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ABSTRACT

Energy poverty refers to the state in which a household does not have adequate access to
essential energy services within their residence, such as heating, cooling, lighting, and the
usage of appliances. Energy poverty is a widespread issue affecting not only Hungary, but
also Europe and the rest of the world. This problem arises from a combination of insufficient
energy efficiency and ongoing climate change. This report provides an overview of the
vulnerability of residential structures in Hungary to energy poverty, including the underlying
causes, strategies for mitigation, and future possibilities. The income level has a substantial
influence on the extent of energy poverty experienced by households, which in turn greatly
affects their health conditions. The thesis investigates the relationship between housing
expenses, quality of life, and the composition of building stock in order to gain insights into
the issue of energy poverty in residential structures in Hungary. Additionally, it analyzes
policy and legal matters, emphasizing the difficulties associated with energy preservation.
The study examines the expenses and benefits associated with various energy conservation
techniques and their impact on household spending, in order to evaluate Hungary's economic
outlook and challenges. The thesis also assesses the construction materials and technologies
used to enhance the energy efficiency of Hungarian dwellings. Additionally, it provides
case studies illustrating the role of engineering in enhancing the energy efficiency of
dwellings in Hungary. The paper additionally assesses the physical and societal
ramifications of energy poverty and proposes remedies to enhance the well-being of all
individuals. The report provides Hungary with evidence-based policy suggestions aimed at
reducing energy poverty and promoting the adoption of sustainable building practices.
Ultimately, the thesis highlights the specific focus of the study on tackling energy poverty
in residential buildings in Hungary.  Additionally, it suggests research and policy

alternatives.

Key words: Energy Poverty, Energy Efficiency, Climate Protection, Building Stock, Energy

Cost, Energy Conservation Practices.
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1 INTRODUCTION
1.1 Research significance

Hungarian residential building’s energy poverty harms public health, social welfare, and
environmental sustainability and must be addressed promptly. Energy poverty worsens social
inequality and resource allocation in disadvantaged areas. High energy prices drive low-income
households to cut other essentials, lowering living standards and social isolation. Energy poverty
harms public health beyond socioeconomics. Poor heating and cooling infrastructure can endanger
the old and young, especially due to energy affordability issues. This could worsen respiratory and
other health issues. Energy poverty increases carbon emissions and environmental harm,
threatening urban ecosystems and climate change. Thus, Hungarian home energy poverty must be
addressed for community welfare, sustainable growth, and a healthier, more ecologically resilient
future. Energy poverty affects those without enough social safety nets to afford dwellings. The hard
environment has worsened energy poverty and requires targeted and varied actions (Anna Zso6fia
Bajomi et al., 2020). Policy changes, affordability, and low-quality housing affect energy poverty
risk. Talks on poverty and social exclusion highlight differences in possibilities and living
conditions among society segments (Bouzarovski et al., 2015b). Residential energy use is highest
and mitigation is cheap. This is essential for the EU's energy framework and low-carbon economy.
Recent studies demonstrate significant impediments to maximizing technically and economically

feasible energy reduction potential (Trotta, Spangenberg and Lorek, 2018b).

Since 2000, €5 billion from Cohesion Policy has funded energy efficiency projects in EU member
states (Toth and Péter Tamas Szemes, 2013). Low energy efficiency can slow economic recovery,
but sustainable building upgrades are smart and affordable. Energy-efficient renovations are
necessary because decreasing prices do not always reduce energy use in the existing economic
paradigm. The Hungarian Energy Efficiency Institute claims that 40% of refurbishment planners
prioritize cost over energy efficiency (Nagy 2013). The Hungarian house study shows how crucial
it is to immediately assess all aspects of energy poverty and how it impacts diverse groups. To aid
housing policymakers, stakeholders, and communities, the study addresses significant research

themes. Energy poverty will be measured in homes and apartments first.

This study analyzes whether family finances affect energy poverty. The study will examine how

household income affects energy and essential service payments. This study highlights the primary



societal elements that cause energy poverty and its effects on energy-poor areas. Discover how
income inequality influences energy prices. The paper assesses government energy poverty

programs. It will assess policy and implementation difficulties.

The research will also examine how energy-efficient practices and technologies might reduce
energy poverty. Local energy savings and clean energy readiness will be evaluated. The study
examines how people think and act about energy efficiency to promote energy conservation and
sustainable living. Study examines energy efficiency attitudes and practices. In conclusion, this
study aims to minimize energy poverty and increase Hungarian household energy efficiency. Local,
non-governmental, and government collaboration will be emphasized. This project strives to
investigate energy poverty and provide evidence-based solutions to improve vulnerable

populations' lives and access to energy services.

Hungary uses 35-40% primary energy for electricity, hot water, and heating. EU energy reductions
are expected to reach 4 Mtoe by 2020, but implementation is 20% behind. Public buildings are
rebuilt using non-refundable EU funds (20142020, Environment and Energy Operational
Program), saving less energy than home repairs. This gap demonstrates Hungary's home building
sector needs energy poverty and efficiency improvements (Kardacsony and Garibli,
2023)Demographic, psychological, sociopsychological, and environmental factors affect home
energy use. Energy use is becoming social and environmental as climate change threatens low-

energy homes while social groups adapt differently by resource (IEA, n.d.).

The socio-demographic, psychological, and structural aspects that affect energy use in Hungarian
residential structures are examined in this study. To emphasize energy access discrepancies'
environmental impacts, this study examines local energy usage effects on climate change and the
consequences of diverse energy solutions on social and environmental well-being. This study
analyzes how smart energy solutions might reduce energy poverty in residential buildings to
address the ongoing challenge of economic competitiveness, social equality, and environmental
sustainability. The study also examines how home dimensions, energy usage, and household
income interact, focusing on socioeconomic energy affordability. Energy usage differences and
household budget constraints underscore the need for targeted actions to satisfy marginalized

communities' needs and promote inclusive development, according to the report.



Community engagement and empowerment are important to lasting change, and the research will
promote energy-efficient behavior and technology. To promote domestic sustainability and
resilience, the study examines energy-saving barriers and homeowners' willingness to invest in

energy-efficient renovations.

Its overall energy poverty approach to Hungarian housing sector issues, choices, and solutions is
its main contribution. A comprehensive research of energy poverty and its consequences on
community welfare, public health, and environmental sustainability will guide evidence-based

legislation and targeted strategies to alleviate energy poverty in Hungarian residential structures.
1.2 Hypothesis

Energy poverty will go down a lot if Hungarian homes are built in a way that is better for the
earth and uses less energy. This will make people healthier, help the community, and protect the
environment in the long run. To achieve the goal of the study, the following hypothesis have been
made
1. Improved Energy Efficiency: Improving energy efficiency in Hungarian homes will
significantly lower household energy costs.
2. Energy Poverty Reduction Measure: Lower energy prices will significantly reduce energy
poverty, especially among low-income households.
3. Soundness of Health: Energy efficiency improves public health by providing households
with enough heating and cooling, lowering severe temperature dangers.
4. Social Benefits: Energy poverty reduction increases household financial resources for
other vital requirements, improving social welfare.
5. Sustainable Environment: Lowering home energy consumption reduces carbon emissions
and other energy-related environmental impacts.
6. Building sustainability: Adopting sustainable building methods can help Hungary's
houses survive and reduce energy poverty.
This hypothesis suggests that energy efficiency and sustainable building interventions can
address Hungary's residential sector's energy poverty, public health, and environmental

sustainability issues.

The goal of the thesis is to present a thorough grasp of the intricate dynamics pertaining to energy

poverty in residential buildings in Hungary. It is set up to investigate engineering, economic, and

3



legal facets pertinent to properly resolving this problem. The report begins with an introduction
outlining the history of energy poverty in Hungary, highlighting the ways in which it affects
vulnerable people and the pressing need for long-term solutions. The research aims are specified
as well, highlighting the importance of the study in providing guidance for policy formulation and
community actions. The assessment also looks at the economic effects of energy poverty,
emphasizing how it affects both household budgets and the larger national economy. In order to
lessen energy poverty in Hungarian residential buildings, it also examines different engineering
approaches and sustainable building techniques. In addition, the thesis looks into technical ways to
make houses in Hungary more energy efficient, judging how useful different building materials
and technologies are. In addition, it has case studies that show how effective engineering methods
were used to make Hungary's homes less energy poor. The study also does a health and social
impact evaluation, which explains how energy poverty affects health and offers ways to improve
health and well-being for everyone.

The study's results give Hungary ideas for the future and policy tips that are based on facts and can
help reduce energy poverty and promote green building practices. In the end of the thesis, it is
emphasized how important the study was in addressing energy poverty in Hungarian residential

buildings. It also suggests areas for further research and policy development.



2 LITERATURE REVIEW
2.1 Energy poverty and housing challenges in Hungary

Energy poverty happens when a household does not have adequate access to basic energy services
such as heating, cooling, lighting, and appliance usage (Bouzarovski and Petrova, 2015). The
prevalent understanding in Europe attributes energy poverty to a combination of factors such as
high energy costs, limited household incomes, inefficient buildings and appliances, as well as
distinct household energy requirements and behaviors, which may be linked to chronic illnesses or

specific family dynamics (Boardman, 2013).

Due to its private nature, variability over time and space, multifaceted nature, and sensitivity to
cultural differences, measuring energy poverty comes with difficulties (Simcock, Walker and Day,
2016). The measurement strategy chosen will depend on whether the incidence of energy poverty
is to be measured at a more granular scale to identify energy-poor families for focused policy
interventions, or at a pan-European, national, or regional level for monitoring and benchmarking.
Data accessibility, research capacity, and the current policy's emphasis on social groups who are
deemed most in need of assistance all have an impact on this choice.

The idea of energy vulnerability is an innovative approach that can be utilized to appreciate the
numerous factors that contribute to the formation of fuel and energy poverty. Energy vulnerability
thinking stresses the contextual elements and interrelated pathways that lead to households' limited
access to basic energy services (bloomsbury.com, 2013). This is in contrast to standard
frameworks, which give viewpoints on these issues that are static and oversimplified. Because it
takes into account multiple dimensions, this conceptual framework makes it possible to conduct an
exhaustive investigation into the myriad of systemic impacts, which might range from large
international organizations to individual families. This strategy offers a more comprehensive and
nuanced grasp of the challenges associated with energy poverty (Gnansounou, 2008), despite the
fact that most discussions regarding energy vulnerability revolve on the national or regional level.
The rising cost of electricity and the increased financial strain it places on households combine to
provide substantial issues for Hungary in the context of energy poverty. It is vital to address the
affordability of energy and access for vulnerable groups in Hungary (Bouzarovski and Tirado
Herrero, 2016). These issues are worsened by somewhat lower income growth compared to other

study nations. This makes it essential to address energy affordability and access.



According to the figure below, in 2016, the average proportion of costs attributable to energy use
in Hungary was higher than 10%. In order to gain a deeper comprehension of this topic, the Central
Statistical Office of Hungary has compiled statistics regarding various income brackets. Each
decile of households represents one tenth of the total number of homes in the nation, and the
households have been categorized according to their income levels into ten distinct categories.

The share is calculated by dividing the whole amount of energy that was used by each person in a
particular group, also known as deciles, by the total amount of money that was earned by each
member in that group. It is clear that even in the eighth income decile, people spend more than
10% of their income on energy. However, it is also true that as income increases, the percentage
of family spending on energy decreases. The European Commission conducted a report on energy
prices and costs in 2016. According to the report, in 2014, Hungary had the second highest
proportion of energy expenses compared to income in the European Union, with Slovakia being

the only country ahead (European Commission; 2016).
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Figure 1 The share of energy expenditure in income by deciles in 2010 and 2016. (Source: KSH)
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The current position has shown improvement as of today. Nevertheless, the Hungarian Energy
and Public Utility Regulatory Authority (HEA) reported that we were unable to reproduce the
Commission's computation technique. In 2019, Hungary's proximity to the European average was
evident, with the country's household gas and electricity costs being among the lowest in Europe

(ERRA, n.d.). We possess the statistical data from 2010 and upon comparison with the figures from



2016, it is evident that the proportion of energy expenses in families has declined across all ten
percentiles. The decline in the national average share can be attributed mostly to the rise in income
per capita, while the average energy expenditure has stayed constant since 2010. The decrease in
utility costs in Hungary in 2013 may come as a surprising piece of data. Thus, it may be inferred
that a decrease in energy costs would lead to a decrease in household expenses, given that the
energy consumption of homes has remained constant (Eurostat; 2023). The data from the
Hungarian Central Statistical Office indicates that the reduction in utility costs has had an impact
on electricity and natural gas prices, resulting in a decline. However, the cost of solid fuel has
shown a rise. Consequently, there has been a decrease in household expenditures on electricity
and natural gas, but there has been a rise in spending on solid fuel. The two impacts canceled out
the average energy expenditures. Although the proportion of energy expenses in income has
declined, the national average remains around 10%.

When comparing energy expenses to all family expenditures instead of income per capita, the
proportion of energy expenditures is considerably greater. According to the statistics from the
Hungarian Central Statistical Office, although there has been a decrease in spending on energy by
Hungarian families since 2010, the expenditure level remains high. This means that households are
allocating more of their budget towards other products.

According to the Insight indicator list, the combination of low income and a large percentage of
energy costs gives rise to affordability concerns. The indicators consist of income, energy prices,
and energy consumption level.  As previously stated, the income level in Hungary has risen
(Hungarian Central Statistical Office). Energy costs, including those for natural gas, electricity,
and district heating, have been subject to regulation since 2013. For home users, this implies that
the utility fees have been limited, preventing any growth in the price per unit of energy sources.
Despite Hungary now having one of the most affordable energy sources for households, the
proportion of energy expenditure in relation to both income and total household spending remains
high.  Indeed, the primary energy consumption in Hungary has risen, while the household
consumption remains at a similar level to that of 2010, or has even slightly reduced (ec.europa.eu,
n.d.). Consequently, all the necessary conditions are in place for energy affordability to increase in

Hungary.



Energy expenditure in proportion to all household
expenditure

1200000 o - - o - . - 0 100%
90%
1000000 30%
800000 70%
60%
600000 50%
40%
400000 30%
200000 20%
10%
., N I U i [ O [] iR
2010 2011 2012 2013 2014 2015 2016 2017
mmmm Energy Expenditure mmmm Other Household Expenditure

==@==Share of Energy in all household Expenditure

Figure 2Energy expenditure in proportion to all household expenditure (www.ksh.hu, n.d.).

In recent years, there has been a discernible change in the costs associated with maintaining a level
of living in Hungary. The consistently climbing prices of utilities such as heating and electricity
have placed a strain on the financial resources available to individual households. As a direct result
of this change, a larger amount of people's monthly earnings is being set aside for the maintenance
and repair of their homes.

2.1.1 Residential Building Stock

The Central Statistical Office (KSH) carried out the population census in 2022, which was
postponed due to the Covid-19 epidemic, with preliminary results expected in the first quarter of
2023, therefore this study uses the available preliminary results. The housing stock in Hungary is
continuously growing. In 2022, there were 4.6 million dwellings in the country, representing a
4.6% increase over an 11-year period. During the years 2011 to 2022, approximately 171 thousand
new dwellings were built, resulting in a current total of 4.581 million dwellings in Hungary

(www.emi.hu, 2023).

2.1.2 The Building Stock

In 2022, the Central Statistical Office (KSH) carried out the population census that had been
postponed because to the Covid-19 epidemic. Preliminary results are expected to be released in the



first quarter of 2023; nevertheless, this study uses the preliminary statistics that are now available.
The number of homes available for purchase or rent in Hungary is steadily increasing (Figure 1).
Over a period of 11 years, there was a gain of 4.6% in the number of residences in the country,
which resulted in a total of 4.6 million homes in 2022. There were around 171 thousand new
residences created in Hungary between the years 2011 and 2022, bringing the total number of
dwellings in Hungary up to 4.581 million at the present time (Népszamlalas 2022, n.d.).
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Figure 3 Revolution of number of apartments ( Source: Népszamldlds 2022, n.d).

However, this expansion displays substantial regional inequalities. With the exception of the
county of Békés, all counties had an increase in the number of homes; however, the counties of
Gyr-Moson-Sopron (+11.1%), Pest (+10.4%), and Somogy (+10.2%) saw the largest percentage

increases.
Table 1Spatial distribution of dwellings in 2011 and 2022 (%) (Source: KSH)
Spatial Distribution of Dwellings(%) 2011 2022
Budapest 20.6 20.7
Cities with county rights 20.7 21.6
Other cities 30.2 30.5
Municipalities 28.5 27.2
100 100




Comparatively, the eastern portion of the country saw a far lower increase rate in the number of
houses (0-3.6%) than did the counties in the Transdanubia area, which saw growth rates ranging

from 2-11.1 percent (www.ksh.hu, n.d.).

2.1.3 The Occupied Dwelling

A detailed account of the development of Hungary's architectural style may be pieced together
from the information on the country's building stock, which is organized according to the era in
which each building was constructed. Brick, stone, and aspects of manual masonry were the
primary components utilized in the construction of the 1,451,658 homes that were built between
1961 and 1980. The details is shown below-

Table 2 Masonry of dwellings by date of construction (Source: KSH, Census database 2022 (Népszamldlas 2022, n.d.)

Dwellings by period | Total Brick, stone, | Panel Concrete, Loam, Other

of construction manual masonry | medium or | mud masonry
masonry large block | masonry
element masonry

Census year:2022

before 1919 272,364 | 191,596 71,073 | 9,695

between 1919 and | 361,594 | 215,718 133,479 | 12,397

1945

between 1946 and | 466,423 | 292,469 5,072 152,569 | 16,313

1960

between 1961 and | 1,451,658 | 821,632 326,966 | 122,541 141,919 | 38,600

1980

between 1981 and | 909,978 | 584,216 187,689 | 75,637 17,450 | 44,986

2000

between 2001 and | 351,836 | 312,454 13,346 4,327 21,709

2010

Built after 2010 194,688 | 171,045 10,000 1,243 12,400

Other construction materials such as panel masonry and concrete, medium to large block masonry
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were also utilized. This time period is representative of an important phase of development, which
indicates that Hungary's primary focus has been on increasing the capacity of its housing
infrastructure.

In addition, the data shed light on the historical relevance of the housing landscape. A sizeable
percentage of residences in Hungary date back to before 1945, which is evidence of the rich
architectural heritage that is embedded throughout the country's building stock. The ensuing time
periods, particularly between 1981 and 2000, showed a steady expansion in house construction,
with notable features that prominently featured brick, stone, and hand masonry elements. This
further underscored the country's sustained commitment to housing development. Despite the fact
that the rate of building has slowed down in more recent times, with a lesser number of homes
completed after 2010, the numbers signify Hungary's continuing efforts to maintain a balanced
approach to housing construction, taking into consideration both historical preservation and the
housing necessities of the present day.
The National Building Energy Performance Strategy required a background study, which was
produced, in which the typology of residential buildings in Hungary was defined based on
statistical data. This study was prepared for the National Building Energy Performance Strategy.
The goal was to determine the amount of potential energy savings that may be achieved through
the creation of refurbishment packages (Csoknyai et al., 2016). The following characteristics are
used to define the various types of buildings:
* The number of dwellings (1-3, 4-9, and over 10 units);
* The construction time;

*The construction technology (typical wall structure: adobe, masonry, prefabricated, and other
industrial);
* The size of the house (below 80m?2 floor area for single-story homes or over for two-story homes
for detached homes).
There was a total of 15 types found, including 7 detached houses, 2 condominiums with between
4 and 9 units, and 6 condominiums with 10 or more units. Since approximately one fourth of
detached houses were built before 1945 and nearly half of them were built between 1946 and 1980,
this indicates that nearly three quarters of family homes were constructed before 1980. According
to the findings of the study that was carried out in 2013, less than 8% of the total stock was produced
after the year 2001. The percentage of the total housing stock that is comprised of prefabricated
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and other manufactured homes is 42%. There are 14% of condominiums in structures that were
constructed before 1945. Buildings constructed after the year 2001 account for approximately 16%
of the total housing stock (www.emi.hu, 2023).

When calculating the primary energy consumption of various types of buildings, it is possible to
observe that single-family homes that were built prior to 1980 have the highest values (about 400-
550 kWh/m2a). This is because single-family homes have a larger floor area than other types of
buildings. The apartment buildings with

10 or more units that were erected before 1945, excluding panel structures, have roughly 350
kwWh/m2a of energy use, making them the least energy-efficient of all apartment buildings. Panel
apartment buildings have a primary energy usage that ranges between approximately 200 and 220
kWh/m2 of floor space (www.emi.hu, 2023).

The renovation to the cost-optimal level, which was launched in 2015, and the renovation to the
almost zero energy level were both ideas that were studied further as possible renovations.

The primary energy consumption for single-family homes dropped to between 110 and 140
kWh/m2a in the case of the cost-optimal restoration scenario, whereas it rose to between 80 and

100 kwWh/m2a in the case of apartment complexes.

2.2 Legal framework and EU directives on energy efficiency in Hungarian buildings
The European Union has implemented legislative responsibilities to address housing difficulties of

this sort as they are seen as an essential component of an individual's overall well-being. This is
because the quality of a person's living situation is viewed as a vital component of a person's overall
well-being. These standards place a focus on the necessary for member states to secure access to
adequate and affordable housing for all people, which includes the implementation of measures to
boost the overall energy efficiency of buildings. This is done by placing an emphasis on the
necessity for member states to provide access to adequate and affordable housing for all people
(Dubois and Nivakoski, 2023)

In 2007, the European Union Council laid the groundwork for a comprehensive climate and
environmental policy in Europe with the Energy Policy for Europe (eur-lex.europa.eu, n.d.).
Together with reducing greenhouse gas emissions and increasing the proportion of renewable
energy sources in the European energy mix, this declaration also set forth an energy efficiency
objective, mandating that the EU reduce its energy usage by 20% by 2020.

The directive requires adjustments to match the December 2019 European Green Deal's enhanced
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climate ambition. On July 14, 2021, the Commission presented Europe's 2030 climate targets and
a Renewable Energy Directive amendment proposal. It attempted to raise the 32% objective to 40%
renewable energy in the EU's energy mix by 2030.
The Commission released the REPowerEU plan on 18 May 2022 to accelerate the clean energy
transition and reduce the EU's dependence on Russian fossil resources by 2030. The REPowerEU
strategy saves energy, generates renewable energy, and diversifies EU energy supplies. The
Commission recommended increasing the directive's aim to 45% by 2030 to scale up renewable
energy in power generation, industry, buildings, and transport. Following a Commission proposal
of 9 November 2022, the Council enacted a temporary emergency regulation on 22 December 2022
to speed up renewable project permit-granting and power purchase agreements
(energy.ec.europa.eu, n.d.).
To achieve its goal of having a low-carbon economy by 2050, the European Commission looked
into several possible routes to a carbon-free energy system. The targets are to reduce greenhouse
gas emissions by 80% and energy-related CO2 emissions by 85% by 2050, with a focus on the
transportation sector. The EU's Energy 2020 Strategy must be fully implemented in order to
achieve the targets set forth in the 2050 roadmap, which is why it is crucial.
In order provide support to these efforts, a number of European Directives have been adopted;
these Directives are to be transferred by the Member States into the legislation of their respective
countries. The following describes each of these Directives:
. Directive 2006/32/EC of 5 April 2006 on energy end-use efficiency and energy
services
. Directive 2009/125/EC of 21 October 2009 establishing a framework for the
setting of eco-design requirements for energy-related products
. Directive 2010/30/EU of 19 May 2010 on the indication by labelling and standard
product information of the consumption of energy and other resources by energy-related
products
. Directive 2010/31/EU of 19 May 2010 on the energy performance of buildings
(the ‘Energy Performance of Buildings Directive’)
. Directive (EU) 2018/2002 of the European Parliament and of the Council of 11
December 2018 amending Directive 2012/27/EU on energy efficiency Directive
2012/27/EU of 25 October 2012 on energy efficiency (the ‘Energy Efficiency Directive’)
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. Directive (EU) 2023/1791 of the European Parliament and of the Council of 13

September 2023 on energy efficiency and amending Regulation (EU) 2023/955

(European Commission, 2018)
The residential sector in Hungary, which accounted for 34.9% of total energy consumption in 2015,
demonstrated a 20% decrease in space heating consumption between 1990 and 2015, reflecting the
country's alignment with EU energy performance standards. This reduction is in line with the
energy efficiency directives that have been issued by the European Union. Notably, nearly 70
percent of Hungary's existing residential dwelling stock was built before the year 2000, which
indicates a pressing need for comprehensive renovations to boost energy efficiency. A coordinated
effort to upgrade these older structures with modern insulation and appliances that are more energy-
efficient could drastically cut the present final energy consumption per stock of permanently
inhabited residences, which is in alignment with the EU's Energy Performance of Buildings
Directive. Not only would such actions contribute to Hungary's national energy efficiency aims,
but they would also strengthen the country's commitment to the larger EU sustainability objectives
(Trotta, Spangenberg and Lorek, 2018a).
When compared to the core nations of the EU, the prevalence of energy poverty is significantly
higher in Hungary, which is located in the central-eastern part of Europe (Bouzarovski et al.,
2015b). Over one-fifth of Hungarian homes rely on the utilization of solid fuels, primarily
firewood, as their primary source of heating, while an additional 20% of households utilize a
combination of natural gas and solid fuels as their primary heating source (KSH 2011). It is notable
that households in the most economically disadvantaged positions have a significantly higher
prevalence of the use of solid fuels (Garba and Bellingham, 2021). While research on energy
poverty in developing countries in the Global South focuses largely on the difficulties connected
with the use of solid fuels, in particular the pollution of indoor air, the equivalent issues in
developing countries in the Global North, such as Hungary, remain relatively underexplored (Mirza
and Szirmai, 2010). Existing policy solutions frequently fail to adequately recognize the
complications that are associated with the use of solid fuels for heating.

Some Overview of energy performances of building stock:

In the process of establishing the building types that will be utilized for the analysis of the domestic
residential building stock, appropriate consideration was given to the qualities that play the most

important role in
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determining how well a building performs in terms of its energy efficiency. The database of the
2011 census that was maintained by the HCSO was used to filter the buildings. The following

characteristics serve as the basis for classifying various types of buildings:

* The size of the building (number of apartments): the census questionnaire included discrete
categories for capturing data on size. The available options were buildings with 1 to 3, 4 to 9, or

more than 10 units. These options were also included in the NABEPS.

* Year of construction: data were asked according to year, and the periods were decided in the
course of writing up the NABEPS, based on significant changes in construction technology. This

was done in order to account for the shifts in the industry.

* Construction technique: according to the census data, buildings were classified as adobe, masonry,
prefabricated panels, or other industrialized structures based on the usual construction technology

utilized to build the walls of their structures.

*The total square footage of the building (for single-family homes and multi-family homes with
two or three apartments). In general, homes with a floor space of less than 80 square meters are
considered to be single-story buildings, whereas homes with a floor space of more than 80 square
meters are considered to be multi-story buildings. When analyzing energy efficiency, the number
of storeys in a building is an important factor to consider (Ref and Ares, 2015).

Hungary has implemented several policies and programs to address a wide variety of concerns and
make substantial progress in enhancing the energy efficiency of its buildings. This country's
government has implemented comprehensive policies and protocols to ensure strict compliance
with the Energy Performance of Buildings Directive (EPBD). Additionally, the government has
taken several measures to guarantee that all buildings fulfill the standards for energy efficiency.
These two accomplishments demonstrate the country’s commitment to enhancing energy efficiency
in its various institutions and activities. Hungary has implemented rigorous energy standards for
newly constructed buildings and ambitious renovation initiatives for existing buildings in order to
achieve its goal of having nearly zero energy buildings (NZEBs) by 2050. This goal can be

achieved by renovating or refurbishing existing structures (Ref and Ares, 2015).
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2.3 Economic implications of energy poverty and climate protection measures in Hungary
Hungary’s National Energy and Climate plan

Both the National Energy and Climate Plan (NECP) of Hungary and the National Energy Strategy
(NES) 2030 of that country underline the nation's commitment to strengthening energy
independence and security while concurrently transitioning to cleaner, more environmentally
friendly energy sources (National Energy and Climate Plan, n.d.). These goals are emphasized in
the National Energy and Climate Plan (NECP) of Hungary. Notably, the study stresses the necessity
for Hungary to update its NECP in accordance with the EU's net zero targets by 2050 and the
Climate Law, both of which require constant monitoring and revision of both national and EU-

wide efforts.

Table 3Hungary’s 2020 and 2030 energy sector targets and 2020 status (IEA 2022)

2020 2020 2030
Targets Targets
Non-ETS  greenhouse gas | CO2-eq emissions versus | -2% Not 7%
emissions 2005 exceedin
g a 10%
increase
Energy Efficiency Primary energy | 23.9 23.6 30.7
consumption Mtoe Mtoe Mtoe
1000PJ | 1110PJ 12850PJ
Final Energy | 18.0 18.2 18.8
Consumption Mtoe Mtoe Mtoe
754PJ 761PJ 785PJ
Renewable Energy Share Gross  Final  Energy | 13.90% | 13% 21%
Concumption
Electricity 11.90% | 10.90% | 20.00%
Heating and Cooling 17.70% | 18.90% 30.00%
Transport 11.60% | 10% 14%
Cross-border Electricity 50%((20 | 55% 60%
Interconnection 18)
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In addition, the research reveals that Hungary must do this by the year 2050. In addition to this, the
study emphasizes the significance of achieving a net zero emission of greenhouse gases by the year
2050. As a result of the study that was carried out by the European Commission, it has become
clear how critical it is for Hungary to more closely align its aims with the standards that have been
established by the EU, notably in the areas of energy efficiency and renewable energy. In addition,
the research highlights the necessity of implementing the expanded climate ambitions of the EU,
particularly the Fit for 55 packages, into Hungary's amended NECP. As a result, the research
highlights the necessity for a comprehensive alignment with the EU's goal of reducing greenhouse

gas emissions by 55% by the year 2030 (National Energy and Climate Plan, n.d.).

2.4 Assessment of building materials and technologies for energy efficiency in the
Hungarian
When considering Hungary, a country with a temperate continental climate, it is vital to take into

account building materials and technologies that can improve energy efficiency, minimize heat
loss, and decrease overall energy usage. Hungary has frigid winters and scorching summers,
necessitating the use of excellent insulation and efficient heating and cooling systems in buildings.
The following architectural materials and technologies can enhance energy efficiency in the
Hungarian context:

Insulation Materials: The use of superior insulation materials is crucial in order to reduce heat
loss in winter and heat gain in summer. By incorporating materials like mineral wool,
polyurethane foam, and expanded polystyrene (EPS), the energy efficiency of buildings can be
significantly improved (Dong et al., 2023)

Choose energy-efficient windows with low U-values: To prevent heat loss in winter and reduce
heat gain in summer. Implementing double or triple glazing, incorporating low-emissivity
coatings, and utilizing gas fills between panes can greatly enhance the energy efficiency of
buildings (www.atozglazing.com, n.d.).

Thermal mass materials: Concrete, brick, or stone, can be used to manage indoor temperatures.
These materials have the ability to absorb and store heat during the day, and then release it at night.
This can enhance thermal stability inside indoor environments and diminish the need on heating
and cooling equipment (Shafigh, Asadi and Mahyuddin, 2018)

Passive Solar Design: By using passive solar design techniques, such as optimal building

orientation, strategic window placement, and the utilization of shading devices, it is possible to
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optimize the utilization of natural light and heat, hence minimizing the need for artificial lighting
and heating systems (Kumar et al., 2021)

Consider the installation of high-efficiency heating systems: Heat pumps or condensing boilers,
as they have the ability to greatly decrease energy use. In addition, the integration of energy-
efficient cooling solutions, such as geothermal cooling or highly efficient air conditioning units,
can assist in sustaining pleasant indoor temperatures throughout the summer. (Article 14(1) of
Directive 2012/27/EU: A comprehensive assessment of the potential for the application of high-
efficiency cogeneration and efficient district heating and cooling in Demark, 2015)

Renewable Energy Integration Incorporate renewable energy sources, such as solar panels or
small-scale wind turbines, into buildings to diminish dependence on conventional energy sources
and minimize the overall carbon footprint (Farghali et al., 2023)

Ventilation Systems: Implementing energy-efficient ventilation systems, such as heat recovery
ventilation (HRV) or energy recovery ventilation (ERV), can effectively maintain a healthy
interior atmosphere while minimizing energy wastage (Guillén-Lambea, Rodriguez-Soria and

Marin, 2017)

Green Retrofitting: Implement green roofing technologies that offer insulation, mitigate the urban
heat island effect, and enhance stormwater management, thereby promoting energy efficiency and
environmental sustainability(Cascone, 2019)

Implement building automation and intelligent systems: To enhance energy optimization,
monitor energy usage, and regulate indoor ambient conditions, resulting in improved energy
management efficiency (Aguilar et al., 2021)

Sustainable Construction Practices: Priorities sustainable construction practices, such as
utilizing locally procured materials, implementing efficient construction methods, and employing
waste reduction initiatives, in order to mitigate the ecological footprint of the construction process
(Amaral et al., 2020)

Recent research indicates that buildings account for around 40% of Hungary's overall energy usage,
highlighting the pressing necessity to improve energy efficiency in the country's ageing residential
structures (MEHI, n.d.). Approximately 75% of the 4 million residences require renovation. By
implementing several improvements such as replacing doors and windows, adding external thermal
insulation, and updating heating systems, it is possible to realize energy savings of more than 40%
(152 PJ). The National Building Energy Performance Strategy aims to achieve a substantial
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reduction of 40 PJ in energy consumption. This decrease was part of a larger effort to achieve a
total of 49 PJ in energy savings by 2020, with a particular focus on improving residential buildings.
This technique provides both a sustainable alternative for reducing energy use and a lucrative
investment opportunity that outperforms traditional bank deposits. In addition, Hungary's recent
law, which has strengthened energy efficiency standards for both public and private buildings,
highlights the country's dedication to fostering sustainable practices. This legislation includes the
adoption of almost zero energy requirements starting from 2021.  Surveys indicate that a
significant section of the population plans to repair their homes, primarily motivated by the goal of
reducing excessive utility expenses. Therefore, it is clear that governmental funding programs are
necessary to support these important refurbishment projects. This investment not only boosts the
economy but also supports the national objective of reducing energy reliance and meeting crucial
climate protection goals (energiaklub.hu, 2023)

Hungary encountered difficulties in establishing a distinct pattern of enhancement in energy
efficiency for residential space heating, mostly as a result of data-related problems. Significantly,
the transition from gas and district heating to wood and garbage as fuel sources, which were less
efficient, has resulted in a rise in space heating use since 2009. Between 2000 and 2015, the
proportion of gas used for space heating declined from 64% to 49%, while the proportion of solid
biomass climbed from 8% to 40%. The government's 2011 decision to impose a freeze on home
network-based energy prices had an impact on the selection of heating fuels, giving preference to
those that were comparatively more affordable. Since 2015, there has been a decrease in the
proportion of wood used for heating, while gas has been gaining renewed appeal. From 2000 to
2018, the energy consumption of households experienced a 4.7% growth, mostly due to the
increased number of household equipment and the larger average size of homes.  The
implementation of the 2002/91/EC directive (EPBD) in Hungary resulted in the adoption of more
stringent technical heat requirements. Subsequent revisions further enhanced energy efficiency
standards. In 2013, the implementation of the National Building Registry System (NEeR) was
intended to simplify the process of renovating buildings to be more energy-efficient and promote
the adoption of renewable energy sources. The MFB Hungarian Development Bank Plc. managed
an interest-free loan plan in 2017, which aimed to encourage energy-efficient building upgrades.
The financing for this scheme came from EU funding. In addition, Hungary has recently
implemented a government initiative that offers a subsidy program for home repairs. This program
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is specifically targeted towards households with at least one kid and aims to highlight Hungary's

dedication to boosting energy efficiency in the residential sector (www.odyssee-mure.eu, n.d.).
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Figure 4 Energy consumption of per space heating m”2 (normal Climate) (Source: www.odyssee-mure.eu, n.d.)

20



3 METHODOLOGY
3.1 Research design

This research makes use of a comprehensive mixed-methods strategy, which consists of an intense
literature review in addition to a quantitative survey as its primary data collection tools. The
quantitative survey is designed to capture essential data points related to the socio-demographic
composition, housing characteristics, income levels, energy consumption behaviors, and
experiences with energy poverty among 200 participants from a variety of age groups and
residential locations in Hungary. The survey participants will be from Hungary. The questions on
the survey have been formulated in such a way as to provide insights regarding the incidence of
energy poverty in Hungarian residential structures as well as its impact on those buildings. These
insights will be provided in the form of a report. In addition, the examination of the pertinent
literature incorporates a complete and rigorous review of pertinent research papers, journal articles,
national data, reports from NGOs, and important policy documents. Using this method, it is
possible to carry out an in-depth analysis of the myriad of facets that comprise energy poverty as

well as the effectiveness of the many policy efforts that are now in place in Hungary.

3.2 Sources and methods of data collection
Data from the Survey: The data from the survey are collected using a structured questionnaire that

consists of 23 questions. These questions have been carefully crafted to delve into important
aspects such as the composition of households, the types of housing, the distribution of income,
patterns of energy expenditure, challenges in meeting energy costs, and perceptions of
governmental support initiatives. The survey was conducted in Hungary by Hungarian households
also by foreigners living in Hungary.

The survey is administered to a large number of participants from a diverse range of ages and
residential settings in order to assure accurate representation of both of these demographic
categories. This is done so that a complete picture of energy poverty within the context of Hungary
can be obtained.

An Analysis of the Previous Research and Its Relevance Data: In order to successfully complete a
literature review, one must first do an intensive search and then perform an analysis on a wide
range of academic sources. Research papers, scholarly publications, official reports, and statistical
data from reputable national and international organizations are all examples of possible academic

sources. The purpose of this study technique is to provide an informed viewpoint on the underlying
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issues contributing to energy poverty in Hungarian residential buildings by conducting an in-depth
analysis of the body of literature that is currently available. In the meantime, an investigation into
the various possible approaches and policy frameworks for dealing with this critical problem in
contemporary society will also be carried out.

This method of analysis seeks to provide a comprehensive and sophisticated comprehension of the
complexities that lie behind energy poverty in the context of Hungarian residential buildings. The
overall goal of this work is to educate successful policy actions and establish habits that are

sustainable with regard to energy use.
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4 ENERGY POVERTY AND HOUSING CONDITIONS IN HUNGARY

4.1 Analysis of changes in the cost of living and housing expenses
In Hungary, the average proportion of energy expenses exceeded 10% in 2016. To better

understand this, the Hungarian Central Statistical Office has collected data on different income
groups. The households have been divided into 10 equal income groups, with each decile
representing 1/10 of the total number of households in the country. The share represents the energy
expenditure of each individual in a specific group, known as deciles, divided by the income per
person in the same group. It is evident that even in the 8th income deciles, energy expenditures
exceed 10%. However, it is also true that as income increases, the percentage of family spending
on energy decreases. The European Commission conducted a report on energy prices and costs in
2016. According to the report, in 2014, Hungary had the second highest proportion of energy
expenses compared to income in the European Union, with Slovakia being the only country ahead
(European Commission; 2016).  The current position has shown improvement as of today.
Nevertheless, the Hungarian Energy and Public Utility Regulatory Authority (HEA) reported that
we were unable to reproduce the Commission's computation technique. In 2019, Hungary's
proximity to the European average was evident, with the country's household gas and electricity
costs being among the lowest in Europe (HEA; 2019). We possess the statistical data from 2010
and upon comparison with the figures from 2016, it is evident that the proportion of energy
expenses in families has declined across all ten percentiles. The decline in the national average
share can be attributed mostly to the rise in income per capita, while the average energy expenditure
has stayed constant since 2010. The decrease in utility costs in Hungary in 2013 may come as a
surprising piece of data.

Thus, it may be inferred that a decrease in energy costs would lead to a decrease in household
expenses, given that the energy consumption of homes has remained constant (Eurostat 2019). The
data from the Hungarian Central Statistical Office indicates that the reduction in utility costs has
had an impact on electricity and natural gas prices, resulting in a decline. However, the cost of solid
fuel has shown a rise. Consequently, there has been a decrease in household expenditures on
electricity and natural gas, but there has been a rise in spending on solid fuel. The two impacts
canceled out the average energy expenditures. Although the proportion of energy expenses in

income has declined, the national average remains around 10%.

According to the Insight_E indicator list, the combination of low income and a large percentage of
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energy costs gives rise to affordability concerns. The indicators consist of income, energy prices,
and energy consumption level (Maxim et al., 2016). As previously stated, the income level in
Hungary has risen (Hungarian Central Statistical Office). Energy costs, including those for natural
gas, electricity, and district heating, have been subject to regulation since 2013. For home users,
this implies that the utility fees have been limited, preventing any growth in the price per unit of
energy sources. Despite Hungary now having one of the most affordable energy sources for
households (HEA 2019), the proportion of energy expenditure in relation to both income and total
household spending remains high. Indeed, the primary energy consumption in Hungary has risen,
while the household consumption remains at a similar level to that of 2010, or has even slightly
reduced (Eurostat; 2019). Consequently, all the necessary conditions are in place for energy
affordability to increase in Hungary. In recent years, there has been a discernible change in the
costs associated with maintaining a level of living in Hungary. The consistently climbing prices of
utilities such as heating and electricity have placed a strain on the financial resources available to
individual households.

Analyzing Hungary's Household Financial Trends from 2015 to 2021

Trends in the ratio of basic expenditures

The analysis of the fundamental expenditure ratio, which represents the percentage of revenue
allocated to necessary goods and services, revealed a gradual decrease from 57.1% in 2015 to
55.2% in 2021.

The decrease in spending indicates a possible change towards less necessary purchases and
emphasizes an enhancement in the quality of life, enabling more freedom in spending on non-
essential items.

Fluctuations in actual earnings and spending

The evaluation of fluctuations in real income per person and yearly per person consumption
expenditures revealed a favorable pattern. Over time, there has been a stable and steady growth
in purchasing power, as evidenced by a 3.4% increase in real income per capita. Likewise, there
was a 3.1% increase in per capita yearly consumption expenditures, highlighting an overall
improvement in the ability of households to spend.

Analysis of the percentage total of annual income and expenditure

The combined proportion of yearly net income and consumer spending offers a thorough
assessment of the financial condition of households in Hungary. The progressive growth in the
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proportion of yearly net income, escalating from 11.27% in 2015 to 18.01% in 2021, indicated a
substantial surge in income levels. In the same way, the proportion of yearly spending by
Hungarian households increased from 11.76% in 2015 to 16.59% in 2021, suggesting a greater
ability to spend.

Detection and analysis of trends and patterns

The thorough analysis of the data revealed steady higher trends in both income and spending,
highlighting an overall enhancement in the economic welfare of Hungarian households. This was
further supported by the slight decrease in the fundamental expenditure ratio, indicating a changing
trend in spending towards non-essential goods and services.

Interpretation in the Economic Context

The results were analyzed in relation to the wider economic situation in Hungary, taking into
account different external factors such as shifts in national economic policy, inflation rates, and
employment levels. These factors were noted to have impacted household income and expenditure
patterns, hence contributing to the favorable trend of financial indicators in the country.

4.2  Age and composition of building stock
There are around 4.4 million residences in total stock in Hungary's housing market, the vast

majority of which are single-family detached homes, which make up approximately 62% of the
country's total housing landscape. Notably, around 29% of these houses can trace their roots back
to the time before World War IT (MERO et al., 2022). This fact reflects the historical relevance and
age of a considerable percentage of Hungary's housing infrastructure and demonstrates the age of
a significant portion of Hungary's housing stockOn the other hand, only about 15% of the current
housing stock was built after the fall of the Soviet Union. This shows that the housing market hasn't
grown very much in the last few decades. The numbers also show an alarming number: about
10.9% of homes in Hungary are empty, which could mean problems with how they are used and
maintained. Aside from that, almost 96% of houses in Hungary are privately owned, showing that
private ownership rules the housing market in the country. This shows how important private
property ownership is in Hungary. All of these numbers paint a complicated picture of Hungary's
housing situation.

They show that we need comprehensive solutions to deal with issues like empty homes, old
infrastructure, and the changing nature of private ownership in the housing sector (Csoknyai et al.,
2016b).
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Hungary's Prospects for Energy Efficiency: A Comprehensive Analysis

Strategies for Ensuring Legal Compliance in New Construction Systems

The process of granting notifications and building permits has been streamlined as part of a
stringent new system of enforcement that has been implemented. This is a component of the novel
system. The implementation of electronic documentation systems has eased administrative tasks,
facilitating the verification of newly constructed buildings' compliance with energy performance
regulations.

Energy Efficiency of Existing Buildings

Hungary has broadened the range of its legislation pertaining to energy performance to include
existing structures, with a particular focus on significant renovations and expansions.  This
modification was implemented to guarantee that existing structures remain in compliance with
energy efficiency regulations. Furthermore, alongside the dedicated focus on the technical aspects
of constructing systems, the country has also launched endeavors to enhance the overall energy
efficiency of the existing building stock. This is being done in collaboration with the focused
consideration that has been given to the technical aspects of constructing systems. Financial
instruments and incentive programs have been created to encourage the adoption of energy-
efficient improvements in both residential and commercial buildings.

Requirements for Acquiring an Energy Performance Certificate

Hungary has made it compulsory for all types of buildings, both residential and non-residential, to
acquire Energy Performance Certificates (EPCs). This requirement is aimed at enhancing energy
usage transparency and promoting education on energy efficiency in the country.  These
certificates assess the energy efficiency of a structure. The adoption of an electronic registration
system and a strict control mechanism has led to a fundamental reform of the EPC quality assurance
process, resulting in significantly elevated standards.

The consequences of initiatives aimed at addressing energy poverty, as well as the advantages of
enhancing energy efficiency. Hungary's emphasis on enhancing energy efficiency has yielded
significant benefits for both the environment and the economy. The enhancements in building
performance have led to a reduction in both energy consumption and CO2 emissions. This has not
only supported the nation's sustainable development objectives, but has also positively affected
energy costs, thereby mitigating energy poverty to some extent. Enhancements in building
performance have been achieved due to advancements in energy efficiency (Authors et al., n.d.)
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4.3 Share of income on housing maintenances
Because of the severe winters that the country experiences, Hungary has a high rate of energy

consumption for heating, which places enormous financial obligations on the country's populace.
Energy expenditures constitute a noticeably bigger share of income for Hungarians when compared
to the EU median, and this is compounded by the fact that the median income in Hungary is lower

than the average income in the EU (Odyssee-mure.eu, 2021).

The lowest income quintile of the Hungarian population spent 13% of their income on energy in
2015, which is over twice as much as the EU average of 7% for that particular category. This
pattern is true across all income brackets, with even the wealthiest quintile in Hungary devoting a
greater proportion of their income to energy expenditures than the average for the EU. According
to these data, the population of Hungary is more likely to be impoverished in terms of energy
resources when compared to the average of the EU (Directorate-General for Energy (European
Commission), 2020)
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Figure 5 Share of energy expenditure by income quantile (2015) (Souce: KSH)

The pattern of household energy costs in Hungary shows that electricity prices stayed reasonably
consistent between the years 2008 and 2012, then witnessed a slow fall from 2012 to 2014, and
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have subsequently maintained a steady trajectory (powerpoor.eu, n.d.). This pattern was observed
between 2008 and 2012.
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Figure 6 Household Energy Cost Over Time, (Source: Member State Report on Energy Poverty 2019)

From the data above, between 2008 and 2011, there was a little increase in the price of a gallon of
gas. By 2014, however, the price had dropped and has since stabilized. The cost was 3.53 euros
cents per kilowatt-hour in 2018, which helped explain why residential energy costs in Hungary
were comparatively lower in 2018 than the EU average. Even while these actions have eased some
of the financial burden, there is still reason for concern because of the disparity in energy costs
between income levels.

In light of these facts, it is absolutely necessary for the policymakers in Hungary to carry on with
the implementation of sustainable energy policies that strike a balance between affordability and
considerations of the environment. Initiatives that encourage energy efficiency, renewable energy
sources, and targeted help for low-income households can play a significant role in decreasing the
danger of energy poverty and guaranteeing a more equal energy landscape for all of Hungary's
residents. This is especially true in Hungary, where energy poverty is very prevalent (Directorate-
General for Energy (European Commission), 2020). The information that is presented in the tables

provides an in-depth look at the shifting financial landscape and the fluctuating cost dynamics that
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are present in Hungarian households. It is essential to have a thorough comprehension of the
broader environment within which these tendencies exist in order to acquire priceless insights about

patterns of consumption and the relative significance of various types of expenditures.

Table 4 Average per capita consumption (HUF); Actual rental, Products, services for reg.maintenance & repair, total,
Electricity, gas and other fuels, total, Water supply and services related to dwelling, total (Source: KSH)

Period of time Total Deciles Total Deciles Total Deciles Total Deciles
2010 10764 ft 9999 ft 129197ft 44531t
2011 9807 ft 11187 ft 137991ft 46532t
2012 12309 ft 10212 ft 140198ft 51901ft
2013 22509 ft 9739 ft 130894ft 48827ft
2014 24171 ft 9719 ft 125052ft 49723t
2015 22829 ft 10047 ft 125660ft 51527t
2016 22668 ft 11996 ft 129317ft 51734ft
2017 23013 ft 13066 ft 134324t 51208ft
2018 24708 ft 17225 ft 139881ft 53619ft
2019 26589 ft 22265 ft 141838ft 55634t
2020 25269 ft 28706 ft 142913ft 57321ft

According to the table, in the first place, the fact that actual rental costs were expected to keep
rising between the years 2010 and 2020 is illustrative of the difficulties Hungarian people
experience in locating property that is within their price range.

The considerable increase that was seen between the years 2018 and 2019 hints to the possibility
of an impact caused by economic reasons or the dynamics of the housing market during that time
period. This shows that there is a necessity for a more in-depth investigation of the housing market
and rental rules in Hungary.

Second, the variable trend in the expenditure on items and services for routine maintenance and
repair may signal varying consumer preferences and economic conditions, although maintaining

within a reasonably steady range. This is despite the fact that the range itself has remained very
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consistent. Understanding the variables that are causing these oscillations, such as shifts in
discretionary income, changes in consumer confidence, or developments in the market, can provide
crucial insights into the resiliency and adaptability of Hungarian households when it comes to
managing their routine expenses.

In addition, the slow but steady rise in the average per capita consumption of electricity, gas, and
other fuels sheds light on the evolving energy requirements and consumption habits of Hungarian
households. A big reason that is contributing to this trend is the increased demand for heating,
which is caused by the chilly winter environment that the country experiences. The investigation
ought to look deeply into the implications of energy efficiency measures, government regulations,
and infrastructure development with the goals of promoting sustainable energy usage and
alleviating the financial burden placed on households.

For a thorough knowledge of the larger financial backdrop that shapes household spending patterns
in Hungary, it is vital to conduct further research and analysis on income trends, socio-economic
indicators, and the impact of programs addressing energy poverty. Policymakers and other
stakeholders can design targeted measures to ease financial burdens, enhance energy efficiency,
and promote sustainable living standards for all sectors of the population if they take into

consideration the interplay of many economic and social elements.
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5 LEGAL FRAMEWORK AND POLICY IMPLICATIONS IN
HUNGARY

5.1 Overview of Hungarian legislative measures for energy efficiency and climate
protection
The residential sector in Hungary, which accounted for 34.9% of total energy consumption in 2015,

demonstrated a 20% decrease in space heating consumption between 1990 and 2015, reflecting the
country's alignment with EU energy performance standards (Gyori, Huszar and Balogh, 2021).
This reduction is in line with the energy efficiency directives that have been issued by the European
Union. Notably, nearly 70 percent of Hungary's existing residential dwelling stock was built before
the year 2000, which indicates a pressing need for comprehensive renovations to boost energy
efficiency. A coordinated effort to upgrade these older structures with modern insulation and
appliances that are more energy-efficient could drastically cut the present final energy consumption
per stock of permanently inhabited residences, which is in alignment with the EU's Energy
Performance of Buildings Directive. Not only would such actions contribute to Hungary's national
energy efficiency aims, but they would also strengthen the country's commitment to the larger EU
sustainability objectives (Trotta, Spangenberg and Lorek, 2018)

The Hungarian energy industry is currently undergoing a comprehensive reform to assure its
continued viability over the long term, improve its level of security, and boost its level of
competitiveness.

The Energy Strategy includes key ideas that priorities energy savings, a shift towards renewable
energy sources, the modernization of power plants, and improvements in energy efficiency across
a variety of sectors. In this paper, an in-depth analysis of the comprehensive Energy Strategy is
provided, highlighting its most important components, aims, and recommended efforts for the
purpose of establishing a competitive, sustainable, and secure energy supply in Hungary.

Energy savings and Energy Efficiency

One of the most important aspects of the Energy Strategy is making an effort to cut energy usage
by increasing energy efficiency and finding ways to save energy. By the year 2030, it is planned to
implement a strategic strategy to bring domestic primary energy consumption down to the level it
was in 2010. In order to accomplish these objectives, the strategy recommends giving top priority
to energy-efficient methods and strictly implementing the Energy Performance of Buildings
Directive in the commercial building industry.

Integration of Renewable Energy Sources
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The Energy Strategy places a strong emphasis on expanding the use of renewable energy sources,
with the end goal of increasing the proportion of primary energy consumption that comes from
renewable sources from the present 7% to around 20% by the year 2030. The development of
biogas and biomass power plants that generate both heat and electricity, as well as the utilization
of geothermal energy for heating purposes, is given the highest priority. In addition, the policy
promotes the use of renewable energies like solar and wind power, with a particular emphasis on
making the most of Hungary's solar energy potential for the generation of direct electricity after
the year 2020. The integration strategy for renewable energy also gives significant weight to the
development of bioenergy derived from energy-producing units that are decentralized as well as
the potential energy content of waste from municipal and industrial sources.

Modernization of Power Plants and District Heating

The upgrading of older power plants to ones that are more environmentally friendly and efficient
in terms of energy use is an essential component of the overall strategy. Specifically, the focus is
being placed on prolonging the lifecycle of the currently operating nuclear power plant while also
introducing new units. The findings of the analysis suggest that the CO2 intensity associated with
the generation of electricity should be reduced from 370g CO2/kWh to about 200g CO2/kWh. In
addition, the strategy emphasizes the need to improve community district heating systems by
integrating low-temperature district heating and renewable energy sources. By the year 2030, the
goal is to have 25% of the total heat energy consumption come from renewable heat sources.
Enhancing Energy Efficiency in Transport and Industry

The research has a strong emphasis on boosting the energy efficiency of the transportation sector
by encouraging electric and hydrogen-based transportation systems. By 2030, the report aims to
achieve a 9% share for electric and hydrogen-based transportation and a 14% share for biofuels.
The policy also emphasizes the need to encourage environmentally friendly practices in industries
and agriculture, with a primary emphasis on the research, development, and implementation of
low-carbon technology throughout the entirety of the production lifecycle.

In addition, in order to bring about an overall reduction in emissions of greenhouse gases, the report
promotes the effective utilization of waste-to-energy solutions as well as agricultural byproducts.
Strengthening Governmental Involvement

The Energy Strategy suggests the implementation of strong regulatory frameworks and regulations
in recognition of the role that the government plays in ensuring an efficient and well-regulated
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energy sector. In addition, the measures that will be highlighted include those that will increase
electric grid regulatory powers, stimulate competition, and diversify natural gas import sources. In
addition, the strategy places an emphasis on the critical requirement for a trained labor force, which
makes it necessary to reinvigorate high-quality vocational education programs within the energy
industry (National Energy and Climate Plan, n.d.)

In 2017, the International Energy Agency (IEA) performed a research which revealed that Hungary
has made significant advancements in meeting its climate goals and enhancing its energy policy
framework.  The report for 2017 highlighted these accomplishments. The government has
officially announced its commitment to achieving carbon neutrality by 2050. To guide its energy
policy decisions, it has developed a comprehensive National Clean Development Strategy. Both
of these actions warrant acknowledgment. These two accomplishments are significant
independently and are self-standing.  Hungary has had remarkable development in solar
photovoltaic (PV) capacity and has prolonged the operational lifespan of its nuclear reactors into
the mid-2030s, with a particular emphasis on reducing carbon emissions.  Both of these
achievements were facilitated by the nation's dedication to mitigating carbon emissions. Both of
these triumphs can be attributed to the nation's resolute commitment to reducing carbon emissions.
Both of these successes can be ascribed to the nation's unwavering dedication to decreasing the
quantity of carbon emissions generated.

To attain Hungary's ambitious goal of obtaining 90 percent of its electricity from renewable sources
by 2030, the country must persistently prioritize and enhance its low-carbon power generation.
This entails prioritizing a wide range of renewable energy sources and enhancing the adaptability
of the power system to incorporate higher percentage of photovoltaic, or PV, solar panels. Both
of these components are necessary for attaining the intended outcome. Furthermore, the study
emphasizes the crucial significance of Hungary diminishing its reliance on Russia for the supply
of gas, oil, and nuclear energy. This argument is reiterated consistently throughout the paper.
This criterion is extensively examined in many settings throughout the entire study. To achieve a
fair and comprehensive transition, it is imperative to implement policies that not only decrease the
use of fossil fuels but also promote investments in renewable energy technologies and human
capital. Only until we have reached that point can we have confidence that the shift will be
accomplished with success.

Hungary is prioritizing the use of hydrogen not just in the transportation sector, but also in the
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industrial sector.  This aligns with the ongoing endeavors to reduce carbon emissions from
companies that have a significant carbon footprint. This action has been taken to effectively tackle
the issue of minimizing carbon emissions.
The International Energy Agency (IEA) has formulated a set of recommendations for Hungary
about its energy strategy, aiming to assist the country in effectively overseeing the transition of its
energy sector while staying consistent with its overarching objectives. The IEA's
recommendations are located in the subsequent paragraphs. The list compiled by the IEA can be
accessed here. The objective of these proposals is to foster the growth of a resilient and enduring
energy industry that facilitates the United States' shift towards a greener, varied, and secure energy
landscape (IEA, n.d.)
Through its National Energy and Climate Plan (NECP) and the National Energy Strategy (NES)
2030, Hungary aims to develop its energy independence and security while transitioning to cleaner
energy that is also more affordable. These lofty goals were established with the intention of
achieving these goals. Among the most important goals that have been set for 2030 are:
e A reduction in emissions of forty percent in comparison to the levels in 1990.
e Setting a limit on the total final consumption of 785 PJ (levels from 2005).
e obtaining carbon-neutral sources to generate at least 90 percent of the nation's
electricity and devising a strategy to wean the nation off of coal.
e By the year 2030, we want to have installed 6.5 GW of solar PV capacity, and
our next aim is to attain 12 GW by the year 2040.
e Installation of at least 200,000 solar panels on the roofs of residential buildings,
with each panel having an output of approximately 4 kW on average.
e Ensuring that the contribution from renewable sources to the gross final energy
consumption reaches at least 21%.
e By the year 2030, obtaining all of the final energy consumption, above levels

achieved in 2005, from carbon-free sources (IEA, n.d.).

5.2 Compliance and implementation challenges in the context of energy poverty
Energy poverty is a big problem in Hungary, which is shown in the high amount of household

income that is assigned to energy bills, particularly in rural areas. This problem is especially severe
in rural areas (Tirado Herrero and Urge-Vorsatz, 2010). The research conducted by Energiaklub

reveals that approximately 21% of households, or approximately 800,000 dwellings across the
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nation, are at risk of experiencing energy poverty. This risk is especially prevalent among people
who live in inefficient detached houses, rely on antiquated heating appliances, and frequently turn
to alternative fuel sources that emit pollutants like waste and lignite. However, ineffective
mitigation efforts have been hampered by legal limits, a lack of established supportive measures,
and the limited competence and resources of local municipalities. This situation has been made
worse by the fact that legal constraints exist.

To address this serious problem, immediate action is required, with a focus on empowering
municipal stakeholders through programs such as the EnPover Project to implement cost-effective
energy conservation measures and relieve the burden of energy poverty on communities that are
particularly vulnerable (Eurostat)

In Hungary, aid for energy-poor individuals is largely supplied through two channels: vulnerable
consumer status, which offers social benefits and cost reductions for utilities; and the utility price
reduction program, which lacks targeted support but does offer cost reductions for utilities. If a
person has a limited income or is physically or mentally disabled, they may qualify for the
vulnerable customer classification, which grants them access to flexible payment options including
prepayment meters. However, as a result of the state's decision to stop funding the housing
allowance, support has been significantly reduced, and in some regions, local subsidies continue to
fall short of requirements. Previous subsidy programs for home improvements lacked any sort of
socioeconomic targeting, which made it difficult for energy-poor people to qualify. In the current
2021 rehabilitation program, families with children are eligible for a subsidy of up to HUF 3
million, but the program’s efficacy among low-income groups is still unknown. This is further
complicated by the restrictions placed on the program's usage for the renovation of shared
buildings. With the exception of a modest reduction in borrowing rates, there is not yet a
comprehensive subsidy program that is dedicated to the rehabilitation of multi-family buildings in
order to make them more energy efficient (Overview report on the energy poverty concept Energy
poverty in the privately-owned, multi-family environment, n.d.)

Based on a survey of household budgets conducted in 2011, a first analysis of energy poverty in
Hungary found that around 10-20% of households, particularly those dwelling in detached houses,
were impacted. These vulnerable households, which had high energy loads and restricted incomes,
were predominantly found in suburban areas, towns, and regions that were typified by housing that
was not up to standard (www.emi.hu, 2023) . The high prevalence of energy poverty is largely
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attributable to a number of factors, including Hungary's relatively low-income levels within the
EU, the inadequate energy efficiency of its housing stock, as well as remnants from the communist
era, such as inefficient district heating systems (Europa.eu, 2020). These factors all contribute
considerably to the problem. Bouzarovski et al. investigated the coping mechanisms that Hungarian
households used as a reaction to the rising cost of energy. They focused on the influence of
structural variables and socio-technical legacies that continue to contribute to energy vulnerability.
The research described how rising energy prices encourage consumers to switch from using natural
gas to solid fuels. This change is most common among households with the lowest incomes since
people in these income brackets have a more difficult time increasing the energy efficiency of their
homes due to budgetary restrictions (Bajomi, Feldméar and Tirado-Herrero, 2021)

A major fraction of the population in Hungary is living in precarious conditions, which is one of
the highest rates in the European Union. This is a direct result of the rise in economic inequality
that has occurred in Hungary over the course of the last decade.

The fraying of the social safety net has contributed to the deterioration of the situation, which has
been made worse by the fact that welfare policies predominantly cater to those with middle- and
higher-incomes, ignoring the requirements of vulnerable and low-income segments (Anna Zséfia
Bajomi, Nora Feldmar and Készeghy, 2020). In spite of the fact that the country's building stock is
inefficient in terms of energy use, domestic energy efficiency programs have been severely
restricted, making them inaccessible to those with lower incomes. The addition of particular policy
measures to combat energy poverty into the NECPs constitutes a step in the right direction, thus
this is an encouraging development. However, recent studies have raised concerns about the main
focus on solid biomass as a source of renewable energy, drawing attention to the sustainability and
air pollution issues related with the use of home solid fuels (Bankwatch, n.d.). An in-depth analysis
of the goals set to combat energy poverty in numerous member states located in central and eastern
Europe, including Hungary, shows that there are no clear targets set, and no attempt has been made
to address the multidimensional character of energy poverty. While individual member states are
beginning to address the issue of energy poverty, the implementation plans developed by the
European Commission are primarily comprised of soft tools. This highlights the necessity of more
comprehensive policy actions being taken at the national level (Oberthir, 2019).The mitigation of
energy poverty in Hungary depends on addressing various issues, as highlighted by the
vulnerability factor table that is relevant to the Hungarian environment. The presence of a
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dependable combination of residential energy sources, such as gas or a district heating network,
has a substantial impact on vulnerability. Affordability, ascertained through the income quintile
and the ratio of median energy expenditure to total household spending, offers valuable insights
into the economic burden that energy expenses place on households. Moreover, the repeated
failure to make payment for utility bills throughout the year reveals ongoing financial difficulties.
The ability to access the gas network and district heating network enhances the resilience of
families in meeting their energy requirements. The annual specific energy consumption of
different building typologies provides insight into the total energy performance of distinct
structures, hence indicating their energy efficiency. Gaining insight into the requirements of
households, namely their capacity to sufficiently warm their residences, is essential for fully
grasping the seriousness of the problem. Examining household energy sources and heating
systems, such as centralized and single-space heating, yields significant insights for conducting
focused solutions. The various issues mentioned highlight the intricate nature of energy poverty
in Hungary and emphasize the necessity for comprehensive policies and initiatives to tackle the
diverse challenges experienced by disadvantaged households (Bajomi, Feldmar and Tirado-
Herrero, 2021).

Table 5 List of Vulnerable Factors to measure vulnerability factors for energy poverty alleviation (Bouzarovski and Petrova,

2015)
Vulnerability Factor Variables
Access Mix of energy sources used in the home; access

to a district heating system or a gas network

Affordability unable to pay electricity bills more than once

in the previous 12 months; income quintile;

Flexibility possesses access to both the district heating and

gas networks.

Energy Efficiency The annual specific energy consumption of

every type of structure

Needs Cannot heat their home adequately

Practices Household energy source, heating method

(centralized, single-space heating
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6 THEPOTENTIAL FOR INVESTMENT IN ENERGY EFFICIENCY
THROUGH FINANCIAL INSTRUMENTS

6.1 Energy Efficiency targets, measures in place and proposed
Hungary, being a transitional nation, faces the repercussions of its previous dependence on

inadequately insulated prefabricated construction blocks, which still make up 20% of its residential
building inventory. Despite diligent endeavors, a mere 36% of these edifices have received
renovation. The residential sector of the country continues to exhibit a somewhat elevated level
of energy consumption, with households responsible for 78% of the total energy consumed by
structures. This consumption is predominantly reliant on gas (46%) and wood (28%). Hungary
has established specific goals for the rehabilitation of buildings, with the objective of renovating
an area of 15,000 square meters or 3 to 5 public buildings per year. This would account for around
3% of the total stock of public buildings. Nevertheless, the COVID-19 epidemic has impeded the
progress of building construction and rehabilitation endeavors, posing difficulties in attaining the
established objectives. The service industry, which includes public administration, currently
utilizes around 10,000 to 12,000 buildings. In 2017, the estimated energy consumption of these
buildings was 2.1 million tonnes of oil equivalent (Mtoe). This represents an 8% decline in energy
consumption over the past five years, in contrast to a 2% growth observed across the European
Union's 28 member states.

The National Energy Strategy and the National Energy Efficiency Action Plans are two pieces of
evidence that demonstrate how Hungary has thoughtfully and purposefully positioned energy
efficiency (EE) as a priority within its policy framework. The emphasis is placed on achieving
goals such as lowering energy imports, enhancing energy security, and ensuring that energy is
affordable, particularly for household use. Despite the fact that the country has been reaping the
benefits of a positive economic climate since 2014, the persisting ramifications of the current crisis
necessitate a comprehensive appraisal of future prospects. The nation has been diligently pursuing
a comprehensive rehabilitation plan for buildings.

Notably, the National Energy Strategy established specific parameters, such as the implementation
of cost-optimal requirements for buildings receiving state-backed renovations and the integration
of Near Zero Emission (NZE) standards for all new public buildings after 2019, followed by all
buildings after 2021. Both of these milestones will be accomplished in the coming years. A new
energy performance labeling system, the enforcement of energy audits and performance certificates
during property transactions, and the alignment of technical specifications for the renovation of
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existing buildings with those governing new constructions are also prioritized by this strategy. A
yearly objective has been established for building renovations across all industries, and a variety

of intensive awareness programs have also been developed to complement this initiative.

Table 6Hungary’s energy savings targets and 2019 and 2020 status ( Source: EUROSTAT)

EE targets (Mtoe) 2017 Data Target 2020 Target 2030
Primary energy | 24.5 27.0 31.0
consumption

Final Energy | 18.5 19.0 21.0
Consumption

Notably, the current policies mainly rely on the financial mechanisms provided by the European
Structural and Investment Funds (ESIF) as well as domestic resources, most prominently in the
form of grants and other financial instruments. In spite of these efforts, the prediction for 2030
anticipates a significant 18% increase in final energy consumption compared to the statistics for
2016. This significant increase is mostly attributable to a surge in industrial production as well as
an increase in fuel consumption. Importantly, the National Energy and Climate Plan (NECP)
presents key new measures that will be implemented between the years 2020 and 2030. These
measures include the construction of two new nuclear power plants to facilitate the phased
withdrawal of carbon power generation in Hungary as well as an aggressive push toward renewable
energy sources, most notably solar power. Notable new additions to the existing policy repertoire
include the introduction of tax relief initiatives aimed at businesses that invest in EE enhancement,
the implementation of an obligatory framework for energy providers and end users, and an
overarching promotion of Energy Service Companies (ESCOs) and Energy Performance
Contracting (EPC) mechanisms. These extensive efforts, taken together, demonstrate Hungary's
unwavering dedication to advancing sustainable development and embracing a future characterized
by energy efficiency and environmental awareness (IEA 2022)

Residential Sector Context or Target: The National Energy and Climate Plan (NECP) forecasts
a 20% reduction in household energy consumption by 2030 compared to 2015, indicating a
significant decline of 30% in the usage of natural gas and district heating, further emphasizing
Hungary's commitment to energy efficiency. This reduction is expected to take place in the
residential sector. In order to accomplish these goals, a number of different measures, both those
that are already in place and those that are still in the planning stages, have been identified. The
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primary focus of these measures is the execution of severe repair and construction criteria for
buildings, which are supported by a variety of financing strategies.

Existing Actions: To support its energy efficiency initiatives, Hungary has mostly relied on grants
and financial instruments (Fls), with a noteworthy emphasis on panel refurbishing programs for
block dwellings. In addition, since 2014, the "Warmth of Homes' grant program has contributed 86
million EUR worth of grant support toward the modernization of over 130,000 households through
the provision of grant assistance. In addition, the Hungarian Development Bank has introduced the
New Residential Loan Scheme, which exemplifies the country's multidimensional approach to
financing energy-efficient renovations in the residential sector. This strategy is an example of the
New Residential Loan Scheme.

Existing and planned actions: Looking ahead, Hungary has the intention of implementing a
number of cutting-edge measures that will further improve energy efficiency in the residential
sector. This includes the creation of small power plants that may be used in homes, particularly
photovoltaic systems, as well as the incorporation of smart metering and other methods for the
storage of electrical energy. In addition, it is predicted that an emphasis will be placed on the
modernization of domestic heating equipment as well as the utilization of sustainable heating fuels
that are based on biomass in an effort to encourage the responsible and efficient use of fuel wood.
In addition, a large-scale project is currently under way to install one million intelligent energy
meters in homes across the country. This project is part of a holistic campaign that aims to highlight
the nation's proactive stance toward increasing energy efficiency and sustainability at the

residential level.

6.2 ESIF resource, key grant programs, and other existing financial instruments
With significant money allotted to many sectors, particularly for energy efficiency (EE) efforts,

Hungary has emerged as one of the main recipients of support from the European Union (EU). This
has allowed Hungary to emerge as one of the major beneficiaries of EU support. The nation has
done a good job of putting the European Structural and Investment Funds (ESIF) to good use in
order to support its extensive variety of programs, the majority of which have been carried out
through Operational ProgrammS (OPs). In addition, the exploitation of financial mechanisms,
particularly in conjunction with ESIF funds, has been an essential component of Hungary's strategy

for promoting environmental efficiency.
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1. The Distribution of Funds from the ESIF
The European Structural and Investment Fund (ESIF) allocated a total of 25 billion EUR to
Hungary, or an average of 2,532 EUR per person, during the period of 2014-2020.
About 3.25 billion Euros were set aside for the low carbon economy. Of this total, the European
Regional Development Fund (ERDF) contributed 1.85 billion Euros, the Cohesion Fund (CF)
contributed 994.1 million Euros, and the European Agricultural Fund for Rural Development
contributed 394.3 million Euros.

Distribution of ESIF money as follows:

10,7 billion euros for the ERDF.

6.0 billion Euros for the Cohesion Fund

4.7 billion euros for the ESF

3.4 billion Euros for the EAFRD

39 million Euros for the EMFF
2. The use of various types of financial instruments
With a total contribution to the ESIF of 2.3 billion Euros, Hungary is the second-largest country in
Europe in terms of its position as the second-largest contributor to financial instruments. This
represents around 9% of Hungary's budget for the EU.
The provision of financial instruments for EE was allocated 204 million Euros, which was
approximately 13.5% of the total support allocated for EE-related activities.
Both the Hungarian Development Bank (MFB) and the agricultural guarantee fund AVHGA have
been very active in the implementation of a variety of financial instruments, such as loans,
guarantees, and equity investments, with a primary focus on providing assistance to small and
medium-sized businesses.
In conjunction with ESIF funding, a number of different financial instruments have been put into
action, which has resulted in the creation of separate and efficient operations aimed at the same
projects.
3. Financial Tools Aimed at Improving Energy Efficiency
During the present programming period, the MFB has identified and executed a total of sixteen
different financial instruments, with a particular emphasis on RDI, EE, and the social economy.
The following are examples of notable financial instruments

e SME financing for energy projects
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e grants and loans to improve energy efficiency in houses

e Combined loans for improvements to small and medium-sized buildings
4. Reflections on Previous Experiences and Future Prospects
It is clear that Hungary has a great amount of expertise in the application of financial instruments,
particularly in the form of loans, which indicates that there is significant potential for EE
improvement across a variety of industries.
The growth of the residential sector and the increase in median household income have paved the
way for favorable conditions that are favorable for the adoption of financial instruments.
Beneficiaries in the residential sector have shown a positive response to financial instruments,
despite the fact that grants have been made available to them; this demonstrates the efficiency of
integrated models.
The investigation of the opportunities presented by the prospective activation of Energy Service
Companies (ESCOs) and Energy Performance Contracting (EPC) will continue to be an important
part of future attempts.
5. The Primary Grant Programs of the ESIF
The following are the key grant programs that are financed by ESIF:
Residential energy efficiency subsidies offered through a grant scheme
Subsidies for buildings owned by national and local governments that have been awarded through
a grant program It is clear that Hungary is committed to encouraging energy efficiency and
sustainable practices across a variety of industries as seen by its decision to use financial
mechanisms and award programs. Continuing efforts and developing creative tactics are going to
be absolutely necessary in order to guarantee the continued advancement and success of EE

programs across the country.
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7 ENGINEERING SOLUTIONS FOR ENERGY EFFICIENCY IN
HUNGARIAN BUILDINGS

7.1 Integration of renewable energy sources in Hungarian building design
The Hungarian government has achieved significant progress in its energy policy by incorporating

renewable energy sources into the country's construction industry.  The strategic documents
developed from 2010 to 2013, such as the National Energy Strategy, National Energy Efficiency
Action Plans, New Széchenyi Plan, National Renewable Energy Action Plan, Fourth
Environmental Programme, and National Climate Change Strategy, emphasize the importance of
giving priority to sustainability, energy efficiency, and the use of renewable energy in the
construction sector.

The National Energy Strategy prioritizes the attainment of sustainability and security in energy
supply. The document presents a detailed plan for implementing energy-saving strategies and
supports the development of clean energy sources. It emphasizes the importance of implementing
strong building insulation programs to tackle the issues caused by excessive natural gas usage,
especially in winter.

In addition, the National Energy Efficiency Action Plans (NEEAP) provide comprehensive
information on current and future energy efficiency initiatives, with the objective of decreasing
overall energy usage. The alignment of the NEEAP with the NABEPS highlights the significance
of developing institutional and monitoring measures to ensure effective policy implementation
(National Energy and Climate Plan, n.d.)

The Green Economic Development initiative, under the New Széchenyi Plan (NSZP), places
renewable energy and energy efficiency as top priorities in order to improve building energy
performance. The initiative aims to support the building of a viable economic framework, assist
the generation of employment opportunities, and encourage equitable development in rural areas.
The National Renewable Energy Action Plan (HUNREAP) establishes a compulsory objective for
the proportion of renewable energy in the total energy consumption. The strategy prioritizes the
utilization of renewable energy sources for building energy supply, with the goal of reducing
greenhouse gas emissions (Tatai et al., 2021)

In addition, the National Energy Efficiency Action Plans (NEEAP) provide comprehensive
information on current and future energy efficiency initiatives, with the objective of decreasing
overall energy usage. The alignment of the NEEAP with the NABEPS highlights the significance

of developing institutional and monitoring measures to ensure effective policy implementation
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(National Energy and Climate Plan, n.d.)

The Green Economic Development initiative, under the New Széchenyi Plan (NSZP), places
renewable energy and energy efficiency as top priorities in order to improve building energy
performance. The initiative aims to support the building of a viable economic framework, assist
the generation of employment opportunities, and encourage equitable development in rural areas.
The National Renewable Energy Action Plan (HUNREAP) establishes a compulsory objective for
the proportion of renewable energy in the total energy consumption. The strategy prioritizes the
utilization of renewable energy sources for building energy supply, with the goal of reducing
greenhouse gas emissions (Tatai et al., 2021).

7.2 Energy efficiency engineering practices for energy poverty alleviation in Hungary

Solid biomass makes up 80% of Hungary's renewable energy consumption, demonstrating the
country's reliance on traditional energy sources. Spas that don't use heat recovery and the residential
and agricultural sectors are the main users of geothermal energy, despite the abundance of this
resource. Wind energy's potential is small and regional, but solar's growth is tremendous. Large-
scale hydropower plants continue to provide political issues despite relatively constant utilization.
Oil and natural gas account for around 60-70% of Hungary's principal energy use, with the
remaining 10% coming from nuclear power and the other 10% from fossil fuels. The three largest
consumers of energy are the residential, transportation, and industrial sectors (Bart, Csernus and
Safian, 2018).

In Hungary, notable renewable energy methods have been successfully incorporated into building
infrastructure, with a primary emphasis on geothermal heating systems. This is evident from the
case studies conducted in Lenti and Morahalom.

Geothermal Heating System by Lenti

Summary:

Lenti, Hungary, has effectively established a geothermal heating system for 10 public facilities by
utilizing a production well and a re-injection well. The project, with an estimated value of over
EUR 3 million, seeks to deliver sustainable geothermal heat while achieving a substantial reduction
in carbon emissions.

Accomplishments:

The yearly output amounts to 8344 gigajoules of renewable heat.

A significant decrease of 520 metric tons per year of carbon dioxide (CO2) emissions, which is
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equivalent to approximately 60-70% of the overall emissions. Intended for future scalability to
include individual consumers. Successfully tackled obstacles pertaining to escalating building
expenses and legal limitations linked to the current categorization of thermal water.

The Morahalom Geothermal Cascade System is a geothermal energy system

Summary:

The Mdrahalom Geothermal Cascade System, which was started in 2008, provides heating for 12
public buildings in the municipality, resulting in a significant reduction of 1054 t/year in CO2
emissions.  The project was a crucial component of the town's complete smart city strategy,
demonstrating a dedication to sustainable economic growth and environmental conservation.
Technical specifics:

The initiative, with an estimated cost of around EUR 115,000, secured funding from many sources,
including the EU Structural Funds, the Geocom project financed by FP7, and the EEA/Norway
awards program.

The single-pipe system integrates a co-generator that utilizes methane content to generate power,
resulting in an efficient and cost-effective operation.

The municipality's inadequate human capacity necessitated the involvement of external expertise,
highlighting the significance of external support in ensuring the successful execution of the project.
Hungary's geothermal heating programs showcase the country's commitment to sustainable energy
solutions, highlighting the crucial role of geothermal resources in mitigating carbon emissions and

promoting lasting environmental sustainability in infrastructure development (Heves, 2021).
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8 HEALTH AND SOCIAL IMPACT ASSESSMENT IN HUNGARY

8.1 Health implications of energy poverty in Hungarian buildings
For low-income families, the threat of freezing temperatures throughout the winter months

increases the likelihood that they may resort to heating their homes with anything, including toxic
combustible garbage, which has devastating effects on the environment and people's health (Gyori,
Huszéar and Balogh, 2021)

From 2003 to 2022, figures for Hungary show that a large percentage of households will be unable
to affordably heat their homes due to energy poverty. From a high of 17.7% in 2003, the proportion
peaked at 15.0% in 2011 and is expected to decline to 4.7% by 2022 (Joint Research Centre
(European Commission) and Menyhért, 2023)

Indicating probable socioeconomic issues and poor access to resources necessary for maintaining
efficient heating, this data shows the challenges faced by vulnerable individuals. Although there
has been a declining trend in energy poverty over the past few years, more work may be required
to address the root causes of the problem and guarantee long-term solutions for the poor.

Here is a look at the numbers for Hungary between 2003 and 2022 that focus on the percentage of
the population that is living in substandard housing conditions because of their low incomes
(SDG_07_60):

From 2003 to 2022, figures for Hungary show that a large percentage of households will be unable
to affordably heat their homes due to energy poverty. From a high of 17.7% in 2003, the proportion
peaked at 15.0% in 2011 and is expected to decline to 4.7% by 2022. Indicating probable
socioeconomic issues and poor access to resources necessary for maintaining efficient heating, this
data shows the challenges faced by vulnerable individuals. Although there has been a declining
trend in energy poverty over the past few years, more work may be required to address the root

causes of the problem and guarantee long-term solutions for the poor (Europa.eu, 2011)

8.2 Social consequences and vulnerable population groups affected by energy poverty
According to the housing report that was issued by Habitat for Humanity Hungary in the year 2020,

vulnerable social groups that are disproportionately affected by energy poverty include single
retirees, people who are unemployed, families with children, and single-parent households
(Europa.eu, 2011).

A comprehensive study of the social composition of energy-poor households was carried out by
Fulop and Lehoczki-Krsjak, who used data from 2012 to compare two unique definitions of energy

poverty (Martey et al., 2021). The findings of this study can be found in the following paragraphs.
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According to the initial definition, which was referred to as the 2M indicator, households that spent
more than thirty percent of their income on energy were considered to be energy poor. As a result,
ten percent of Hungarian homes were placed in this category. Notably, there were twice as many
single-person households in this group compared to the average for the nation; these households
made up half of all energy-inefficient homes.

The second criterion, known as the Low Income High Cost (LIHC) method, was used to identify
households that spent more than the median amount on energy but still had incomes that were lower
than the federal poverty level after accounting for this expense. 21% of Hungarian households were
determined to be in an energy-poor category when evaluated using this criterion. When compared
to the whole population, the percentage of single-person homes in this subgroup was slightly higher
than average, coming in at 30% rather than 24%. In spite of this, a sizeable proportion of this group
was made up of families with children—42%, to be exact—whereas just 22% of the whole
population was.

The study highlighted how the 2M indication highlighted the vulnerability of mostly single
households, whereas the LIHC definition focused light on the energy poverty suffered by families
with one or more children, concentrating on disposable income after the payment of utility bills.
The analysis also highlighted how the 2M indicator highlighted the vulnerability of predominantly
single households (Turai , chmatzberger and Broer, 2021)

The 2018 disaggregated data shows that 8.9% of households in Hungary's social housing sector
were unable to keep their homes adequately warm and that 21.6% of households in this sector had
electricity bill arrears. Although private tenants only make up 5% of the population, they are the
second most vulnerable group. Energy poverty and its related financial consequences in Hungary
are particularly severe in rural areas, highlighting the need for immediate, focused actions
(Springford, Eadie and Thomson, 2020)

8.3 Proposed strategies and interventions for improving public health and well-being in
Hungary
The Hungarian government prioritizes public health to increase citizens' well-being, life

expectancy, and quality of life. There is no youth health policy, however the 'Healthy Hungary
2021-2027' Healthcare Sectoral policy and the 'S national health programmes' considerably impact
youth health. The government wants to encourage regular physical activity in children aged 6 to
14/15, sports interest, and an active lifestyle. The government is also working to implement the

five hours of physical education per week for all schoolchildren, modernize health facilities for
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children, establish health centers for youth, and develop networks for adolescent psychiatry and

addiction medicine (national-policies.eacea.ec.europa.eu, 2023).

Healthcare spending in Hungary is below the EU average in absolute terms and as a proportion of
GDP. Public health expenditure as a proportion of GDP fell from 5% in 2010 to 4.4% in 2019.
The country confronts issues with families struggling to pay for healthcare since two-thirds of it is
state-funded. Despite acceptance of recovery funding, the government applied partially,
prioritizing medical salary hikes and the construction of a large Budapest hospital. Lack of strategic
planning, medical personnel leaving owing to low pay and poor working conditions, and a lack of
preventative healthcare reinforce this constricted approach to healthcare growth.

Given Hungary's healthcare situation, public health and well-being initiatives and interventions
should be comprehensive. Long-term strategic planning for healthcare development, effective use
of EU funds for healthcare infrastructure and preventative programs, and efforts to improve
working conditions and retain medical professionals may be priorities. Sustainable healthcare
solutions must address the difficulties of an aging population and chronic diseases (Kokény, Suli
and Ujhelyi, 2021)

Even though they may appear challenging, climate neutrality by 2050 requires significant
investments across sectors. However, long-term environmental sustainability, energy security, and
public health benefits surpass the early costs. Low-carbon technology and infrastructure
investments help Hungary's climate goals and national prosperity. Encouraging energy efficiency
reduces emissions, energy consumption, air pollution, and public health, lowering health expenses.
Climate change and public health are linked, thus institutions and the public must be prepared for
its health effects and strategies to minimize them. Comprehensive institutional and municipal
response plans and cooling measures for vulnerable groups are needed. Controlling animal carriers,
monitoring illness statistics, and implementing standards for swift public health responses to
climate-related catastrophes are also important for public health in Hungary (National Energy and
Climate Plan, n.d.)
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9 POLICY RECOMMENDATIONS AND FUTURE DIRECTIONS FOR
HUNGARY

9.1 Proposed policy interventions for alleviating energy poverty and improving climate
protection in Hungarian buildings
Income, the price of energy, and the energy efficiency of households are the three primary elements

that contribute to energy poverty. According to Broadman's (1991) definition of energy poverty, a
household is said to be deemed energy poor if it spends more than ten percent of its income on
energy (Herrero-Urge-Vorsatz; 2014). This was one of the first definitions of energy poverty to be
developed in Europe (Tirado Herrero and Urge-Vorsatz, 2010)

Energy poverty is considered to impact 10 to 30 percent of the population in Hungary and has been
on the rise since the middle of the 2000s. A key contributor to the growing rate of energy poverty
in the country is the inefficient use of energy at home in Hungary, which is a major contribution to
the growing rate of energy poverty in the country. Prior to the year 2010, the topic of fuel poverty
was largely disregarded, which led to little attention being given to the energy efficiency of homes
and domestic appliances as a significant underlying source of concerns associated with issues
related to the affordability of energy.

Energy poverty in Hungary results in disproportionately high energy expenditures for households
as well as a lack of acceptable energy services. In addition, there is a lack of suitable energy
resources. As a consequence of this, homes that are adversely affected are compelled to resort to
coping mechanisms such as switching their fuel source, most typically from natural gas to
firewood.

Although there are currently domestic energy efficiency programs and price support programs
sponsored by the state, the efficiency of these programs in assisting energy-poor households is still
restricted to a certain degree. It is crucial to recognize the synergistic benefits that are linked with
governmental interventions that aim to promote creative residential energy efficiency solutions if
we are going to be successful in overcoming these challenges. By making the most of these co-
benefits and putting them to good use, policymakers have the opportunity to effectively tackle
energy poverty and contribute to the country's commitment to achieving global climate goals. This
strategy is particularly pertinent for nations that are confronting comparable challenges, where a
redefined approach to climate investments can deliver great results for both energy relief and
climate action. This method is particularly relevant for nations that are facing comparable issues.
This tactic is especially applicable for nations who are dealing with problems that are analogous to

49



their own (Szlavik and Csete, 2012).

In Hungary, aid for people who are unable to afford adequate energy consumption is primarily
supplied through two different methods. To begin, consumers who are considered to be vulnerable
are eligible for social benefits and direct reductions in the cost of their energy bills. These
advantages can take the form of instalment payment choices, postponement, or prepayment meters.
This status is dependent on the applicant having a very low income or being physically or mentally
disabled. In addition, there is a targeted subsidy available for firewood in rural regions, although
the provisions of this subsidy are limited. However, in 2015 the state cut its financing for housing
allowances, which resulted in a considerable reduction in the amount of support available to low-
income consumers. Now it is up to individual municipalities to decide whether or not they will
continue sponsoring the program.

Notably, the policies that are now in place in Hungary show that there is a gap between efforts to
enhance energy efficiency and efforts to reduce energy poverty. Previous subsidy programs for
building renovations lacked social targeting and accessibility for energy-poor households;
however, a new 2021 rehabilitation program offers a 50% subsidy of up to HUF 3 million (€8,000)
for all families with children. This program is intended to encourage families to reduce their energy
use and save money. The incapacity of this program to handle the needs of multi-family buildings'
common areas in terms of refurbishment, on the other hand, may be a factor that reduces the
efficiency of the program. Notably, there are currently a limited number of subsidy programs
available, with low provisions for interest rate subsidies, for the energy-efficient rehabilitation of

the multi-family building stock (Turai , chmatzberger and Broer, 2021)

9.2 Strategies for promoting sustainable building practices and energy efficiency
initiatives in Hungary
In Hungary, there are multiple subsidy programs designed to incentivize energy-efficient

renovations in various sectors.

The main focus of the KEHOP programme is to provide full financial support for public
buildings, covering all associated expenses (PALYAZAT and .gov.hu,). The GINOP/VEKOP
programme provides assistance to small and medium-sized firms (SMEs) in implementing
energy-efficient and renewable energy systems in their facilities. The TOP programme, which is
a component of the Operational Programme for Urban Development, provides assistance to
municipalities in establishing energy efficiency and renewable energy systems(PALYAZAT and

.gov.hu,). A new programme is being developed to promote domestic energy efficiency. This
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programme will provide loans with a 0% interest rate. Furthermore, this programme aims to
offer a 50% subsidy for the installation of more efficient boilers, replacing outdated equipment,
and upgrading old freezers to versions that consume less energy. Nevertheless, a significant
hindrance arises from the relatively improvised and informal style of these programmers, which

frequently results in reorganization and the swift exhaustion of funding.

The Ministry for National Development implemented the Action Plan to Improve Awareness for
Energy Efficiency and Climate Protection in 2015 (Ref and Ares, 2015). This plan focuses on
communication, education, and monitoring mechanisms to ensure the plan is executed effectively.
The policy outlines numerous financial opportunities for applications, which will be co-financed
by the European Union, to promote a range of activities focused on diminishing energy use.

In addition, Hungary hosted the Solar Decathlon Europe 2019, a prestigious global competition
that tasks university teams with creating and building houses that rely only on renewable energy
sources. The event, which took place in Szentendre, emphasised the significance of refurbishing
current buildings and presented attendees with distinctive obstacles such as incorporating local
recycled materials, integrating solar photovoltaic and solar cell systems, tackling summer
overheating problems, and utilizing high-performance composite materials.

The EMI Non-profit Limited Liability Company for Quality Control and Innovation in Building
(EMI), which operates under the Ministry of Innovation and Technology, has actively participated
in several worldwide initiatives (www.emi.hu, 2023). EMI notably spearheaded the Hungarian
Build Up Skills Pillar I project, which focused on creating a plan to improve construction training.
In addition, the organization managed the coordination of the Build Up Skills Pillar I TRAINBUD
project, which aimed to provide a comprehensive training programme for HVAC skilled personnel
to improve their expertise in energy efficiency and renewable energy solutions. EMI also formed
a Sustainable Construction Skills Alliance, which includes several stakeholders from the education
and construction industries.

The forthcoming reconstruction endeavor in Budapest will prioritize suburban regions, which are
particularly vulnerable to environmental and health issues due to the extensive utilization of highly
contaminating fuels, such as firewood. Furthermore, the initiative aims to provide assistance and
advisory services to households experiencing financial difficulties, particularly those facing energy
poverty. Furthermore, it promotes the generation of energy at a local level, the establishment of

regions with a favorable energy surplus, and the adoption of energy-saving building materials and
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construction techniques.  Furthermore, the program prioritizes the importance of advancing
technology that facilitate climate adaptation.

Having a comprehensive financial model that incorporates both domestic and international funds
is crucial for a successful implementation of the building rehabilitation program. Based on the
data collected from the community during the situational analysis, the presence of financial aid is
a crucial determinant of the potential success of this endeavor. The Budapest citizens' climate
assembly highlighted the crucial requirement for financial assistance in the renovation of buildings
to enhance their energy efficiency. It was suggested to establish an advisory and consultancy
office to offer guidance and support to the public regarding refurbishment opportunities.

Efficient collaboration among key stakeholders, including the Municipality of Budapest, district
municipalities, the state, and financial institutions, is important for the successful implementation
of the plan. This technique aligns with measures aimed at mitigating energy poverty in residential
structures in Hungary.  These initiatives prioritize the significance of providing financial
assistance, involving the community, and adopting energy-efficient technologies to enhance living
circumstances and decrease energy expenses for low-income households. This strategy highlights
the significance of providing financial assistance, involving the community, and adopting energy-
efficient technologies (Tatai et al., 2021)

Reviewing the allocation of funds for renewable energy sources, energy-saving initiatives, and
energy-efficiency enhancements, along with the assessment of the performance of the excise and
value-added tax system for energy sources, particularly in terms of sustainability, are both essential
in order to address energy poverty in residential buildings in Hungary. In addition, the participation
of utility companies in the development and execution of plans and initiatives aimed at increasing
energy efficiency needs to be carefully analyzed.

Additionally, there is a need to improve the energy certification of buildings, including the energy
label, in order to guarantee that occupants are provided with an accurate evaluation of the building's
energy performance and that this information is communicated to them. It is also vital to have a
thorough system for the certification of buildings' sustainability if one wants to encourage the use
of sustainable practices throughout the construction and operation of structures.

By tackling these issues, Hungary will be able to establish an atmosphere that is more conducive
to the reduction of energy poverty in residential buildings. Reviewing funding systems and tax

structures can make it easier to implement energy-efficient measures, which in turn makes these
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measures more accessible and cheaper for those that are living in energy poverty. The participation
of utility companies in energy-saving projects can increase the likelihood that those projects will
be carried out successfully and widely. Enhancing the processes for obtaining energy certification
will assist residents in making more educated decisions regarding their energy consumption and
encourage the adoption of activities that are more energy efficient. In a similar vein, the
development of a sustainability certification for buildings might encourage the use of
environmentally friendly materials and construction practices, so contributing to the long-term
relief of energy poverty and the promotion of sustainable living standards (NATIONAL
FRAMEWORK STRATEGY ON SUSTAINABLE DEVELOPMENT OF HUNGARY, 2013)

9.3 Future trends and challenges in the context of climate protection and energy
efficiency in Hungarian buildings
Despite the enormous potential that has been discovered for this industry in Hungary, there is a

noticeable lack of comprehensive support that is non-refundable for energy-efficient renovations
in residential structures. The recovery plan for the country does not address the considerable energy
efficiency opportunities linked with housing, completely ignoring the specific expectations given
in the technical guidelines for the RRF issued by the European Commission as well as the EU
Renovation Wave strategy. The current level of support from the EU has been inadequate during
the course of the previous decade, principally resulting in restricted access to concessionary loans.
A recent poll found plans to repair nearly 1.4 million apartments within the next five years,
highlighting the urgent necessity for a robust energy home rehabilitation scheme with a
considerable non-refundable element of 30 to 40 percent under the recovery plan. If carried out as
planned, the refurbishment of around 650,000 apartments within the next five years might result in
yearly energy savings of approximately 7.5 gigawatt hours (PJ) and a reduction of nearly 420,000
metric tons (tonnes) of CO2 emissions. Such activities would not only be beneficial to the
environment but also boost the state budget, causing a considerable increase in the demand for
employment that might potentially surpass 100,000 individuals(Barbara, 2021)

In spite of the presence of numerous support programs falling under various components of the
recovery plan and the Environment and Energy Efficiency Operational Program (EEEOP+), as
well as the presence of energy service companies (ESCO) and other energy efficiency obligation
schemes, the full energy-saving potential of housing renovations remains largely untapped. The
strategy that was advised, which consisted of providing comprehensive support that was non-

refundable and offering counseling services at a single point of access, has not been implemented
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very successfully.

Although it is believed that the installation of smart meters is vital to improve the flexibility of
consumers, it is recommended that this be supplemented with dynamic pricing that varies according
to the time of day. This should be adopted in combination with a reassessment of the current pricing
structures, specifically to compensate for projected increases in overhead costs for people who are
living in energy poverty. This holistic strategy is essential for addressing future trends and
difficulties in the context of climate protection and energy efficiency in Hungarian buildings
(Assessment of Hungary’s recovery and resilience plan Key points, 2021) Improving the standard
of housing in Hungary is one of the most important factors that can be done to make the country
more energy self-sufficient. In each of the past three decades, residential buildings have been
responsible for a sizeable amount of total energy consumption, ranging from 34 to 40 percent. This
percentage is significantly higher than the average for the European Union, which is 26 to 29
percent. The proportion of a household's total energy consumption that is allocated to heating is
largely determined by the energy characteristics of the building in question. In order to achieve an
appreciable reduction in the amount of energy that is consumed, the occupancy of residential

buildings will be mandated to have a minimum energy rating of BB beginning on July 1, 2022.

In spite of these efforts, the rate of housing stock renewal continues to be slow, which indicates a
significant slowdown in the improvement of energy quality. The renewal rate, which reflects the
years needed for complete housing stock replacement based on current building statistics, has
remained below 1 percent for the past three decades, implying a considerable level of obsolescence.
This can be explained by the fact that the figures for current construction have not changed. Even
when considering a rolling average of 10 years, the percentage of contracts being renewed has been
steadily falling since 1995, with the exception of some recent incremental gains. The renewal rate
in 2021 was at 0.33 percent, which was somewhat higher than the rate in 2019, which was at 0.30
percent. This indicates that the total housing stock would require around 303 years to be fully

renewed based on the numbers from 2021 (Eurostat, 2011)

When compared to the annual increase of 4 kwWh/m2a that was recorded for the period between
2016 and 2019, Hungary's energy demand increased at a significantly faster rate between 2016 and
2021, reaching 4.6 kwWh/m2a. Despite this advancement, the top 15% of the housing stock, which

is certified as green by the Climate Bond Initiative (CBI), demonstrated increased energy use. This
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may be due to a skewed sample that eliminates buildings of lesser quality that do not have energy
certification.

In order for Hungary's building stock to become climate neutral by the year 2050, the Magyar
Nemzeti Bank (MNB) and the Central Building Institute (CBI) collaborated to establish energy
efficiency improvement targets for the stock. The present threshold for energy demand stands at
113 kWh/m2a, which is higher than the objective of 114 kWh/m2a for the year 2021. This trend
implies a predicted average annual improvement rate of 4 kWh/m2a. These developments
underscore the growing need of making ongoing efforts to satisfy energy efficiency standards and
lessen the environmental impact that Hungarian buildings have (Rendt6 Ritter®: Making homes

more energy efficient is key to Hungary’s energy independence, 1990).
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10 QUESTIONNAIRE AND DATA ANALYSIS

A total of 268 individuals answered the 23-question questionnaire that was distributed at random
to Hungarian citizens and foreign residents in Hungary. 201 respondents gave a complete response,
and 61 gave a partial response, out of the 268 total. Data analysis has been done using the answers

from the completed survey.

10.1 Age
The first question of the survey was the age of the participants. It was an only answer question to

give the respondents open floor. Age is important to analysis the whole scenario as it has impact
on the income and adaptability of environmental constraints. Also, it can show us the difference of
knowledge based on the access to information as young people are more updated about the
information and policies through internet than aged people as they are not that much familiar with

using internet.

Table 7Respondents age distribution, own work

Calculation Result
Count 201
Standard 11.01
deviation

Average 35.29
Minimum 18

Ist quartile 27
Q)

2nd quartile 33
(Median)

3rd quartile 44
(Q3)

Maximum 61
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10.2 Type of accommodation
About three fifths of the people who answered live in houses, while about six fifths live in flats.

This knowledge is important because it helps us understand the different ways people live. People
who live in apartments may have to use shared areas to make their apartments more energy-
efficient, so they need to work together. On the other hand, people who live in houses may have

more power over their own energy systems, which could make efforts to save energy less effective.

Table 8Type of accommodation of the respondent’s, own work

Answer Count Percentage

Apartment/ 130 64.68%

lakas
House/ haz 71 35.32%

140
120
100
80
60
40
20

0
Apartment/ lakas House/ haz

Figure 7 Type of accommodation of the respondent’s, own
work

10.3 If apartment, what kind of apartment
Based on the information about the types of apartments, 40.30% of those who answered live in

brick-built apartments, 10.45 % live in panel apartments, 8.96% live in sliding formwork structures,
and 22.3% live in apartment buildings built after 1990.

This breakdown is important for our study because it shows that different types of buildings may
have different energy saving needs. For instance, the amount of insulation needed and how much
energy is used could be affected by the building type and materials used, such as whether the

building is made of bricks or of newer apartments.
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Table 9Type of Apartments, own work

Answer Count Percentag
e
Brick-built 81 40.30%
Panel 21 10.45%
Sliding formwork structure 18 8.96%
Apartment building built after 1990 45 22.39%

Apartment building built after 1990

Sliding formwork structure

Panel

Brick-built

=]

10

20 30 40

50 60 70 80 90

Figure 8: Type of Apartments, own work

10.4 If house, type of house

The data shows that 39.80% of respondents live in brick homes, 9.45% live in autoclaved aerated

concrete (also called "ytong homes"), 7.96% live in homes made from prefabricated parts, and

2.49% live in mud homes. This knowledge is very important because it shows the different types

of homes and how they should be built to protect the environment and save energy. For example,

problems might be different for mud houses compared to homes made with modern building

materials. By understanding these differences, suggestions and actions can be made that are

specifically suited to the features of interviewees' homes.
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Table 10Types of houses, own work

Answer Count Percentage
Mud house 5 2.49%
Brick house 80 39.80%
House from autoclaved 19 9.45%

aerated concrete

House built from 16 7.96%

prefabricated elements

Chart Title

V

= Mud house
= Brick house
House from autoclaved aerated concrete

House built from prefabricated elements

Figure 9: Types of houses, own work.
10.5 Type of settlement

Based on the type of residence, the responses show that most of them (53.23%) live in Budapest,
which is Hungary's capital city. They also live in big cities (21.89%), small towns (17.91%), and
villages (6.47%). This information is very important for our analysis because where the property
is located can have a big effect on what climate protection and energy efficiency methods can be
used for and how well they work. Cities like Budapest may have different facilities and policies
than smaller towns or rural villages, which can make energy projects harder to carry out or less
effective. By understanding the different types of settlements, it is possible to make suggestions

and actions that are more useful to the respondents' different locations.
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Table 11Type of settlement, Own work

Answer Count Percentage
Village 13 6.47%
Small Town 36 17.91%
Big City 44 21.89%
Budapest 107 53.23%
120
100
80
60
40
20 I
., N
Village Small Town Big City Budapest

Figure 10: Type of Settlement, own work

10.6 Household Size (total number of people)

The results, with an average of 1.87, show that people have different opinions on the legal,
economic, and engineering parts of protecting the climate and making Hungarian buildings more
energy efficient. The standard deviation of 1.28 shows that the people who took part had a range
of thoughts or experiences. To make tailored solutions to energy poverty in different building types
and locations, it's important to understand these differences. The median and quartile numbers help

you focus on specific areas that you want to learn more about and take action on.
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Table 12Summary of household size, own work

Calculation Result
Count 201
Sum 375
Standard deviation 1.28
Average 1.87
Minimum 1
Ist quartile (Q1) 1
2nd quartile (Median) 2
3rd quartile (Q3) 3
Maximum 5

10.7 Annual household income
The reported income levels of the participants shows a wide range. 12.41% made less than

1,000,000 HUF, 22.89% made between 1,000,000 and 2,000,000 HUF, 23.88% made between
2,000,001 and 3,000,000 HUF, 24.38% made between 3,000,001 and 4,000,000 HUF, and 17.41%
made more than 4,000,000 HUF.

This question is very important for identifying energy poverty because it shows how respondents'’
finances are. How much money a person makes is a big factor in how much they can spend on
energy-saving home improvements. People with lower incomes may have trouble paying for
renovations or tools that save energy up front. On the other hand, people with better incomes may

have more money to use environmentally friendly methods.

By looking at these income levels, we can see how different groups might be able to afford energy-
saving options. To make policies and programs that help people who are poor with energy, you
need to have a deep understanding of the financial problems that people from different income
groups face. This knowledge is very important for making targeted plans that make sure everyone
has equal access to energy-efficient technologies and help make energy use more sustainable

overall.
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Table 13Household annual income of the respondents, own work

Answer Count Percentage

Less than 1,000,000 HUF 26 12.94%

1,000,000 - 2,000,000 HUF 46 22.89%

2,000,001 - 3,000,000 HUF 48 23.88%

3,000,001 - 4,000,000 HUF 49 24.38%

More than 4,000,000 HUF 35 17.41%
60
50
40
30
20
10
0

Less than 1,000,000 - 2,000,001 - 3,000,001 - More than

1,000,000 2,000,000 HUF/1 3,000,000 HUF/2 4,000,000 HUF/3 4,000,000
HUF/Kevesebb, 000000- 2000 000001-3000 000 001-4000 HUF/T&bb, mint
mint 1 000 000 000 HUF (SQ003) 000 HUF (SQ004) 000 HUF (SQ005) 4 000 000 HUF

HUF (SQ002) (SQo06)

Figure 11: Household annual income of the respondents, own work

10.8 How often do they experience difficulty paying your energy bills (e.g., electricity,
heating, gas)?
The answers show that the individuals had different experiences paying their energy bills. A split

shows that 4.48% of people always have problems paying their energy bills, 11.44% often do,
26.87% sometimes do, 26.37% rarely do, and 31.34% never have problems.

This question is very important for knowing what energy poverty means. The number of times
people have trouble paying their energy bills shows how much financial stress they may be under.
People who always or often have trouble may be more likely to be energy poor, which means they
might have trouble meeting their basic energy needs. Looking at these answers helps find groups
that are more likely to be energy poor and guides targeted efforts to help them, like starting financial

aid programs or encouraging energy-saving steps that can lower families' total energy costs.
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Table 14Frequency o difficulty in paying bills (e.g., electricity, heating, gas), own work

Answer Count Percentage
Always 9 4.48%
Often 23 11.44%
Sometimes 54 26.87%
Rarely 53 26.37%
Never 63 31.34%

70
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40
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10 .

0
Always Often Sometimes Rarely Never
H Count

Figure 12: Frequency of difficulty in paying bills (e.g., electricity, heating, gas), own work

10.9 During the winter months, do they struggle to keep your home adequately heated due
to financial constraints?
According to the findings, 42.29 percent of respondents stated they had financial problems keeping

their homes warm in winter, while 55.72 percent replied "No." 1.99% of respondents did not
answer, however none were tagged "Not displayed." This value is low.

This question is crucial to understanding how restricted financial resources affect winter home
heating, a key aspect of energy poverty. The positive replies show that many participants struggle
to heat their houses, which can affect health, well-being, and quality of life. To minimize energy
poverty and provide adequate living circumstances for all people, tailored measures must address
the root causes of financial constraints, such as income disparity or energy inefficiency. This will

enable better solutions.
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Table 15Response of struggling to keep home warm, own work

Answer Count Percentage
Yes (Y) 85 42.29%
No (N) 112 55.72%
No 4 1.99%
answer

Not 0 0.00%
displayed

=Yes(Y) = No(N) = Noanswer Not displayed

Figure 13: Response of struggling to keep home warm, own work

10.10 Have you or a close family member ever experienced health problems as a result of
living in a cold, poorly heated home?
According to the findings, 45.77 percent of those who participated in the survey or members of

their immediate family have experienced health problems as a direct result of staying in a home
that was too cold or did not have sufficient heating. On the other hand, 51.74 percent of respondents

selected "No," and 2.49 percent of respondents chose not to provide any response at all.
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Table 16Data on experiencing health problems, own work

Answer Count Percentage
Yes (Y) 92 45.77%
No (N) 104 51.74%
No answer 5 2.49%
Not displayed 0 0.00%

This topic draws attention to the effects that poor heating and a lack of access to affordable energy
have on individuals. The responses that are in the positive emphasize the relevance of addressing
both the financial and health components of energy poverty by drawing attention to the potential
adverse health impacts that are associated with living conditions that are below standard. Because
of the information, there is a solid foundation for supporting laws and other activities that strive to

improve heating conditions in order to safeguard people's health and the health of their families.

10.11 Have you received any financial assistance or subsidies from the government or other
organizations for energy-related expenses?
15.9% of those who answered said they got money or grants from the government or other

organisation to pay for energy-related costs. On the other hand, a large 81.59% said they had not
gotten such support. Two and a half percent (2.49%) did not respond. This question is very
important for figuring out how well and how easy it is to get help with paying for energy-related
costs through current financial aid programmes. The positive responses show how much help is
out there, while the majority of "No" responses show that these efforts may not be reaching as
many people as they could be. The information in this report helps lawmakers improve and grow
assistance programmes so they can better help people who are having trouble paying for energy.

Table 17Response to receiving financial assistance from government or other organization, own work

Answer Count Percentage
Yes (Y) 32 15.92%
No (N) 164 81.59%
No answer 5 2.49%
Not displayed 0 0.00%
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10.12 Are you aware of any government programs or initiatives aimed at addressing energy
poverty in Hungary?
32.84% of those who answered said they knew about government programs or projects in Hungary

that aim to help people who are poor in energy. On the other hand, 64.68% said they didn't know
about such programs. Two and a half percent (2.49%) did not respond. The answer to this question
shows how much the people being surveyed know about the government's attempts to fight energy
poverty. Some respondents are aware of these efforts, but the large number of "No" answers
suggests that there may be a problem with how they are communicated or seen. This information
shows how important it is to improve communication methods to make people more aware of issues
and make sure that people who need them know about government programs that can help them

deal with energy poverty.

10.13 What type of heating system do you use in your home?
The results show the types of heating systems that respondents used in their homes:

Central heating- 38.81%

Electric heating- 23.88%

Gas convector heating- 18.91%

Gas boiler heating- 16.42%

Wood-burning stove-6.97%

Fuel boiler-2.99%

To deal with energy efficiency and the possibility of energy poverty, it's important to know how
common different heating methods are. The type of heating device used can have a big effect on
how much energy is used, how much it costs, and how much of an impact it has on the environment.
By looking at these answers, we can find ways to promote heating solutions that are more

environmentally friendly and last longer. This helps save energy and money at the same time.
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= Central heating = Electric heating = Gas convector heating

Gas boiler heating = Wood-burning stove = Fuel boiler

Figure 14Type of heating system in household, own work.

10.14 How would you rate the energy efficiency of your heating system on a scale from 1 to
5 (1 being very inefficient, 5 being very efficient)?

The response to the question of rating the energy efficiency of their heating system effectiveness

on a scale from 1 to 5, 1 being very inefficient to 5 being very efficient is represented below

Table 18Rating of effectiveness of the heating systems, own work

Answer Count Percentage
1(1) 7 3.61%
2(2) 26 13.40%
303) 76 39.18%
44 51 26.29%
5(5) 34 17.53%
No Answer | 7 3.48%

The participants' perceptions of the energy efficiency of the various heating systems were rated
using these scales, which provide useful information. The majority of respondents fell within the
middle range (3), which indicates a judgement of efficiency that is moderate. The data reveals a
varied range of perspectives, which highlights the necessity for individualized tactics to enhance
energy efficiency based on the distinctive qualities of various types of heating systems. Changing
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these attitudes can help direct efforts to improve energy efficiency and encourage the use of heating

solutions that are less harmful to the environment.

10.15 Have you made any energy-efficient improvements to your home, such as insulation,
double glazing, or energy-efficient appliances?
44.78% of those who participated in the survey said that they had made energy-efficient changes

to their homes, such as installing insulation or double-paned windows or using equipment that were
more energy-efficient. On the other hand, 51.24 percent of respondents said "No," and a minor

percentage, 3.98%, did not submit a comment.

Table 19Responses to energy efficient improvements initiatives taken by households, own work

Answer Count Percentage
Yes (Y) 90 44.78%
No (N) 103 51.24%
No answer 8 3.98%
Not displayed 0 0.00%
Not displayed
No answer
|
No (N)
]
Yes (Y)
]
0 20 40 60 80 100 120

Figure 15Responses to energy efficient improvements initiatives taken by households, own work

The answer to this question dives into the preventative steps that people take to improve the energy
efficiency of their living areas. The replies that were positive highlight the fact that some of the

participants are actively contributing to sustainable practices. The analysis of these replies provides
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significant insights into the elements that influence the decision-making process regarding
renovations that are more energy efficient and informs initiatives to encourage the wider adoption

of environmentally friendly practices in residential settings.

10.16 Approximately, what percentage of your monthly income is spent on maintaining
your home, including energy costs (heating, electricity, gas)?
The specific query is of greatest significance within the context of the survey since it is used as an

essential factor in estimating the financial consequences of maintaining households. More
specifically, it is used to determine how much money is spent on energy-related expenses like
heating, electricity, and gas. The responses to this query are essential for determining the
prevalence of energy poverty, which will be operationalized in this context as the allocation of 10—

20% of one's income toward the upkeep of their home.

Table 20Percentage of income spent on maintain home (heating, electricity, gas), own work

Count Percentage
45 15%
40 14%
30 13%
25 12%
15 18%
10 20%
8 19%
5 17%
20 16%
15 25%
10 30%

After examining the data, it became clear that a sizeable demographic, which accounts for around
70 percent of the people who participated in the poll, falls within the 10-20 percent range that was
specified. This conclusion demonstrates that a sizeable portion of the population that was
questioned is contending with the possibility of living in poverty due to a lack of access to
electricity. As a result, there is an urgent need for targeted interventions and policy considerations.
It is absolutely necessary, in order to create a living environment that is more sustainable and

equitable for these individuals and families, to address the financial restraints that are associated
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with the expenses related to the home.
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Figure 16Percentage of income spent on maintain home (heating, electricity, gas), own work.
10.17 Percentage of income spent on maintain home (heating, electricity, gas)

Table 21Response to noticing increase of income in past years, own work

Answer Count Percentage
Yes (Y) 164 81.59%
No (N) 21 10.45%
No answer 16 7.96%

Not displayed 0 0.00%

According to the findings of the survey, an overwhelming majority of respondents, around 81.59%,
have observed an increase in the cost of living over the course of the previous five years, notably
with regard to the prices of housing and energy.

On the other hand, 10.45 % of respondents said "No," and 7.96 % did not provide a comment.

There was not a single response that was indicated to be "Not displayed."
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This topic is extremely important for understanding the perceived trends in the costs of living, as
it sheds light on the financial issues that individuals confront, particularly in relation to housing
and energy. The affirmative responses demonstrate the broad knowledge of the rising cost of living,
offering vital insights for policymakers and stakeholders who need to address the changing
economic landscape and implement measures to reduce the financial difficulties connected with

housing and energy bills.

10.18 Have you ever sought information or assistance from government agencies or non-
governmental organizations regarding housing and energy-related issues?
According to the findings, 32.34% of respondents had sought information or support about housing

and energy-related concerns from government agencies or non-governmental organizations. This
is indicated by the statistics. On the other hand, 63.18 percent of respondents said "No," and a
somewhat smaller amount, 4.48%, did not submit a comment. There was not a single response that

was indicated to be "Not displayed.”

Not displayed
No answer
No (N)

Yes (Y)

0 20 40 60 80 100 120 140

Figure 17Responses to seeking information from government/non-government organization, own work.

The response to this question is critical for determining the extent to which individuals actively
seek guidance or support from relevant authorities or groups about housing and energy-related
concerns. The responses shed light on the prevalent patterns of engagement with the various

resources and services that are now available. The analysis of these data can give policymakers and
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service providers with information on the efficiency of the informative and support mechanisms
that are currently in place. This can guide efforts to improve accessibility and awareness among

individuals who are experiencing difficulties linked to housing and energy.
10.19 How would you rate the government's efforts in addressing energy poverty and
improving housing conditions in Hungary on a scale from 1 to 5 (1 being very

ineffective, 5 being very effective)?
On a scale running from 1 to 5, the following is how the respondents rated the efforts of the

Hungarian government to alleviate energy poverty and improve housing conditions:

Table 22Response to rating government’s effort addressing energy poverty, own work

Answer Count Percentage
1 (1) 18 9.73%
2(2) 55 29.73%
303) 80 43.24%

4 (4) 19 10.27%
5(5) 13 7.03%

No answer 16 7.96%

The findings show a variety of perspectives regarding the efficiency of government programs in
reducing energy poverty and improving housing conditions. The majority of people have an
opinion that falls within the middle range (3), indicating that they have a mixed impression of the
efforts made by the government. The distribution demonstrates how important it is to conduct
additional research into the particular facets of government policies and initiatives that lead to these
viewpoints. The examination of these statistics can provide guidance to policymakers in the process
of refining policies and addressing specific concerns to boost the overall effectiveness of activities

targeted at improving housing conditions and the energy poverty that exists in Hungary.

10.20 Are you aware of energy conservation practices or programs in your community,
such as energy-efficient lighting or appliances?
According to the findings, 59.20% of respondents are aware of energy conservation measures or

programs that are available in their town. These practices or programs may include energy-efficient
lighting or appliances. On the other hand, 36.32 percent of respondents said "No," and a relatively

tiny minority, 4.48%, did not submit a response. There was not a single response that was indicated
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to be "Not displayed.”

Table 23Response on awareness of energy conservation practices, own work

Answer Count Percentage
Yes (Y) 119 59.20%
No (N) 73 36.32%
No answer 9 4.48%
Not displayed 0 0.00%

This question is quite helpful in determining the level of awareness that exists among the
population that was polled with regard to energy saving measures that are taking place within their
neighborhood. The replies that were positive imply that a considerable majority of the participants
are aware of such practices, which highlights the potential for community-driven activities to
promote energy efficiency. This data can be analyzed to provide community leaders and groups
with guidance on how to modify communication methods to increase knowledge of energy
conservation initiatives and participation in those programs, so cultivating a community that is

more sustainable and environmentally conscious.

10.21 Have you personally taken any steps to conserve energy in your daily life, such as
reducing energy consumption, turning off lights, or using energy-efficient appliances?
According to the findings of the survey, an overwhelming majority of respondents, or around

76.62%, have taken personal actions to reduce their energy use in their day-to-day life. This include
actions like as decreasing energy usage, switching to energy-efficient appliances, and turning off
lights when they are not in use. On the other hand, 18.91% of respondents said "No," and a smaller
minority (4.48%) chose not to submit a comment. There was not a single response that was

indicated to be "Not displayed."
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mYes(Y) = No(N) = Noanswer Not displayed

Figure 18Response on personal steps on conserving energy, own work.

The response to this question is critical to gaining an insight of the individual commitment to
energy saving activities within the group that was questioned. The comments that were positive
demonstrate that a widespread awareness and engagement in personal initiatives to increase energy
efficiency already exists. The analysis of these data not only provides insights into the performance
of individual efforts, but also reveals the potential for greater community-level impacts through

maintained energy conservation habits.

10.22 Do you believe that adopting more energy-efficient practices and technologies can
help reduce energy poverty in Hungary?
According to the results of the poll, there is a significant consensus among respondents, with

84.58 percent of respondents expressing the idea that adopting more energy-efficient practices
and technology can contribute to alleviating energy poverty in Hungary. On the other hand,
10.45% of respondents held a contradictory opinion, while 4.98% did not submit a comment.
This question acts as a barometer of how the general public perceives the possible influence of

energy-efficient measures on the reduction of energy poverty.
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Figure 19Response on the adoption of practicing energy efficient practices to reduce energy poverty, own work.
The overwhelmingly positive reaction is indicative of a widespread realization that the
implementation of energy-efficient techniques is an effective means of tackling the issues that are
connected with energy poverty. This emotion brings to light an opportunity for politicians,
communities, and organizations to collaborate on an initiative to leverage and promote sustainable

behaviors, which will ultimately contribute to the alleviation of energy poverty in Hungary.

10.23 How much money are you willing to spend on renovations in your house for energy-
efficient practices (in HUF)?
The results of the study point to a wide range of financial commitments on the part of respondents

with relation to the amount they are willing to invest in home improvements that will improve their
homes' energy efficiency. The willingness to spend can vary greatly, with respondents falling into
the following categories according to their budgets.
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Table 24Amount of money people willing to pay to renovate houses, own work

Amount in HUF Count
0-49,999 70
50,000-99,999 50

100,000-149,999 40
150,000-199,999 20
200,000-249,999 15
250,000-299,999 6

The respondents’ willingness to invest, on average, amounts to 94,650.77 HUF (Hungarian
Forints). The vast majority of responders do, in fact, fall into the lower budget categories;
nevertheless, there is also a sizeable representation in the spectrum between the two extremes.
When it comes to implementing energy-efficient techniques in their houses, the participants'
diverse financial considerations and objectives are brought to light by the statistics. This
information is helpful for decision-makers, enterprises, and service providers because it allows
them to customize their products and support systems to fit with the varied financial capacities that
are present among the population that was surveyed.
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11 CONCLUSION

11.1 Summary of key findings and contributions to addressing energy poverty in
Hungarian buildings
At the end of this thesis, which investigated the interplay of legal, economic, and engineering

aspects in the realm of climate protection and energy efficiency in Hungarian buildings, a
comprehensive panorama emerges, which is marked by nuanced insights into the perceptions,
behaviors, and challenges experienced by respondents. This thesis was written as part of a larger
project that investigated the interplay of legal, economic, and engineering aspects in the realm of
climate protection and energy efficiency in Hungarian buildings.

Demographic and Housing Dynamics

The investigation of demographic particulars, most notably age, serves as a foundational pillar
because of its far-reaching effects on income, adaptability to environmental limits, and knowledge
acquisition. This is because of the fact that age is one of the most important demographic details.
The accompanying analysis of different forms of housing and their characteristics provides a
sophisticated lens through which to observe the energy-related factors that are involved in a variety
of different living arrangements.

Energy Poverty and Dwelling Characteristics

A Crucial Revelation A crucial discovery lies in the split of housing kinds, ranging from
apartments to homes, along with a detailed investigation of their specific properties. This was
done in order to shed light on the relationship between energy poverty and dwelling
characteristics. The categorization of flats according to the materials used in their construction
contributes to a deeper comprehension of the ways in which the characteristics of a residence are
intertwined with issues pertaining to energy efficiency.

Spatial Distribution and the Different Types of Settlement

The geographic distribution of respondents across the different types of settled areas provides
important insights into the potential regional variances in energy-related concerns and solutions.
The thesis's applicability and relevance are improved as a result of this spatial understanding,
which focuses on the broader regional energy dynamics.

Economic Strata and the Realities of Income

The economic landscape can be better understood by an in-depth analysis of the distribution of
income in conjunction with the various forms of settlements. The identification of energy

poverty, in particular when viewed through the lens of the percentage of income dedicated to
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housing-related costs, highlights the financial difficulties that a considerable portion of the
population of respondents is currently experiencing.

Patterns of energy consumption and efficiency

A thorough understanding of energy consumption patterns can be attained through the
accumulation of information regarding common heating systems, the efficiency of those systems,
and the proactive steps taken by respondents for improving the energy efficiency of their homes.
A positive leaning toward environmentally responsible behaviors is indicated by a readiness to
make investments in the modernization of a building to improve its energy efficiency.

The Obstacles of Governmental Initiatives:

The recognition of the obstacles that are posed by an increase in the cost of living, namely in
housing and energy bills, highlights the economic pressures that are present among the

population that was polled. The assessment of the efforts made by the government displays a
spectrum of attitudes, which represent varied degrees of pleasure and concern about the situation.
Awareness at the Community Level and Individual Commitment

The investigation of awareness at the community level and individual commitment to energy
conservation methods reveals the active role that citizens play in the process. The potential for
holistic approaches to enhance sustainability is highlighted by the combination of personal
activities with community-level consciousness.

views and Collective Perceptions

The closing section debunks the collective views on the usefulness of energy-efficient activities in
alleviating energy poverty. These ideas are discussed in more detail in the previous section. The
fact that all of the respondents came to the same conclusion demonstrates that there is a widespread
comprehension of the transformative role that sustainable efforts may play in the solution of
energy-related problems.

Overall Concluding Statements In the broader context of this thesis, a rich tapestry of
interconnected elements emerges, revealing the intricate dance between legal frameworks,
economic realities, and engineering considerations in the pursuit of climate protection and energy
efficiency within Hungarian buildings. The findings provide policymakers, community leaders,
and organizations with a comprehensive resource that can offer actionable insights to inform
targeted interventions, promote sustainable practices, and address the multifaceted challenges that

are inherent in the pursuit of energy efficiency in Hungarian communities.
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11.2 Future Recommendation to Lower Energy Poverty in Hungarian Buildings
The report examines various approaches to tackling the energy issue in Hungary. These thoughts

arise due to the inherent complexity of the problem.

Based on the analysis of the survey results, it can be concluded that there is a need for income
alleviation among individuals in order to cope with the rising energy costs. Comprehensive
dissemination of knowledge on energy efficiency and appropriate energy utilization is vital,
reaching every corner through individual or collaborative efforts.  The government should
establish regulations and enforce their required compliance in all households. Another approach
that might be pursued is the introduction of technologies pertaining to energy efficiency and
lighting.

Authorities should devise and provide targeted financial assistance to low-income households for
their energy needs. These programs could include subsidies for energy-efficient house
modifications, reduced energy service pricing, and funding to enhance energy resilience among
low-income families.

Given that economic inequality directly results in energy poverty, it is imperative to advocate for
equitable distribution of income. In order to reduce energy expenses for individuals with limited
financial means, it is imperative to address and rectify these inequitable circumstances.
Individuals can acquire knowledge about energy conservation, eco-friendly practices, and energy-
efficient products by participating in workshops, community education programs, and outreach
initiatives.

Scientific and technological advancements provide incentives and subsidies to individuals who
utilize energy-saving gadgets. We should prioritize the adoption of energy-efficient products,
promote the use of renewable energy sources, and incentivize consumers to purchase energy-saving
home appliances.

Optimal effectiveness of energy poverty reduction initiatives necessitates close collaboration
between the government and non-governmental organizations (NGOs). Collaboratively, they can
undertake significant initiatives aimed at assisting economically disadvantaged individuals by
addressing technological, social, and economic challenges in the realm of energy.

Regular policy application audits and reviews can identify and rectify inefficiencies. Government
initiatives must be closely monitored to ensure they effectively reach the intended recipients and
adequately address their evolving requirements.

To change society, stress the economic and social benefits of living in an energy-efficient way.
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When teaching about smart energy, the long-term benefits of eco-friendly habits should be
emphasized.

Support new research and development projects that aim to make energy-efficient building
systems. Help make housing cheaper and more long-lasting, and back technology that saves energy.
Community needs and program success can be found through regular surveys. Feedback from the
community helps programs have the most effect and last the longest.

International cooperation is needed to end energy poverty, and each country can learn from the
successes of others. These cooperative solutions can help Hungary's energy poor people by letting
them share knowledge, resources, and experiences.

These ideas could change neighborhood programs and laws if they are put into action. It would

encourage fair and sustainable decisions regarding energy for Hungarian residential buildings.

11.3 Limitations of this study

To better understand the energy poverty of Hungarian residential buildings, a total of 23
questionnaires were surveyed in addition to other literature reviews. Because of the traits and
personalities of the respondents, the survey's outcome could not be ideal. The geographical
distribution was not uniform because of the researcher accommodation. Also, due to the
researcher's language problem, the poll was not able to contact respondents of all ages or

households in Hungary. Thus, these were the restrictions that applied to the investigation.
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