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Abstract: In the Hungarian as well as the international literature, debates regarding the methodology
used for measuring energy poverty are ongoing. Our contribution sought to develop a methodology
that would be relatively easy to measure via survey and have the potential to identify households’
energy vulnerability status beyond the energy poor/non energy poor divide. Based on a represen-
tative survey that was carried out in Hungary in 2018, we identified three groups of households:
energy poor, non energy poor households, and a so-called transitional group, potentially at risk of
energy poverty. In addition to socioeconomic differences, we analysed differences in the mindsets
of respondents belonging to these three household groups concerning different aspects of heating
energy generation (macrolevel aspects, such as environmental sustainability and energy supply
system issues, and microlevel aspects, such as economic and technical issues). By this, the article
aims to provide input for further research on factors, beyond the social and economic background,
related to energy vulnerability.

Keywords: energy poverty; heating modes; consciousness; indicators

1. Introduction

Society is increasingly dependent on energy: more and more activities that constitute
individuals’ membership in contemporary society require energy [1,2]. As a result, access
to energy is becoming a major factor in social inclusion and exclusion.

Energy poverty is a phenomenon that affects an estimated 54 million people in the
European Union (EU) [3] and almost one million in Hungary [4]. The conceptualization of
the phenomenon as households’ inability to secure a socially and materially necessitated
level of energy services in the home [5], emphasizes the interaction between access to
energy and social exclusion.

Inequalities in access to energy [6] may have a significant impact on social structure
by contributing to increased social inequalities. Social status is one of the most important
factors influencing energy consumption [7,8].

The social and environmental aspects of energy use are interlinked. Energy poor
households can be especially exposed to the effects of climate change, such as extreme
cold or hot conditions [9,10]. Wealthier population groups have better means to tackle
such changes, while some forms of individual adaptation (e.g., air conditioning) may
exacerbate the problem. The energy use of energy poor households may also have specific
local effects on factors that increase climate change (e.g., the use of solid fuels leads to
high black carbon emissions) [11], while the energy solutions used by wealthier social
groups (including ‘smart’ techniques) may lead to the establishment of ‘pollution havens’
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in the developing world. [12]. As a result, inequalities in access to energy and specific
energy solutions, as well as their societal impact, have significant environmental effects.
Meanwhile, changing energy schemes, the spread of smart energy solutions in a variety
of activities (e.g., transport, city management and governance, housing) are believed
by many to solve the ever-present conflict between economic competitiveness, social
justice, and environmental quality. However, some scholars dispute their potential in this
respect, [13,14] and the effects of such solutions have not been widely researched [15].

Residential energy consumption is contingent on the interplay of various factors,
including socio-demographic factors (such as gender, socio-economic status, income,
dwelling characteristics, and location), psychological and sociopsychological factors (such
as knowledge, awareness, values, beliefs, attitudes, motives, goals, and internalised norms)
and contextual and structural factors (such as laws, regulations and policies, available
technology as well as information) [9,16–19].

Development of indicators to define energy poor households and analysis of their
characteristics is in the forefront of energy poverty research. Energy poverty indicators
can be categorized in various ways; in this study, based on the international literature,
we use the following three categories [20,21]: (1) the consensual approach or subjective
indicators, which rely on the comfort or affordability experienced by the household; (2) the
expenditure-based approach, which focuses on the share of energy expenditure within the
total household income; and (3) complex indicators, which aim to capture the complexity
of energy poverty by combining several indicators. This approach recommends finding the
most adaptable indicators, taking into account the specific features of the given country [20].
All types of indicators have certain advantages and disadvantages, such as in terms of
comprehensiveness, data accessibility, and comparability [21]. Expenditure-based indica-
tors are easily comparable but may not identify households that use specific strategies to
manage their energy costs, such as non-market solutions to acquire energy (e.g., collected
wood) or under-consumption; moreover, such indicators need reliable data on energy
expenditures and incomes, which are difficult to obtain via surveys. By contrast, complex
indicators may better grasp the region- and country-specific aspects of energy poverty
but demand more information. Finally, subjective indicators may be less comparable,
but energy poverty-related experiences of households may be more easily measured via
survey methods.

An emerging literature conceptualises the issue of energy vulnerability, which, distinc-
tively from energy poverty as a condition in a given timeframe, is a probabilistic concept
highlighting “the factors that affect the likelihood of becoming [energy] poor” Factors con-
sidered include the built environment, including its adequacy for actual household needs
and flexibility to adapt to household needs—also a condition of the tenancy structure and
the relevant regulatory framework—as well as energy-related social practices. The energy
vulnerability approach also emphasizes that households’ status in terms of energy poverty
may change over time, upon changes in such factors [22] that are relatively easy-to-measure
via the survey method, and it is also suitable to define households’ actual position in terms
of energy vulnerability beyond the energy poor/non energy poor divide. Based on such
considerations, this article draws attention to a group at risk of energy poverty.

Our study is committed:

o To use an indicator that can be more reliably measured via survey method compared
with commonly used indicators and is suitable for a more differentiated distinction
in terms of households’ energy vulnerability, beyond the energy poor/non energy
poor dichotomy;

o To present the characteristics of the group at risk of energy poverty in addition to the
description of the energy poor group in order to drive more attention of the latter;

o To examine the differences in the mindsets of respondents belonging to different
groups concerning specific aspects of heating energy generation (environmental
sustainability, energy supply system-related, economic, and technical aspects), to



Energies 2021, 14, 6487 3 of 19

grasp some of the psychological and sociopsychological factors related to energy
consumption [8].

In our analysis, we used an indicator constructed with the use of our survey data
to capture households’ actual energy vulnerability status (see Section 2.1.). We described
the typical characteristics of these groups, such as urban–rural differences and household
typology. Furthermore, we examined the mindsets of different groups of users concerning
heating energy generation, in order to gain a better understanding of differences between
the established groups.

1.1. Energy Poverty in Central and Eastern Europe

Energy poverty shows a distinct geographical pattern within the EU [23,24]. Data
show a gap in terms of energy poverty between the Western and Northern countries,
the Eastern and South-Eastern countries, and the Baltic states). Residents of new EU
member states as well as old member states, where the GDP per capita is below the EU
average, are more likely to be unable to meet their basic energy needs [23]. An expert
analysis for the European Climate Foundation calculates an Energy Poverty Index for EU
member states and ranks them based on their progress in alleviating domestic energy
poverty. According to the classification (Definition A1), there is a clear divide between
the North-Western countries on the one hand and the Southern and Eastern countries on
the other [25]. Hungary ranked 27th out of the 28 EU member states in 2015 (European
Climate Foundation, 2019).

In CEE, the higher rate of energy poverty stems from similar trajectories in terms
of past political and economic development and transformations in the post-socialist
period [26]. An ongoing study [20] examining five CEE countries (Hungary, Lithuania,
Bulgaria, North Macedonia, and Ukraine), with a focus on energy poverty rates, definitions
of energy poor households, and funding programmes to reduce energy poverty, points
out similarities between the examined countries, such as a worse performing building
stock, low incomes, the dominance of private ownership in the housing sector, inadequate
housing benefits to ease affordability problems, and the widespread use of solid fuel for
energy generation.

1.2. Energy Poverty in Hungary

In Hungary, as well as elsewhere, energy poverty is strongly path-dependent [27].
The high rate of energy poverty in international comparison is embedded in both its past
political, economic, and technical developments, and its post-socialist transformation since
1990. The context of its relatively high rate of energy poverty is set by a poorly performing
building stock, with a large number of energy-inefficient detached housing in addition to a
high rate of housing estate apartments, an absence of comprehensive measures to increase
energy efficiency, low incomes, a strong government control over tariffs, as well as the lack
of effective social safety nets to improve housing affordability [27].

Energy poverty is concentrated in rural areas and family houses, but specific problems
also arise in multi-family apartment buildings [20,28].

There is no officially accepted indicator for measuring energy poverty in Hungary.
Several studies have focused on the methodology for measuring energy poverty, the range
of possible indicators and their applicability [18,29], including the indicators used in the
EU [30]. The indicators considered include: the 2M indicator, which deems a household
energy poor if its energy expenditures exceed the double of the national median; the Low
Income High Costs (LIHC) indicator, according to which a household is energy poor if after
paying its energy bills it falls into income poverty; and the M/2 indicator, which draws
attention to under-consuming households by designating those with energy expenditures
less than half of the national median as energy poor.

Kőszeghy and Feldmár [31] estimated that in 2015, the proportion of energy poor
households was approximately 10.5% based on the 2M indicator and 14.4% based on the
LIHC indicator (in the case of the latter, having deducted households’ energy expenditures
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from household income, the calculation used per capita residual income to determine
income poverty). The researchers also calculated the M/2 indicator and found that 10.4%
of Hungarian households consume too little energy.

Bajomi et al. [32] reviewed 2018 EU-SILC data on further statistical indicators for
measuring energy poverty, such as dwelling inadequacy, arrears on utility bills and inability
to keep one’s home adequately warm. We did the same for 2020 and witnessed a slight
decrease in every indicator:

- 20.4% of the population was living in a dwelling with a leaking roof, damp walls,
floors, or foundation, or rot in window frames or floor (23% in 2018) [33];

- 10.4% of the population had arrears on utility bills (11% in 2018) [34];
- 4.2% of the population was unable to keep the home adequately warm (6% in

2018) [35].

Accordingly, EU-SILC data show that households below the poverty line are more
affected by energy poverty: in 2020, 38.4% of income-poor households were living in a
dwelling with the above housing inadequacy problems, 25% had arrears on their utility
bills, and 14.9% were unable to keep their home adequately warm [32].

In recent years, the overall share of energy costs in households’ expenditures has
decreased, linked to the government’s utility fee reduction programme, introduced in 2013
(Figure A1). As part of the utility fee reduction programme, the government decreed a
reduction of certain utility fees, including the prices of electric energy and natural gas for
household consumers in a uniform ratio, regardless of social status [3]. The average share
of annual household maintenance and household energy expenditure per capita decreased
from 25.2% in 2010 to 18.5% in 2019.

The programme has had a socially uneven effect. Due to the consumption-related
nature of the scheme, it has resulted in relatively less savings for lower consuming (in-
cluding under-consuming) households. Furthermore, it does not refer to certain energy
sources that are frequently used by low-status households, such as firewood. Therefore,
even though it has reduced the share of energy expenditures for many households, it has
exacerbated pre-existing social disparities in terms of the energy cost burden. The decrease
in the share of energy expenditures between 2010 and 2019 was 5% in the 1st income decile
and 6.2% in the 10th decile. In 2019, 23.2% of the expenditure of the 1st income decile
and 15.2% of the expenditure of the 10th decile was spent on household maintenance and
household energy (Figure 1).
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The aim of our study was to further analyse households’ energy vulnerability in
Hungary. Our study contributed to this by interpreting households’ energy poverty
status as not as a dichotomous but as a continuous variable. We argue that there is
no clear dividing line between energy poor and non energy poor households. In the
Hungarian context, data suggest that there is a distinctive group of households, which
at present does not classify as energy poor but may easily slip into the energy poverty
without measures addressing its affordability problems and the energy efficiency problems
of its housing. However, their relatively more resources compared with energy poor
households, and higher awareness towards climate issues could make them an important
target group of energy efficiency policies and measures. On the other hand, this article
focuses on mindsets concerning different aspects of heating energy generation methods, as,
in Hungary, while heating constitutes a dominant part of domestic energy use, similarly to
other CEE countries, the prevalence and operation of different energy generation modes
significantly differ from that in Western Europe: solid fuel is used to a much higher
extent than in other regions in Europe, and inefficient and sometimes still non-adjustable
district heating is still prevalent in the housing stock. The issue of heating also receives
specific significance due to the high rate of energy inefficient residential buildings in the
country [37].

1.3. Social Disparities in Energy Efficiency and Energy Use in Hungary

In Hungary, heating constitutes a definitive part of domestic energy use. Therefore, in
the following, we focus on practices and considerations concerning heating modes.

In the Hungarian housing stock, a large proportion of energy-inefficient housing—
including a vast stock of rural housing—and low-income levels set the scene for energy
poverty. The use of solid fuels is widespread, with households in lower income categories
relying especially frequently on this heating method, while according to the international
literature (and as presented later, in the case of Hungary), households that use solid fuels
are most likely to fall into energy poverty [30]. Furthermore, inefficient heating devices are
common. Similarly to other CEE countries, under-heating is widespread to keep energy
costs at a manageable rate. Nevertheless, due to payment arrears, many consumers are
excluded from the gas and electricity network. [38].

The most common heating method in Hungary is gas; 91.2% of the country’s settle-
ments are connected to the gas network, although the smallest settlements (especially in
rural areas) tend not to be connected. In such settlements, where low-status households
are overrepresented, residents typically consume solid fuel. Moreover, it is common for
households in the countryside to use solid fuels (including wood, briquettes, pellets, and
coal) in addition to natural gas as an energy source. Furthermore, given that the installa-
tion or replacement of technical equipment for gas consumption requires a large financial
investment, many poor households switch to solid fuels [32].

According to income quantiles (Table 1), the higher the income, the higher the pro-
portion of natural gas or district heating users. Among the poorest households, in the first
income quantile, the proportion of users who only use solid fuels is 4.4 times higher than
in the fifth. Some such low-status households, being unable to obtain enough firewood to
cover their energy needs—especially given that the price of wood has risen significantly
in recent years—burn other cheaply available materials, sometimes including rubbish,
creating large amounts of harmful emissions as a result [3,32]. However, with the help
of EU funds and non-governmental organizations (NGOs), a very small proportion of
households can install the most modern and environmentally friendly technologies, while
the lack of resources to obtain enough fuel remains a problem.
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Table 1. Share of households by source of heating by income quintiles percentage (2019).

1. 2. 3. 4. 5.

Only Solid Fuels (Wood, Briquettes, Pellets, and Coal) 37.3 26.4 19.2 14.0 8.5
Gas and Solid Fuels 14.8 20.9 21.5 19.8 18.5
Only Gas 31.2 34.1 39.8 44.0 47.7
Gas and Other Heating Methods 2.0 2.1 1.3 1.6 2.4
District Heating 10.7 12.7 14.0 16.0 18.9
Only Electric Heating 0.7 0.8 0.7 2.1 2.4
Other 3.3 3.0 3.5 2.5 1.6

Data source: [39] Compiled by the authors based on Feldmár’s figure [3].

2. Materials and Methods

From empirical research, only survey data were used in this study. However, to
facilitate interpretation, the entire research methodology is briefly described (Figure 2)
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Figure 2. Overview of the research process.

In the first step, based on focus group discussions, a qualitative analysis revealed the
general interpretation of the most important scientific terms (or the lack of any interpreta-
tion) through the opinions of different social groups.

The qualitative part of the research was conducted in November and December 2017.
Discussions were led in eight focus groups. We sought respondents living in different
building types, using distinct heating types, and facing energy poverty. The discussions
took place both in cities and in the countryside. The aim of the focus group discussions was
to gain a deeper understanding of people’s knowledge and beliefs concerning the problems
addressed in our study, so that we could prepare survey questions that would be suitable
for a population sample with no specific background. The participants discussed the energy
supply alternatives, technologies, and their related evaluation criteria. In the second step,
we applied the results of the qualitative analysis to define the system of evaluation criteria
of the survey and to specify the heating and electricity generation alternatives.

The quantitative part—the basis of our analysis—was a survey conducted in October
2018. The sample comprised 1000 people and was representative of the Hungarian adult
population regarding age, gender, education, and type of residence. The list of the settle-
ments in each county taking part in the sampling and the quota to be applied were selected
based on the population census data of the Hungarian Central Statistical Office [40]. The
survey interviews were conducted in different n zones of the settlements to ensure that
we covered varied housing conditions and heating systems. The questionnaire included
questions on socio-demographics, energy sources used, energy poverty and an evaluation
of different aspects of heating-energy generation methods.

The final questions addressed the heat supply technologies used by the households
and their willingness to pay. The evaluation of heat and electricity supply alternatives was
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explored using both a 1–5 scale rating and a line-by-line rating by each criterion. A pairwise
comparison enabled us to determine the importance of some of the criteria emphasized.

Post-stratification weights were used to correct for deviations from population ratios
to address non-response rates.

Some results from the database have already been introduced in another paper [41].

2.1. Methods

In order to assess households’ energy poverty status, we used a two-step cluster
analysis [42,43], which was validated by a latent class analysis (LCA) [44,45].

We chose questions that eliminated frequent measurement difficulties. Questions
about income and expenditures—used in expenditure-based indicators— are often either
unanswered or differ significantly from reality. Discrepancies could be due to a lack of
information, inaccurate knowledge, or intentional misrepresentation. We ultimately opted
to use two questions, which helped to avoid such problems: one referring to respondents’
own accounts regarding insufficient residual income to afford other materially and socially
necessitated needs after energy costs; the other to the use of external assistance (either
financial or other means of support) to obtain enough energy.

We used the following two questions with 12 sub-questions:

1. In the past 12 months, did it occur to your household that after paying your energy
costs, there was not enough money left for any of the following? (Multiple choice)

a. To pay other utility bills;
b. For clothes, shoes;
c. For food or medicine;
d. For transport (public transport ticket, car fuel);
e. Children’s school and kindergarten costs;
f. For activities with friends, family.

2. In the past 12 months, did you seek assistance to obtain enough energy from any of
the following? (Multiple choice)

a. Municipal support in the form of a ‘social fuel subsidy’;
b. Municipal support for housing maintenance or debt management;
c. Municipal support in any other form;
d. Support from charities (church, NGO);
e. Support from family or friends;
f. Support from other sources.

Our results support that the differences between groups can be perceived in such
simple questions (Figure 3). In terms of the classification of energy poverty indicators, the
first question related more to the consensual approach or subjective indicators, while the
second related more to the expenditure -based approach. The method used to compile the
various responses to an indicator classifies it among complex indicators [20].

Our method has its limits. The financial possibilities of an empirical study in social
sciences do not allow us to collect objective temperature measurements, energy consump-
tion, and income data for a large sample. Such an investigation on even a smaller sample is
not possible for reasons of data protection law. There is no way to link income data from
tax authorities to families in which the measurements were taken. In addition, the income
of many of the poorest does not even really show up at the tax office. For this reason, we
were able to obtain information on room temperature, consumption, and income only on
the basis of subjective information given by respondents during the survey.

The method requires further validation; on the one hand, using another Hungarian
database or empirical research, on the other hand, based on similar surveys in other CEE
countries. In addition, qualitative information should be obtained, such as semi-structured
interviews for an in-depth discussion of psychological and sociopsychological factors.

The analysis defined three groups, which, based on their cluster profiles, could be
defined as an energy poor, non energy poor, and ‘transitional’ group.
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In order to test the stability of the model, we also performed the LCA model. This
gave 100% identical results for the identification of the two clearly defined groups (energy
poor and non energy poor), whereas in the case of the low-energy group, a small group of
respondents (<3%) could not be clearly classified with the LCA.

Given that the two approaches yielded approximately the same results, we ultimately
worked with the result of the easier-to-interpret two-step procedure (Figure 3).

To determine the importance of different psychological and sociopsychological factors
concerning heating energy generation methods, we used the Elo rating system, which was
originally a method for calculating the relative skill levels of players in zero-sum games,
such as chess [46]. However, the procedure can be used for other pairwise comparison
tasks, such as image comparison, or to evaluate the relative acceptability of a food or
beverage based on a specific choice between two dishes [47–50].

In this case, the basis of the comparison was a survey question block, where the
respondents could weigh the importance of different aspects of heating generation methods
against each other. Items offered for consideration were partly macrolevel, such as the
aspect of environmental sustainability and energy supply system-related issues, partly
microlevel, such as economic and technical aspects of energy generation, as summarised in
Table 2.

Thus, the Elo rating method was used to evaluate the importance of each aspect
for each individual. However, as the comparison was not complete (i.e., not all aspects
were evaluated in all respects, or there were respondents who omitted some comparisons,
resulting in individual-level evaluations), a degree of uncertainty necessarily emerged.
Furthermore, the Elo rating system is time-dependent, so the order of the individual
comparisons has an effect on the final scores.

To address this set of problems, we used two procedures.

I. On the one hand, the scoring was repeated 100 times for each individual in a
random order. In the case of each run, the initial values of each aspect were in each
case the final results of the previous run, except for the first run, where each aspect
was uniformly given a value of 10,000. Using this procedure, we were able to
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handle the time dependence of the evaluations given for each aspect. The expected
value fluctuated around 10,000.

II. However, given that we performed different numbers of comparisons for different
individuals, depending on how many cases were evaluated and how highly they
were evaluated, the range of the Elo points differed from individual to individual.
In order to deal with this issue and for the results to be sufficiently robust, the Elo
points that could be assigned to each aspect for each individual were arranged into
three categories based on the individual mean and the standard deviation of the
Elo points.

1. Average: an interval of one standard deviation around the mean;
2. Low: values at least one half of the standard deviation in the negative direc-

tion from the mean;
3. High: values at least one half of the standard deviation in the positive direc-

tion from the mean.

With the applied standard deviation-based procedure, 38.2% belonged to the average
category in the case of the normal distribution of scores, while 30.9% to 30.9% belonged to
the two extreme groups.

To examine the differences between energy groups, cross-table analyses were per-
formed, where the values corrected by the subsequent stratification weights were evaluated.
For each table, the chi-square statistic and the corresponding significance level were deter-
mined. In each case, we made a statistical decision at 95% confidence level. The IBM-SPSS,
version 26.0, was used for cross-table analyses [51].

Table 2. Mindsets on heating energy generation methods—items used in the pairwise comparison.

Item Level Aspect

Does not Contribute to Climate Change

Macro
Environmental Sustainability

Does not Cause Air Pollution
Produces Little Waste
Its Application is Harmless to Humans also on the Long Run
Environment-Friendly
Harmonically Fits in Its Environment
Alien to Landscape
Domestic Energy Source Energy Supply System-Related
Energy Source Available on the Long Run
Economical

Micro

Economic
Low Consumption Level
Low Investment Cost
Subsidized
Comfortable

Technical

Does not Require Physical Work
Operation Flexibly Adjustable to Needs
Low Maintenance Need
Long Life Span
Does not Pose Fire or Explosion Risk
Operable as an Independent System
Safe Micro/Macro

Compiled by the authors.

3. Results and Discussion
3.1. Characteristics of the Three Groups

Our model defined three groups: in addition to the energy poor and non energy poor
group, there is a ‘transition’ group of households, which significantly differs from the
other two household groups in terms of its social characteristics and evaluation of different
aspects of heating energy generation methods. (Table 3.)



Energies 2021, 14, 6487 10 of 19

Table 3. Specific characteristics of each group.

Typical Energy Poor Transitional Group Non Energy Poor

Location Northern Hungary Great Plain Budapest and Its
Surroundings

Place of Living Villages Small Towns Big Cities and Suburban
Areas

Type of Housing Small Family House Multi-Storey Residential
Building

Large Family House,
Housing Estate

Rooms 1–2 Rooms 2–3 Rooms 3+ Rooms
Floor Area <50 m2 60–80 m2 >100 m2

Education Low or Uneducated Middle High
Income Low Middle High
Typical Family Size 4+ Members 2 2
Technical Problems with Dwelling Multiple Problems Some Problems No Problems
Openness to Innovative
Environmental Solutions None Yes Yes

Economic Background
to Use Innovations None None Eligible

Typical Heating Solid Fuel Gas Gas or Central
Typical Temperature of Heated Space <19 degrees Celsius 20–22 degrees Celsius 23–24 degrees Celsius
Payment Difficulties Frequent Occasional Never

Compiled by the authors.

The energy poor group exhibited all the characteristics that have already been listed
in the international literature: low level of education, low income due to unfavourable
and/or unstable labour market position, overrepresentation of vulnerable household
members, and housing deprivation. Among them, people with primary education are
overrepresented. The proportion of people who are unemployed, receive childcare support,
and are inactive and dependent is significant in this category. In these households, we
found children and people with long-term health problems at above the average rate. A
remarkably larger than average proportion of households that can be considered energy
poor on the basis of our cluster structure were found to live in villages in economically
deprived Northern Hungary.

Exploring the circumstances of the families living in energy poor households, we
found that they mostly live in detached houses and in apartments smaller than 50 square
metres. These dwellings are small, and of low comfort: they typically have one or two
rooms and often lack a bath and lavatory or are only equipped with the latter. A large
proportion of them use a liquefied petroleum gas (LPG) bottle, electricity, or wood for
heating. In the survey, many such households claimed that they can heat up no more than
40 square meters and that the temperature reached by heating in their dwellings tends to
stay below 19 degrees Celsius.

The dwellings of those living in energy poverty exhibit serious housing deprivation
problems: water damage on the walls and the floor, moulding, improperly closing doors
and windows, and poor or lacking thermal insulation are very common problems.

Households living in energy poverty mostly comprise at least four people, with
three or more dependent household members. The income level of these households is
typically below HUF 140,000 (approximately EUR 390) per month. Energy costs pose a
major burden to them. In the past year, most of these households were unable to pay their
electricity or gas bill on time or could not buy enough fuel. A large proportion of them
used energy-saving strategies, such as not using as much heat as desired, not heating every
room, reducing electricity consumption, or using less hot water. A considerable proportion
claimed to collect wood and use waste for heating (Table A2).

Households belonging to the energy poor category expressed that they are extremely
afraid of energy becoming too expensive for Hungarian households and, unsurprisingly,
given their price sensitivity, were unwilling to pay more for using renewable energy.
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Members of the non energy poor group typically live in the most developed regions
of the country, generally in apartments in housing estates, single-family homes in big cities
or in multi-apartment buildings (both housing estates and other types of buildings) in
the capital city, Budapest, in surrounding central Hungary, and in Southern and Western
Transdanubia. Their higher education level and mostly stable labour market position
ensures a higher income compared with the other groups and allows them to live in large
apartments with full amenities and to heat their homes according to their perceived needs
(i.e., even warmer than recommended).

A significant proportion of non energy poor households live in housing with a floor
area of at least 100 square metres, with three rooms or more and all modern conveniences.
These are mostly detached houses, but multi-family building apartments (both housing
estates and other types of buildings) are also highly represented.

The heated floor area of the apartments usually exceeds 80 square metres, and the
typical temperature is 23 to 24 degrees Celsius, (i.e., even warmer, than recommended by
experts). The typical heating modes are district heating and gas. Their residents are only
moderately concerned about a rise in energy prices.

These households are mostly composed of two people living with one dependent.
Their income level exceeds HUF 275,000 (approximately EUR 770). Energy costs are not
challenging for them. They are also willing to spend more on renewable energy.

The transitional group lies between the two groups in terms of education, financial
situation, place of residence and energy-related consciousness. Members of this group tend
to belong to the lower middle class, not among the most disadvantaged in terms of housing,
education, and income. These households are overrepresented in small cities in the middle-
income areas of the country, such as in the Northern Great Plain and the Southern Great
Plain regions. A significant proportion of their residents hold a high school diploma.

Regarding living conditions, the main characteristic found for these households is that
they live in a floor area of between 60 and 100 square metres, heated up to a somewhat
higher degree than energy poor households, 20 to 22 degrees Celsius. Their most typical
heating method is piped natural gas. A large proportion of these households struggle with
energy efficiency problems due to their housing’s technological faults (such as improperly
closing windows and doors). Their monthly income level is typically between HUF 161,000
and HUF 200,000 (approximately EUR 450–560). Energy costs pose a burden for them,
especially in winter, or intermittently. A large proportion of them claimed to be unable to
pay their gas bill on time within the past year. Relatedly, a significant proportion limited
their energy consumption by not using as much heat as desired during the day or reducing
their heating when nobody was at home (Table A2).

3.2. Mindsets on Different Aspects of Heating Energy Generation

We found that the highest rated aspects of heating energy generation methods per-
tained to microlevel, technical aspects of heating energy generation methods’ operation,
but a macrolevel item, environment-friendliness, also appeared as a relatively important
item (Figures 4 and A2).

The presence of climate-friendliness among the relatively more important aspects of
heating energy generation is somewhat surprising, as in Hungary, climate awareness is low
compared with in other countries. [52]. Municipalities in larger cities have recently initiated
climate awareness programmes with EU co-financing, but with no significant results to
date. However, the importance of such an aspect may be also linked to the fact that a
significant proportion of this group lives on housing estates, where district heating, which
is regarded as a relatively environmentally friendly heating method, is a basic characteristic
of the dwelling type rather than being a flexible choice of the household.

Respondents belonging to the energy poor, non energy poor and transitional group
provided significantly different ratings in less than half of the nine items examined
(Figure 5.) Concerning the other items, no significant differences were found between
the three groups (Figure A2).
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The importance of comfort was rated relatively low by respondents; however, re-
spondents in energy poor households rated it significantly even lower. Other practical
aspects, such as low investment costs, long life, and available subsidies for the specific
energy carrier, were also rated low in the total population, while for respondents in energy
poor households, they were of higher importance. Environmental aspects, such as heating
energy generation modes’ contribution to climate change and lack of air pollution, seemed
to be of medium, or high importance when the total population was considered; however,
respondents in energy poor households evaluated this aspect as of much lower importance.
Non energy poor households found heating energy generation mode’s security and (low)
contribution to climate change significantly even more important than others. Comforta-
bility and lack of air pollution, otherwise relatively lower-evaluated aspects in the total
population, were also seen as more important in this group. Meanwhile, respondents
in this group found low investment costs of lower importance than others. The ratings
of households categorized as being in the transitional group were in between the other
two groups in most factors showing significant differences between the two groups, with
one spectacular difference: low consumption, which was considered very important for
two thirds of the sample, proved to be especially crucial to this group. Members of this
group demonstrated a mixture of environmentally conscious and economical behaviour, as
low consumption, and zero waste were both among items evaluated higher than by other
groups. (Figure 6).
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4. Conclusions

The classification we have used effectively distinguishes and describes three groups
in Hungarian society based on energy vulnerability factors: energy poor, non energy
poor households, and a ‘transitional’ group of households. The latter does not necessarily
qualify as energy poor on the basis of expenditure-based indicators but is in an intermediate
position between energy poor and non energy poor households, while it may be at risk
of energy poverty. This supports the notion that it is important to move beyond the
energy poor/non energy poor categorisation of households and seek a more detailed
differentiation in terms of households’ energy vulnerability.
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In addition to differences in their socio-economic characteristics, our analysis found
significant differences between the three groups in terms of the perceived importance
of some aspects of heating energy generation. Respondents in energy poor households
rated micro-level economic aspects, such as low investment costs and the availability
of subsidies, higher than others, while environmental aspects somewhat lower. On the
contrary, respondents in non energy poor households put a higher emphasis on macrolevel
environmental aspects, while they gave a lower rating to a microlevel financial aspect,
low investment costs. Members of the transitional group evaluated both low pollution
and low consumption higher than others, thereby showing a mixed mindset, with both
macro- and microlevel, environmental and economic aspects rated higher than others.
Notwithstanding the differences between the three groups and the presence of items related
to environmental sustainability rated relatively high by many respondents, microlevel
economic and technical aspects were generally highly regarded.

Such a more differentiated view on the categories of households regarding their energy
vulnerability and analysis of psychological and sociopsychological factors may provide
input for policies and measures tailored to different target groups’ problems and needs
to tackle the environmental and social problems linked to domestic energy use, which is
key to the achievement of climate and social goals set in EU and corresponding national
strategic documents. In addition to energy poor households as a key target group of such
policies and measures, the ‘transitional’ group of households—with their, albeit, limited,
resources, relatively higher sensitivity to environmental and economic aspects, and the
potential for significant GHG emission reduction in the energy efficiency renovations of
their housing—is an important target group of policies and measures to move towards
environmental and social sustainability.

This article aimed to contribute to methodological as well as conceptual debates
concerning energy poverty. The methods and results offer a potential for further research,
both qualitative and quantitative, to validate and develop our results.
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Definition A1. European Domestic Energy Poverty Index (EDEPI)—the EDEPI score is computed
as a geometric mean of the metrics assessing causes and symptoms of domestic energy poverty,
including the share of energy expenditures out of total expenditures, the share of the population
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unable to keep their homes warm in winter and/or cool in summer, as well as the share of the
population living in dwellings with leaking roofs, damp walls, and rot in window frames [25].
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Table A1. Chi-squares test statistics for the aspects of the use of different heating methods by energy vulnerability groups.
Compiled by the authors.

Attribute N Person Chi-Squre Value Asymptotic Significance (2-Sided)

Available in the Long Run 907 9438 0.051
Climate Friendly 907 19,766 0.001
Comfortable 909 10,319 0.035
Consumption Low 907 15,494 0.004
Does not Fit into the Landscape 905 5837 0.212
Domestic 908 7859 0.097
Economical 908 7091 0.131
Environmentally Friendly 907 2715 0.607
Harmless to Humans 907 4499 0.343
Harmonic 902 463 0.327
Independent Plant 901 5611 0.230
Investment Low 907 16,339 0.003
Longevity 905 9876 0.043
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Table A1. Cont.

Attribute N Person Chi-Squre Value Asymptotic Significance (2-Sided)

Low Maintenance 908 8474 0.076
Not Fire and Explosive 908 0.47 0.976
Safe 907 14,827 0.005
Supported 907 15,953 0.003
Well Controllable 908 3203 0.524
Zero Air Pollution 908 17,019 0.002
Zero Physical Work 909 3792 0.435
Zero Waste 904 16,416 0.003

Table A2. Aspects of the use by clusters. Compiled by the authors.

Energy Poor Transitional Non Energy poor Total

Did not Heat Apartment as Warm as they Wanted, during Daytime 46.8% 32.6% 10.0% 24.9%
Did not Heat Apartment as Warm as they Wanted, at Night 43.6% 23.2% 7.0% 19.8%
Turned Down Heating when Nobody was at Home 51.6% 68.1% 46.2% 54.4%
Did not Heat in All Rooms Fitted with Heating Equipment 36.7% 22.6% 10.7% 19.9%
Used Less Lighting or Limited the Use of Other Electric Equipment 20.2% 12.8% 5.6% 10.9%
Used Less Warm Water 11.2% 7.0% 0.9% 5.0%
Cooked Less 2.1% 2.3% 0.2% 1.3%
Used Collected Wood, Waste Material for
Energy Generation 21.3% 6.7% 2.1% 7.5%
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27. Bajomi, Z.; Feldmár, N.; Kőszeghy, L. Trapped in politics. Energy poverty in Hungary. In Perspectives on Energy Poverty in

Post-Communist Europe; Routledge: London, UK, 2020; ISBN 978-0-367-43052-8.
28. Total Population Living in a Dwelling with a Leaking Roof, Damp Walls, Floors or Foundation, or Rot in Window Frames or Floor—

EU-SILC Survey. 2020. Available online: https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=ilc_mdho01&lang=en
(accessed on 18 April 2021).

29. Arrears on Utility Bills—EU-SILC Survey. 2020. Available online: https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=
ilc_mdes07&lang=en (accessed on 18 April 2021).

30. Inability to Keep Home Adequately Warm—EU-SILC Survey. 2020. Available online: https://appsso.eurostat.ec.europa.eu/nui/
submitViewTableAction.do (accessed on 18 April 2021).

31. Annual Per Capita Expenditure According to COICOP Main Groups and Income Deciles (HUF). Available online: http://www.
ksh.hu/thm/2/indi2_6_2.html?lang=hu (accessed on 18 April 2021).
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