, according to the
characteristics describing the expenses needed to maintain a flat, as well as housing
conditions.

The following research procedure was adopted.

Research task no. 1. The author designed an aggregate indicator as a measure to iden-
tify the types of households run by people aged 60 and older, considering their exposure to
energy poverty. The created indicator was verified by analyzing the correlation between
its components. The aggregate indicator was created based on the concept presented in
the author’s earlier work [1], but it was adapted to the needs of the study presented in
this paper and the statistical data available. The decision to build an aggregate index was
supported by an analysis of the literature on energy poverty [137-144].

The aggregate indicator consisted of two components, i.e., (a) the component describ-
ing the objective housing situation of older people (their housing conditions), and (b) the
component describing their subjective satisfaction with their apartment/home.

Undoubtedly, energy poverty—apart from the fact that it concerns the energy cir-
cumstances of households—is strongly associated with poverty construed economically
as deprivation of access to material goods and resources. Therefore, the components of
the aggregate index of energy poverty include such variables as the financial situation of
a household and the level of satisfaction of the primary needs of their members, such as
food.

Research task no. 2. For the delimitation of households of people aged 60 and older,
the following steps were adopted:

1. Applied the k-means cluster analysis with the application of data mining tech-
niques. K-means cluster is described, among others, in the books: L. Kaufman,
P. Rousseeuw [145], and A. Kassambara [146], and in papers [147-149]. Clustering is a
process of partitioning a set of data objects from one set into multiple classes. Finding
groups (clusters) in the data was the aim of the analysis. Data points are clustered
based on feature similarity [150].

2. Calculated the average values for each cluster using the arithmetic mean (e.g., expen-
diture on energy, gas, and other fuels), horizontal distributions of socioeconomic and
demographic features for each cluster (e.g., gender).

3. Compared the differences in mean values of the parameters associated to energy
carriers between the clusters using the analysis of variance and post hoc tests (the
Tukey’s range test (HSD) or Scheffe test [151]). The alpha level of 0.05 was used in the
article.

3.2. Test Method and Preliminary Research Results

In order to achieve research objective no. 1, the author used an aggregated indica-
tor that was adapted to this research, and took into account variables related to energy
expenses, the degree of satisfaction of the needs related to using energy carriers, and the
standard of a flat or a house (Table 1). It is worth mentioning that the building character-
istics may have a strong influence in addition to income status and the other parameters
considered. The role of the building system (construction quality and level of efficiency) is
quite relevant in concurring to fall in energy poverty [152-154]. However, it is not fully
translated into the investigated variables within the adopted methodology.

The division into groups of households, according to the share of expenditure on
energy carriers (less than 10%, 10-20%, and above 20%), results from the adopted thresholds
described in the literature. According to the first official British definition from 1991,
created by B. Boardman, and applied by researchers and practitioners in other countries, it
is assumed that “a household is fuel poor if it has to spend more than 10% of its income on
fuel to maintain an adequate level of heat” [155].
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Table 1. Aggregate index of energy poverty (thermal comfort) for households of people aged 60 and older in Poland.

Variables

Possible Answers and Evaluative Loads

Maximum Number of Points in 2018

Objective variables
Share of expenses on energy carriers in
disposable income (%)
Access to hot running water

The period of construction of the building

Leaking roof, damp walls, floors, rotting
windows or floors
The amount of expenditures associated
with maintaining the apartment above
the subsistence level (340 PLN)
The level of disposable income by
quintile groups
Subjective variables
The flat is cool enough in summer
The flat is warm enough in winter
Assessment of meeting the needs of:

- Food;
- Timely payment of housing fees;
- Healthcare.

Less than 10%—2; 10% to 20%—1; Above
20%—0
Yes—1; No—0
Until 1960—0; in the years 1961-1995—1;
in the years 1996-2011—2; after 2011—3.

Yes—1; No—0
Yes—1; No—0

1st quintile group—1; 2nd quintile
group—2; ... ; 4th quintile group—4

Yes—1; No—0
Yes—1; No—0

Good—4; Rather good—3; On
average—2; Rather bad—1; Very bad—0

12

To design the indicator, the variables were transformed so that they were all stimulants

(larger values of a given variable associated with a more advantageous comfort of energy).
The details are described in paper [1]. The values of the descriptive statistics of the
aggregate indicators for households of people aged 60 and older are presented in Table 2.

Table 2. The values of descriptive statistics of the aggregate index for households of people aged 60

and older.
Specification Indicator Values
Means 20.2
Median 20.0
Standard deviation 3.44
Modal 22.0
Kurtosis —0.05
Minimum 4.0
Maximum 29.0
The first decile 18.0
The ninth decile 23.0
Coefficient of variation 17.0
Coefficient of asymmetry —0.42

Source: own elaboration based on data from [136].

The distribution of the aggregate indicator turned out to be similar to the normal
distribution, although the Lilliefors distribution normality test formally rejected the nor-
mality hypothesis. The distribution of the index was characterized by a slight left-hand
asymmetry (a slightly larger number of households are above the average) (Figure 2).

3.3. Types of Households according to Housing Conditions and Apartment Satisfaction

Research task no. 2. To identify clusters of households, the author used cluster

analysis (k-means method) with the application of data mining techniques. The V-fold
cross-validation test used the selection of the optimal number of groups (number of trials—
10). The optimal number of clusters was assumed to be 5, according to the diagram titled
“Cost sequence chart” (Figure 3).
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Figure 2. Distribution of the aggregate indicator for households of people aged 60 and older in 2018.
Source: own elaboration based on data from [136].
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Figure 3. Cost sequence chart for k-means classification for households of people aged 60 and older
in 2018. Source: own elaboration based on data from [136].

4. Results
4.1. Housing Conditions in Polish Households of People Aged 60 and Older, and Younger, in 2006,
2016, and 2018

Housing conditions positively affect the health and well-being of individuals. When
analysts compare the conditions related to access energy carriers in households of people
up to 60 years of age, and over 60 years of age, the conditions of the younger age group
tend to be assessed as better. A larger percentage of households of people aged 60 and
older (in 2018—the level was estimated at about 14%) compared to younger ones (less than
13%) reported problems connected with not meeting the needs related to maintaining the
proper temperatures in the living spaces.

Together, with the transition to the next age group, a higher percentage of households
had a higher share of expenses in energy, gas, and other fuels in their available income. In
2018, the share of households of people up to 60 years of age, in which 10% or more of their
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disposable income was spent on energy carriers, amounted to about 22%, while in the case
of households of people over 60, depending on the age group, the percentage ranged from
38 to 46%.

A larger percentage of elderly households were also equipped with solid fuel stoves,
e.g., coal-fired stoves, which are less convenient than central heating. In the case of younger
people, about 10% of households were equipped with such stoves, while among the
households of older people—the share was estimated at 12-16%.

By comparing the changes, which took place over time, it should be noted that the
conditions with regard to energy carriers in households of the elderly improved. In the
years 2006-2018, the percentage of households with a high, i.e., 20% and more, share of
expenses of energy, gas, and other fuels, of available income, decreased. For example, in
households of people aged 60-70, this percentage decreased by 9.2 pp (percentage points)
and in the oldest age group, i.e., 80 years and more—by 10.2 pp. The share of households
equipped with a solid fuel-fired furnace also decreased. In the case of people aged 60-70,
this percentage decreased by 6.9 pp, and in the case of people aged 80 and older, by 19.9 pp.
Regarding thermal comfort in a flat, the lack of statistical data for 2006 made it impossible
to carry out a comparative analysis of this feature in examined households. However,
it was noticed that in the years 2016-2018, the percentage of households with problems
regarding thermal comfort in the apartment decreased slightly, albeit more in the case of
households of younger people, up to 60 years of age, than in those of older people (Table 3).

Table 3. Comparison of conditions in terms of energy carriers in households by age of the person running the household in

2006, 2016 and 2018.
. People under People Age People Age People Aged
Household Characteristics Year 60 Years of Age 60-70 70-80 80 and Over
Unfulfilled needs related to thermal comfort in 2016 17.4 15.8 15.7 14.8
the apartment (warm in winter, cool in summer)
(% households) 2018 12.7 14.0 13.5 14.6
Changes in percentage points —4.7 -1.8 —2.2 —-0.2
. Lo 2006 13.4 19.8 223 24.0
Share of expenditure on energy carriers in
disposable income above 20% 2016 8.3 14.3 14.9 15.7
(% households) 2018 6.2 10.6 12,0 138
Changes in percentage points —7.2 -9.2 -10.3 —10.2
. Lo 2006 27.9 314 314 26.9
Share of expenditure on energy carriers in
disposable income between 10 and 20% 2016 19.9 29.1 33.9 33.2
(% households) 2018 15.6 27.0 321 320
Changes in percentage points —12.3 —4.4 0.7 51
The apartment is heated with a solid fuel stove, 2006 171 188 7 356
e.g., coal, wood 2016 8.8 10.3 10.9 14.8
(% households) 2018 9.9 11.9 11.8 157
Changes in percentage points -7.2 —6.9 —13.9 -19.9

Source: own elaboration based on data from [136].

4.2. Economic and Sociodemographic Factors Influencing Energy Conditions in Households of
the Elderly

Housing conditions, including appropriate conditions related to heat and electricity,
are determined by many characteristics of households and the technical conditions of their
flats. Age is a factor that significantly differentiates the level of the energy poverty index
in Polish households maintained by people aged 60 and older. The conducted analysis
revealed that the situations of people aged 60 and older, related to providing the above-
mentioned housing conditions, was worse, compared to younger people, and it was the
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case of a statistically significant difference (p < 0.005). The aggregate index in households
of people up to 60 years of age was the highest and amounted to 21.1, while in households
of people aged 60-70, it was estimated at 20.4, and it decreased with age, reaching 19.8 in
the case of households run by people aged 80 and older (Figure 4). However, in the last
two age groups, i.e., 70-80 and 80 and older, no statistically significant differences were
found in the level of the aggregate index of energy poverty.
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people under 60 years of age

Figure 4. The level of the aggregate indicator in 2018 by age of the person running the household.
Source: own elaboration based on data from [136].

The level of the aggregate index of energy poverty depends on the available income
level. Thus, for the poorest households, this level is significantly higher (p < 0.05) in
statistical terms than for households with higher income. In 2018, for 25% of the 60 and
older households forming the first income group (the poorest), the level of the aggregate
index was 16.8, whereas for other income groups, it ranged between 18.9 and 23.5 (Figure 5).
The mean of the aggregate indicator increased with the higher income groups, the aggregate
ratio increased from 2.1 to 2.5. The income situation is inherently associated with energy
affordability. In the group of poorest households, this situation tends to improve, but,
unfortunately, this improvement is the slowest.
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Figure 5. The level of the aggregate indicator in 2018 by income groups for households of people
aged 60 and older Comment: the groups of households were divided into four equal groups. In
the first quintile group, there were 1/4 of households with the lowest levels of disposable income.
Source: own elaboration based on data from [136].
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The household location is a determinant that significantly differentiates the value
of the aggregate index in households of people over 60 years of age (p = 0.0000). The
research made it possible to distinguish three groups of households of older people, with a
statistically significant difference between them, due to the level of the analyzed indica-
tor. The first group with the highest indicator covered households located in cities with
over 100,000 inhabitants, the second group represented by households from cities with
over 20,000 up to 99,000 inhabitants, and a third covering rural households. The highest
index was characteristic for households located in the largest cities, i.e., 100,000 and more
inhabitants (20.9-21.3), and the lowest for rural residents (19.4). A graphical presentation
of the distributions of the aggregate indicator values, according to the household location,
in households of people 60 and older in 2018, is shown in Figure 6.
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Figure 6. The level of the aggregate indicator in 2018 by household location for households of people
aged 60 and older. Source: own elaboration based on data from [136].

Based on the analysis of the values of the aggregate index, depending on the number
of people in the household, it can be concluded that there is one category of a household
that is statistically different from the others (p < 0.05). The best situation was recorded
in the case of two-person households and this category had a statistically significantly
higher level of the aggregate indicator than the other categories of households. The value
of the analyzed index was 20.7 in the case of two-person households and 19.3-19.9 in other
households (Figure 7).

The results also showed that women running households of people aged 60 and
older (20.7) had lower thermal comfort than men (19.6). A graphical presentation of
the distributions of the aggregate indicator values, according to the sex of the person
representing the household of people aged 60 and older in 2018, is shown in Figure 8.

The level of education clearly affects the average level of the aggregate indicator in
households of people aged 60 and older, and this correlation appears statistically significant
(p < 0.05). The mean of the aggregate indicator increased with the higher education level,
and the highest increase (by 1.0 percentage point) was observed when moving from
secondary to higher level education, i.e., from 20.8 to 22.6. The value of the aggregate index
of energy poverty for people with lower secondary and primary education was established
at 18.1, while for people with basic vocational education, it amounted to 19.8 (Figure 9).

When considering the aggregate index according to socioeconomic groups, it was
noticed that the highest value was recorded for households of non-manual workers and
self-employed persons (22.8. and 22.6) and these values were statistically significantly
higher than the other indicators (p < 0.05). In households referred to as “other”, including
households of people over 59 years of age, living on social benefits, other than pensions or
retirement pays, and other non-profit-making sources of income, the average value of the
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aggregate indicator was estimated at 16.5. Farmers” households (20.1) recorded levels of
the aggregate index that were similar to the households of blue-collar workers (20.2) and
retirees (20.2) (Figure 10).
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Figure 7. The level of the aggregate indicator in 2018 by household size for households of people
aged 60 and older. Source: own elaboration based on data from [136].
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Figure 8. The level of the aggregate indicator in 2018 by sex of the person representing the household
of people aged 60 and older. Source: own elaboration based on data from [136].

The marital status of a person running a household is another variable that appears to
be statistically significant when differentiating the level of the aggregate indicator (p < 0.05).
The highest analyzed index was recorded in households of married persons (20.9), and the
lowest among people who were never married (19.0). The latter category of households
was distinguished by a statistically significantly higher level of the analyzed index among
other household categories (Figure 11).
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Figure 9. The level of the aggregate indicator in 2018 according to the education level of the per-
son representing the household of people aged 60 and older. Source: own elaboration based on
data from [136].
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Figure 10. The level of the aggregate indicator in 2018 according to the socioeconomic group of
households of people aged 60 and older. Source: own elaboration based on data from [136].

Interesting results were also obtained when comparing the value of the aggregate
index depending on the method of heating a house/flat. People whose houses/flats were
equipped with central heating (20.5), or which were heated with an electric, gas, or tiled
stove with a heater (20.4), indicated the greatest energy comfort. The lowest values of the
aggregate index were found in households heated with, e.g., coal, oil, or wood heating
stoves (17.4), and only these households differed statistically from the others in terms of
the level of the analyzed index. On the other hand, households of older people, where
the rooms were heated in a different way, i.e., with portable oil stoves or blowers, showed
a large variation in the energy poverty index, and its average value amounted to 19.6
(Figure 12).
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Figure 11. The level of the aggregate indicator in 2018 by marital status of a person representing the
household of people aged 60 and older. Source: own elaboration based on data from [136].
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Figure 12. The level of the aggregate indicator in 2018 according to the household heating method of
people aged 60 and older. Source: own elaboration based on data from [136].

To summarize, the lowest level of the aggregate indicator concerned the following
households: people living on social benefits, with low available income, people with
primary or lower secondary education, and houses heated by a solid fuel stove. The level
of the aggregate indicator did not exceed 18.1 points.

High aggregate values of the indicator were received in households with the highest
levels of income, earning their living from non-manual positions or self-employment,
houses run by individuals with higher education, and people living in larger cities (500,000
and more inhabitants). In these types of households, the level of the aggregate indicator
was estimated at 21.3 points or more.

4.3. Types of Households (of People Aged 60 and older), According to Energy Conditions

As a result of grouping households run by people aged 60 and older, the author
distinguished five clusters representing five types of households. The first and largest
group, called “moderately energy-satisfied”, included households of people with relatively
low expenditures on energy carriers and their lowest share in disposable income (6.1%). A
relatively low percentage of households, i.e., 1.8% of households, indicated the share of
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expenditure on energy carriers, which was established at above 20% of their disposable
income. The basic method of heating a flat/house in this group was central heating. In
these farms, over 1/5 of the disposable income was spent on food and non-alcoholic
beverages. In the households from the first group (group I), nearly every 10th household
did not have appropriate technical and sanitary conditions. Individuals who made up these
households had relatively large flats, slightly larger than the average for all respondents.
The average usable floor space of a flat in the first cluster was 78.4 m?, and the average
number of rooms was estimated at 3.0. People representing households from the first
cluster (cluster I) constituted the smallest share of all clusters among those who indicated
architectural barriers in their residential buildings. The percentage of households pointing
to difficulties with the timely payment of housing fees was close to the average value for
all respondents, amounting to 1.6%. Low and very low levels of satisfaction, in terms of
the many needs reported by people forming cluster I, remained at an average level, i.e.,
close to the average level for all surveyed households, lower than in the case of clusters III
and V, and higher compared to groups II and IV. As far as satisfying healthcare needs, 6.3%
of the surveyed households indicated a low or very low level of satisfaction of these needs.
On the other hand, nearly every fourth household indicated low or very low satisfaction of
needs related to culture and recreation, and more than 1/3—those connected with tourism
and rest (Table 4).

Table 4. Patterns of consumption of energy carriers of the types of households of people aged 60 and older in Poland in

2018.
1st Group 2nd Group  3rd Group 4th Group  5th Group
. . Modest, Total
Characteristics Enerev- Energy- Energy Energy Energy Number
eIy Satisfied Dissatisfied Comfort Poor
Satisfied
Number of households N = 8434 N = 5458 N =213 N =174 N =63 N = 14342
Aggregate index 7.6 8.6 4.1 9.7 3.2 79
The level of expendlture on energy 104 340 76 295 450 197
carriers (PLN)
Share of households where expenditure
on energy carriers in available income is 19.8/1.8 44.4/26.1 22.5/0.0 12.6/29.9 19.1/81.0 29.3/11.5
10% or more/20% or more (%)
The share of expenditure on energy 6.1 16.0 6.6 8.9 39.7 9.8
carriers in disposable income (%)
The share of expenditure on energy 9.5 20.4 9.9 135 36.3 14.2
carriers in consumer expenditure (%)
Available income per person (PLN) 1676 2155 1152 2390 1088 1857
Expenditure on consumer goods and 63.9 78.7 66.7 65.5 109.3 69.4
services in available income (%)
The share of expepdltures on food in 211 19.4 26.9 16.8 29.7 205
available income (%)
The apartment does not have the
appropriate technical and sanitary
conditions—(sewage, water, electricity, 9.4 7.0 84.5 46%* 88.9 1423
gas, heating installations; good condition
of the roof, walls, floors, windows) (%)
The apartment does not provide thermal
Comf01.'t (the apartment is not cool 136 129 56 0.0 571 1965
enough in the summer and not warm
enough in the winter) (%)
There is no hot running water in the 0.0 0.0 100.0 0.0 100.0 276

apartment (%)
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Table 4. Cont.

lls\f[(();;:;p 2nd Group  3rd Group 4th Group  5th Group Total
Characteristics Ener _’ Energy- Energy Energy Energy Number
eIy Satisfied Dissatisfied Comfort Poor
Satisfied
Usable floor area of the apartment (m2) 78.4 70.4 54.6 91.1 52.7 75.0
Number of rooms (mean number) 3.0 2.8 1.8 33 1.7 29

The apartment is located in a building
with architectural barriers that makes it
difficult to access the apartment (e.g., no 27.9 34.6 30.5 35.1 39.7 4395
elevator, stairs without driveway, high
thresholds, or no handrails) (%)

The method of heating the apartment (%
from the cluster)

Central heating (e.g., from a combined

heat and power plant, local, or 85.8 89.6 6.6 88.5 95* 12,300
individual boiler room)
A solid fuel stove 11.2 6.3 87.3 58%* 84.1 1537
Electric stove 29 4.0 5.6 4.6% 4.8* 483
Other heating 0.2 0.1* 0.5* 1.2* 1.6* 22

Satisfying consumer needs

Bad and rather bad satisfaction of timely
payment of housing fees (fixed fees, rent, 1.6 15 8.9 0.0 17.5 1.7
rental costs, etc.) (% from the cluster)

Bad and rather bad satisfaction of culture

and recreation needs (% from the cluster) 243 229 404 14.9 61.9 240
No need for culture and recreation 16.9 14.0 394 115 28.6 16.1
Bad and rather bad satisfaction of
tourism and leisure needs (% from the 345 30.2 49.8 21.3 58.7 33.0
cluster)
No need for tourism and leisure 19.4 16.8 41.3 14.9 38.1 18.7
Bad and rather bad satisfaction of
healthcare needs (% from the cluster) 94 101 19.7 46 397 99
Bad and rather bad satisfaction of
clothing and footwear needs (% from the 6.3 6.7 25.8 29 36.5 6.8
cluster)
Bad and rather bad satisfaction of food
needs (% from the cluster) 15 16 8.0 06 14.3 17
The period of construction of the
building (% from the cluster)
Before 1946 18.7 16.5 56.8 15.5 61.9 2664
In the years 1946-1960 13.7 11.8 26.8 10.9 27.0 1895
In the years 1961-1980 425 439 11.7 35.1 9.5* 6074
In the years 1981-1995 18.9 19.7 42* 27.6 0.0 2724
In the years 1996-2006 53 7.1 0.5* 9.2 0.0 851
In the years 2007-2011
after 2011 0.9 1.0 0.0* 1.7* 1.6* 134

Comment: the percentages for individual clusters are presented horizontally, i.e., the summed results in the rows should give 100%;
* statistically insignificant result. Source: own work.
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The characteristics of the demographic and socioeconomic profiles of the households
in cluster I indicated that, more often than in other clusters, these households were created
by men (62%). These households were relatively the largest, the average number of people,
in this case, was estimated at 2.1. The household members of the first group were relatively
the youngest, and the average age was 69.6 years; they were married more often than the
representatives of other groups examined in the study—the average share amounted to
66%. The level of disposable income in these households reflected an average financial
situation, although it was still below the average for all surveyed households. More than
1/3 of the representatives of households in the first cluster were people with primary and
vocational education, and less than 1/3 of the respondents declared having secondary
education. On the other hand, nearly every fourth person had lower secondary or lower
education. People representing the first type were mainly retired (76%), but also working
in blue-collar positions more often than in the case of other clusters (6.5%). Nearly half of
these households were located in the countryside and slightly more than 30% in towns
with less than 100,000 residents (Table 5).

Table 5. Economic and sociodemographic characteristics of the types of households of people aged 60 and older in Poland

in 2018 (as a percentage of a given cluster).

Ist Group 2nd Group  3rd Group  4th Group  5th Group
.. Modest, Total
Characteristics Eneray- Energy- Energy Energy Energy Number
ey Satisfied Dissatisfied =~ Comfort Poor
Satisfied
Number of households N=8434  N=545  N=213  N=174  N=63 i
Available income per person (PLN) 1676 2155 1152 2390 1088 1857
Expenditure on consumer goods and 63.9 78.7 66.7 65.5 109.3 69.4
services in available income (%)
The share of expepdltures on food in 211 19.4 26.9 16.8 29.7 205
available income (%)
Sex
Male (%) 61.9 43.2 46.0 62.6 41.3 7808
Female (%) 38.1 56.8 54.0 374 58.7 6534
Number of people 2.1 1.5 1.7 1.9 1.5 1.9
The average age of the person 69.6 70.8 72.3 69.4 72.3 70.1
Marital status
Unmarried, never married (%) 42 51 17.4 29* 20.6 690
Married (%) 66.3 37.9 27.7 63.8 14.3* 7843
Widow, widower (%) 25.1 46.7 48.4 23.0 52.4 4837
Divorced (%) 3.8 9.4 5.6 6.9 12.7 % 867
In separation (%) 0.6 0.9 0.9* 3.5* 0.0 105
Level of education of the personal
Lower secondary, primary, no formal 243 151 67.6 9.8 65.1 3074
education (%)
Basic vocational (%) 34.0 241 23.5 21.8 22.2 4284
Post-secondary, upper secondary 30.2 39.0 8.5 402 11.1 4767
vocational, upper secondary general (%)
Tertiary (%) 11.6 21.8 0.5*% 28.2 1.6* 2217

Socioeconomic groups
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Table 5. Cont.

lls\:[(()}dr;);p 2nd Group  3rd Group  4th Group  5th Group Total
Characteristics ’ Energy- Energy Energy Energy
Energy- Number
Satisfied Satisfied Dissatisfied Comfort Poor
Households of emplloyeeos in manual labor 65 30 47 46% 16 78
position (%)
Households of emplo.y.ees in non-manual 47 56 0.5 * 109 30 718
labor position (%)

Households of farmers (%) 1.7 0.5 14* 0.0 1.6* 179

Households of self-employed (%) 2.0 1.8 05* 4.6* 0.0 271
Households of retirees (%) 76.1 78.0 67.6 73.0 60.3 10,986
Households of pensioners (%) 7.8 10.3 18.8 6.3 17.5 1283
Households living on supplementary 1.0 0.3 6.6 0.6* 14.3* 127

welfare allowance (%)
Households having mc;ome from other 03 05 0.0 0.0 L6+ 50
sources (%)
Place of location

Urban area, >500,000 inhabitants (%) 8.2 17.8 2.8* 19.0 3.2* 1707
Urban area, 200,000-499,000 inhabitants (%) 6.9 12.6 3.8*% 10.9 9.5*%* 1303
Urban area, 100,000-199,000 inhabitants (%) 74 10.9 5.2 9.2 79% 1250
Urban area, 20,000-99,000 inhabitants (%) 18.0 23.0 8.5 20.1 11.1*% 2831
Urban area, <20,000 inhabitants (%) 12.4 12.0 9.9 10.3 3.2% 1744
Rural area (%) 47.0 23.8 70.0 30.5 65.1 5507

Comment: the percentages for individual clusters are presented horizontally, i.e., the summed results in the rows should give 100%;
* statistically insignificant result. Source: own work.

In the second group, which is referred to as “energy-demanding”, the analysis showed
relatively high expenditure on energy carriers and its high share in disposable income
(16%). Over a quarter of households indicated an over 20% share of expenses on energy,
gas, and other fuels in their available income, and 44% spent 10 to 20% of their disposable
income on energy carriers. Nearly 90% of the flats/houses from the second cluster used
central heating. The disposable income in these households was higher than in clusters
I, III, and V, but lower than in cluster IV. A relatively low percentage of people creating
these households reported problems related to the technical and sanitary conditions of
the rooms (7.0%); however, over 1/3 of the respondents indicated architectural barriers
hindering access to housing. The average living space was estimated at over 70 m?. In
these households, a similar share of respondents, as in the case of cluster I, reported a low
or very low level of satisfaction of their consumption needs.

Households in the second cluster were more frequently represented by women (56.8%)
than by men, but the difference was not significant. The average age of the respondents
was 70.8 years. These households were most often established by people who lost their
spouses (nearly 47% of widowed individuals). The financial situations of these households
were relatively favorable. More than a quarter of individuals representing households from
the second cluster declared having higher education, which was regarded as a relatively
high level in comparison to other groups. People representing the group in question were
mainly retirees (78%) or pensioners (10%). A relatively small share of these households
was located in the countryside (23.8%), and a relatively large group of survey participants
lived in larger cities, with more than 199,000 inhabitants (30.4%).

In households from the first and second cluster, the technical and sanitary conditions
(access to water supply, flushing toilet, bathroom, hot running water, gas, central heating),
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as well as the heating methods were comparable. However, in the second cluster, energy
carrier expenditures were at a much higher level, which may suggest different preferences
in terms of the comfort of people from both types of households. Perhaps this fact was
influenced by the gender of the respondents. The households from the second cluster were
more often represented by women, who, according to the literature review, frequently
prefer higher temperatures than men.

The next three clusters are groups with considerably fewer cases of households than
the previous ones. The third group, referred to as “energy-unsatisfied”, are households
with the lowest levels of expenditures on energy carriers and the lowest share in disposable
income (6.6%). The main methods of heating in these households were stoves fired with
solid fuels, e.g., coal, wood. In more than half of these households, the respondents
reported problems with ensuring the maintenance of adequate heat comfort in living
quarters in the winter and summer. In nearly 31% of households, the survey participants
indicated architectural access barriers to housing. The usable areas of flats were relatively
small (approximately 55 m?). In nearly 9% of households, the respondents reported
problems with the timely payment of residential rents and other housing fees. In a relatively
high share of households, the residents also indicated a problem with meeting other
consumption needs. For example, in more than 40% of households, the research indicated
a low or very low satisfaction of needs related to culture and recreation, and the needs of
tourism and leisure were not satisfied in almost half of the surveyed households. In every
fifth household, low and very low satisfaction of healthcare needs was reported; in every
fourth household, clothing and footwear needs remained largely unsatisfied (Table 4).

Households included in cluster IlI—similarly to cluster V—were composed of rela-
tively older people (72.3 years) than in other clusters. About half of these households were
managed by widows. The disposable income in the analyzed households was, next to the
households from cluster V, the lowest income per person, which indicates a modest finan-
cial situation. First, individuals representing this group had the lowest level of education
(67.6%), or the basic vocational education level (23.5%). Here, the groups of individuals
with secondary (8.5%) and higher education constituted the smallest shares among all the
clusters. Retirees (68%) and disability pensioners (20%) were the two largest socioeconomic
groups represented in this cluster. Moreover, the largest percentage of households from
cluster III, compared to other clusters, was located in the countryside (70%) (Table 5).

The presented characteristics of households, in terms of conditions related to heat
and electricity in households, indicate the possibility of energy deprivation of household
members from the third cluster. Despite the low percentage of households spending more
than 20% of their disposable income on energy carriers, the unfavorable financial situation,
poor technical and sanitary conditions, as well as high percentages of households with
unmet consumer needs, including thermal comfort, prove a lack of energy comfort. The
characteristics of this cluster also show that taking into account only objective features
in the field of energy expenditure, such as the share of energy expenditure in disposable
income (low in the analyzed cluster), does not provide a full picture, in terms of meeting
energy needs. Therefore, it is advisable to create aggregate indicators of energy poverty
that take into account both the objective and subjective evaluation of the situation of the
respondents.

In the fourth group, which is referred to as “energy comfort”, the highest level of the
aggregate energy poverty index was recorded, and it amounted to 9.7. These households
incurred the expenditure on energy carriers, which is slightly higher than average, with
the share that does not exceed 10% of the household’s disposable income. The main
method of heating in these households was central heating (89%). These households were
characterized by the most favorable financial situations among all of the examined groups.
Moreover, in this group, the share of food expenditure in disposable income was evidence
of a better standard of living than in the case of other clusters. These households had the
largest usable dwelling areas (91.1 m?). More than 35% of members representing these
households pointed to architectural barriers in their residential building that hinder access
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to housing. This appears to be a relatively serious problem, similar to the circumstances
indicated in the case of cluster I. In these households, the lack of satisfaction of consumption
needs was reported relatively least frequently among all clusters. Moreover, 15% of the
household representatives complained about the low and very low levels of satisfaction
of needs related to culture and recreation, while 21% complained about unsatisfied needs
with regard to tourism and recreation. Less than 5% of respondents indicated that their
healthcare needs were not met to a sufficient degree.

As far as the demographic and socioeconomic profiles of cluster IV—households
represented by men accounted for nearly 63% of the group and it was the highest percentage
of all surveyed clusters. These individuals, first, were married—64%; more often than in
other cases, declared having higher education—28% or secondary education—40%. People
with the lowest levels of education represented the smallest share, i.e., 10% among all of
the analyzed clusters These households were located mainly in larger cities with more than
199,000 inhabitants (30%) and in villages (31%).

Cluster V, which constituted the smallest group, including 63 households, was called
“energy-poor”. These households indicated a high level of expenditure on energy carriers
and a very high percentage of such costs in their disposable income (40%). Residential
buildings were heated mainly with solid fuels, such as coal or wood. In these households,
it was observed that the level of consumer spending exceeded the level of their disposable
income, which may be related to the indebtedness of the analyzed households. This fact
may also reflect the tendency for income to be underestimated by some representatives
of households; therefore, analyzing the expenses of households may prove to be more
effective as an indication of their actual circumstances.

The level of disposable income in these households was the lowest among all clusters,
and the percentage of food expenditure was the highest among all the examined clusters. It
is worth mentioning that over 14% of these households indicated the unmet needs related
to food consumption. Among other problems that appeared in the households from the
fifth cluster, the respondents indicated architectural barriers in residential buildings that
made access to housing difficult. In this case, the issue was pointed out by the largest share
of households from all groups, i.e., nearly 40%. These households occupied the smallest
usable floor space of a flat, i.e., 52.7 m?2.

Households in the fifth cluster were represented by women more often than in other
clusters (59%), and more than half of the households included individuals who lost their
spouses (widows and widowers). These people declared having a low level of education,
i.e., lower secondary and lower level of education (65%) and vocational education was
pointed out by 22% of the share. People who make up these households lived mainly in
the countryside (65%). It was also noticed that in cluster V, similar to cluster III, people
representing households were the oldest, i.e., they were over 72 years old, compared to
69-70-year-old individuals in other clusters.

Households from clusters III and V lived in older residential buildings. In these
clusters, high percentages of respondents indicated a poor technical and sanitary condition
of the dwellings they occupied. In cluster V, a large percentage of respondents pointed to
architectural barriers hindering access to the residential building.

5. Discussion

Housing conditions, including those related to energy carriers, in Polish households
run by older people appear to be improving. However, the studies conducted by other
authors do not clearly indicate a consistent improvement in the field of energy poverty:
in some countries, the percentage of households affected by this problem seems to be
decreasing [155], while in other countries, energy poverty is spreading [156].

In households managed by elderly people, the living conditions in terms of ensuring an
adequate energy standard are still worse than in households of younger people. Research
shows [157] that seniors—due to physiological changes occurring with age—are more
exposed to very low and very high temperatures. It's worth adding, physiological changes
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in the organisms of the elderly, and the more difficult financial situations of this group,
often lead to insufficient provision of adequate thermal conditions in the apartment, which
is confirmed by own research and other studies [158]. Research emphasizes that the elderly
population is more exposed to extreme temperatures in both winter and summer [159,160].

Research from Australia has shown that elderly people with low incomes much less
frequently used devices, such as air conditioners, to improve their quality of life than
younger people [161]. The study by A.C. Sadath and R.H. Acharya [162] finds that income
poverty and energy poverty are commensurate with each other. The research [163] also
draws attention to the ineffectiveness of heating systems in many apartments occupied by
the elderly. The study emphasizes the need to improve energy policy in order to align the
requirements for the thermal performance of buildings with the wider healthcare plan and
the specific needs of older people.

The conducted research showed that people living in the countryside, in multi-person
households, with a low level of education, and heating their homes with obsolete heating
equipment, have a greater chance of remaining at risk of energy poverty than people
living in other types of households. These results are consistent with analyses from other
countries where the authors emphasize that, in rural areas, individuals face a greater risk
of energy poverty than those living in urban areas [155,164].

Other studies [1] confirm the positive impact of higher education on energy satis-
faction. However, research [165] shows that the education level of households does not
have any significant effect on energy poverty, although, on the other hand, in households
with persons having higher education, their awareness of energy conservation measures is
linked to a reduction in energy poverty, particularly in households having lower income.

People experiencing energy poverty often have to choose between warmth and
food [166,167]. Satisfying other consumption needs also means deprivation in the an-
alyzed households. In some of the surveyed households, it was found that the needs in
terms of culture and recreation, tourism and leisure, healthcare, clothing, and footwear
were poorly (or very poorly) met. The research findings also show that, in other households
these needs do not exist at all. Thus, the results of other studies [162,163] have confirmed
that energy poverty also has an impact on the health of residents.

Many studies show a link among gender, energy, and poverty. It turns out that women
are more exposed to energy poverty [159,168-172].

In the third and fifth cluster, high percentages of households equipped with a solid fuel
stove, additionally indicating an unfavorable financial situation, indicate the phenomenon
of energy deprivation, which may lead to adverse health effects [173]. Heating your home
with a coal and wood stove poses a greater risk of lung disease, especially among energy-
poor people. Inefficient heat sources increase indoor air pollution. Nearly 40% of people
who have a coal or wood stoves suffer from respiratory diseases (including asthma and
bronchitis). Moreover, energy-poor people who heat their apartments with a solid fuel
stove in a flat area have a 27% higher risk of getting a respiratory disease than energy-poor
people whose apartments are connected to the heating network [174]. It should also be
noted that heating with a solid fuel stove (coal, wood) is more burdensome. Manual
heating and maintaining a stable temperature require storage and systematic refilling of
fuel. Individual heating also requires effort: getting up at night, carrying fuel, cleaning
the stove, as well as the use of additional equipment—heat guns, moisture absorbers, or
air purifiers. It is also associated with additional energy consumption and higher costs,
which is particularly burdensome for pensioners” household budgets. It probably also has
a significant impact on lowering the standard of living of these people [174]. In Poland, the
use of hard coal stoves in rural areas is very high [175].

Households from clusters with the least favorable financial situations lived in older
residential buildings. In these clusters, relatively high of respondents indicated a poor
technical and sanitary condition of the dwellings they occupied. The respondents also
pointed to architectural barriers hindering access to the residential building. As a rule, new
homes are usually safer and healthier because they are built in accordance with modern
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building standards, technologies, and regulations—as well as with (constantly changing)
consumer expectations [176,177]. However, they are usually inhabited by younger people.
With this in mind, appropriate support programs should be targeted at residents of older
homes, especially those who are elderly and whose disposable incomes do not allow
for investments in the modernization of housing premises. It is also worth conducting
initiatives to support these households (i.e., with installations using renewable energy
sources) [178].

6. Conclusions

Households consisting of elderly people are strongly diversified (i.e., in terms of
housing conditions, including energy conditions). Research carried out in Poland shows
that a minor percentage of households of people aged 60 and older are in a very difficult
situation, in terms of having their needs satisfied, in relation to energy carriers. These are
mainly people with low levels of education, living on social benefits, with low levels of
disposable income, living in the countryside.

Therefore, the energy deprivation of Polish households, of people aged 60 and older,
seems to occur mainly among specific socio-professional clusters, consisting of households
with persons with lower education, people with low income, as well as those living in the
countryside. The conducted research—similar to the previous work [1]—exposed that the
possibility of perceive energy poverty solely through the prism of income-based indicators
may result in the failure to detect all energy-impoverished persons. The age and gender of
the person representing the household are important demographic determinants of energy
poverty. It was noticed that households represented by men aged 60 and older have a
better energy supply than households run by women. Households with people aged 60
and over, in which a woman is the head of the household, are more likely to suffer from
energy poverty. Similarly, the older the person representing the household, the greater
the likelihood of reporting that the energy comfort needs are not met. It seems that these
features are related, inter alia, to the physiology of these people. Women need higher
ambient temperatures. With age, people move less, which also affects the problem of
thermal discomfort experienced in the immediate environment.

Polish households of people aged 60 and older were classified into five groups ac-
cording to the spending on energy, gas, and other fuels and meeting their needs related to
thermal conditions (moderately energy-satisfied, energy-demanding, energy-unsatisfied,
energy-comfort, and energy-poor). The identified groups are heterogeneous in terms of the
variables under consideration.

The research indicated the existence of varied patterns of consumption of energy
carriers in households of people aged 60 and older in Poland and dissimilarities in terms
of the reasons for energy poverty among households, of people aged 60 and older. The
most important factors influencing energy poverty in the households of people aged 60
and older involved income situations and social and professional characteristics.

Research findings provide critical implications for policymakers whose goal is to
alleviate energy poverty. Households of people aged 60 and over often have low income,
which prevents them from covering their energy expenditures and ensuring adequate
housing conditions. Until their incomes rise, they will not be able to spend more on
access to energy services, and their deprivation will continue. Thus, it is necessary to
raise income levels or introduce appropriate legal solutions (support programs) that will
enable people from these households to have access to an adequate amount of energy. This
applies especially to people living in the countryside, who support themselves using social
benefits. Income from social benefits for older people is usually low and is not sufficient
to cover basic needs. Obsolete heating solutions do not ensure proper energy comfort in
these households. Expenditures on electricity and fuel accounts for a significant share
of household income, leaving limited funds to be spent on other necessities and services.
Reliance on traditional fuels, such as hard coal, is a major problem in rural areas. It is,
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therefore, necessary to extend the gas pipeline network, so that residents in rural areas can
use natural gas as well.
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