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Abstract

:

This study addresses methodical and empirical dimensions of energy poverty based on the case study of the Masovian Voivodeship (also referred to as Mazovia) of Poland, focusing on socioeconomic, technical, and infrastructural factors affecting the thermal comfort of households, while taking into account the local contexts. Using both objective and subjective indicators, this study analyses selected conditions and perceptions of household groups defined as “energy poor”. The representative study group surveyed during the research process includes 2000 residents of the Masovian Voivodeship of Poland. The study was conducted utilising the computer-assisted web interview (CAWI) and computer-assisted telephone interview (CATI) methods. Analysis results show significant regional differences: the prevalence of energy poverty varies significantly depending on energy costs, housing conditions, and heating sources. Results indicate that older buildings and single-family houses, especially those still using coal or wood heating, are characterised by the greatest vulnerability to energy poverty, often related to insufficient insulation and outdated heating infrastructure. Conclusions highlight the urgent need to implement targeted policy interventions, advocating for thermal efficiency programmes and support for low-income households to alleviate the wider socioeconomic and health consequences of energy poverty in the region.
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1. Introduction


One of the fundamental challenges in poverty research is its elusiveness, multidimensionality, and the way it intersects with complex social problems that go beyond mere deprivation of needs [1,2,3]. In this context, Eleanor Roosevelt could be quoted as follows: “Poverty is not limited to one aspect of life. It is like a disease that infects every part of it”. The relationship between economic poverty and energy poverty is close, with one potentially being both the cause and effect of the other [4,5,6,7]. The definitional framework of energy poverty is broad and does not refer solely to increased energy expenses [8,9]. Scientific studies also highlight the close relationship between energy consumption and economic development [10,11,12,13].



As Gonzalez-Eguino emphasises, energy consumption is necessary, but not sufficient by itself, for economic development [14]. Energy poverty, as defined by the European Partnership for Energy and the Environment (EPEE) [15] is the inability to afford adequate heating at a fair price. This phenomenon, defined as the inability to maintain an appropriate level of warmth in a household, constitutes a significant social problem, not only in countries with colder climates [16,17]. Energy poverty is not only a consequence of low income, but also results from inadequate housing conditions, such as insufficient thermal insulation of buildings, outdated heating systems, or lack of access to modern, efficient energy sources and infrastructure [18,19].



The definition of energy poverty has evolved over the years, but its core principles remain consistent. Early definitions focused primarily on the inability to heat a home, such as in the classic definition by Bradshaw and Hutton (1983), which refers to the “inability to provide adequate warmth in the home” [20]. Over time, the understanding of this phenomenon began to broaden. Boardman (1991) introduced an economic aspect, defining energy poverty, through the lens of expenditure, as a situation where households cannot allocate more than 10% of their income to energy [21]. Reddy (2000) enriched the definition by incorporating a technological context and access to various energy services, including reliability, safety, and environmental impact [22]. Bouzarovski and Petrova (2015) emphasised that energy poverty encompasses not only the material inability to provide adequate energy services but also their social dimension [23]. Hills (2012) refined the definition based on household expenditures, highlighting the ratio between income and energy costs [8]. Despite this evolution, the common denominator remains the lack of access to adequate energy services, reflecting the growing importance of multidimensional energy needs, which include both material and social aspects. Among the most recent publications, Szczygieł et al. (2024) describe energy poverty as a “multidimensional phenomenon in which an individual is unable to ensure an adequate, acceptable level of thermal, ventilation and lighting comfort in their place of residence” [7].



According to Bouzarovski and Petrova (2015), energy poverty is the result of three main factors: low-income levels, low energy efficiency of buildings, and high energy costs [23]. This problem has a complex foundation, arising from various factors. Lis et al. also identify relatively low household incomes and high energy costs as key elements of energy poverty, while additionally being aware that insufficient knowledge about effective energy management in households also plays a role [24].



Energy poverty, characterised by inadequate access to modern energy services, has been a persistent issue over the last two decades, affecting billions globally. The literature highlights the interconnections between energy access, housing conditions, and economic development, emphasising the urgent need for policy interventions. Measuring and addressing energy poverty is a critical aspect of sustainable development. Energy poverty is an increasingly important topic in global literature. Over the last 20 years, the number of articles on energy poverty has quadrupled according to the Web of Science publication analyses services (Figure 1).



The literature highlights the relationship between energy and poverty, emphasising the need to understand energy deprivation in different contexts and the implications for vulnerable populations [23,25,26]. Some authors look at the policy frameworks, both at national and EU level, aimed at tackling energy poverty through improved energy efficiency measures [27,28,29]. Furthermore, the documents suggest conceptualising energy poverty from a capabilities perspective to better comprehend the relationship between energy and wellbeing, allowing for interventions sensitive to local contexts [30,31].



While 2.4 billion people globally rely on traditional biomass for cooking and heating, 1.6 billion people have no access to electricity [32]. The cycle of energy poverty perpetuates economic deprivation as low-income households spend a significant proportion of their income on inefficient energy sources. Poor housing conditions are exacerbated by the reliance on traditional fuels, which leads to health problems, and the degradation of the environment energy poverty is intertwined with other forms of poverty, such as water scarcity, which further complicates efforts to improve living conditions [33,34,35,36]. In particular, global crises (such as the COVID-19 pandemic and the war in Ukraine) have highlighted the importance of energy access, revealing inequities in support for energy services and the need for a rights-based approach to energy [37,38].



Chevalier and Ouedraogo stress that the absence of access to modern energy sources greatly hinders economic progress. People experiencing energy poverty often devote significant time to collecting local energy materials, like wood and dung, which reduces the time available for more productive economic pursuits [33]. What is more, the same author pinpoints that the reliance on traditional energy sources can lead to health issues due to indoor air pollution and inadequate sanitation, further worsening the cycle of poverty. The affordability of energy remains a significant issue, as even those with access may struggle to pay for reliable energy sources. Upfront costs for connections and conversion technologies remain prohibitive, even for those with access to electricity [25]. A significant portion of the global population lacks access to clean cooking fuels and electricity, exacerbating health and economic disparities [39,40].



Lu and Ren discuss that the effects of climate change (extreme heat and cold) on energy poverty have changed worldwide, increasingly impacting vulnerable groups such as middle-aged people, women, and renters, highlighting the critical need for adaptable housing solutions [9]. The need for extensive infrastructure development to support energy access can lead to increased CO2 emissions, raising concerns about climate impacts [41].



Authors across the literature emphasise the links between housing conditions and energy poverty, emphasising larger, older, poorly insulated houses without basic energy services as key factors exacerbating energy poverty, especially in rental housing thermal comfort and increasing reliance on expensive energy sources [42,43]. Many impoverished households depend on traditional biomass and human power, which are insufficient for modern energy needs [40]. Sokołowski et al. investigated the relationship between energy poverty, housing conditions, and self-assessed health among individuals in Poland. The results of their paper show that individuals living in substandard housing conditions are significantly more likely to report poor health outcomes. What is more, improving housing conditions and access to efficient energy services could significantly enhance public health outcomes [44]. Policy priorities may vary depending on the country and its relationship with green energy [45].



The relationship between housing conditions, heating systems, and energy poverty stems from the interplay of technical, social, and economic factors. The technical condition of buildings significantly affects energy demand for heating. Older buildings, particularly those without thermal insulation, generate higher heating costs due to substantial energy losses. Investments in energy efficiency improvements, such as wall insulation or window replacement, can mitigate energy poverty risks by enhancing energy efficiency [23]. Heating systems also play a crucial role. Households using outdated heating systems, such as coal stoves, face higher energy costs with lower efficiency. Transitioning to modern, eco-friendly systems like heat pumps or centralised heating offers benefits but involves high initial costs, which pose a significant barrier for lower-income households [19]. Energy poverty refers to the lack of access to energy necessary to maintain minimum heating standards. It is caused by high energy costs, low incomes, and poor energy efficiency in buildings. This creates a vicious cycle: less-affluent households live in energy-inefficient homes and rely on cheaper but less efficient heating sources, which increases their energy costs and exacerbates financial difficulties. Therefore, policy measures supporting building retrofitting and access to modern heating systems are essential to reduce energy costs and improve living conditions [8,46].



This is in line with the following research because it was found that almost half of the respondents experience negative health effects of inappropriate temperature in living spaces. The most common problems indicated by the respondents included deteriorating mental state, respiratory diseases, and increasing fatigue. This shows how important it is to combat energy poverty in actions aimed at improving public health. The relationship between energy poverty and health is multi-faceted. On the one hand, it concerns negative health effects caused by staying in temperatures below the biological demand of our body; on the other hand, it concerns the special demand for energy in the case of the elderly, sick, and disabled people.



The literature on the subject highlights other significant factors, such as structural economic inequalities [46] and limited access to modern energy technologies [47]. Healy and Clinch (2002) emphasise that energy poverty is not limited to low-income households alone. It can also result from a lack of access to modern and efficient energy sources, which increases the risk of energy marginalisation and social exclusion [48]. Kalinowski et al. (2023) point out that energy poverty can be understood as either a lack of access to sufficient energy services necessary for daily living or excessive spending on energy, according to households’ subjective assessment [49]. This phenomenon has many dimensions: political, economic, health-related, infrastructural, social, climatic, and those related to energy transfer [7].



Effective policies and economic incentives are crucial with regard to decreasing energy poverty and must focus on expanding access to clean and affordable energy to break the cycle of poverty and promote sustainable development, especially in vulnerable regions [35,39,43], which is also confirmed in our research results. Analysing views on tools aimed at combating energy poverty, there is a strong polarisation between long-term actions (such as thermal modernisation programs) and ad hoc interventions, mainly for the poorest. Such a picture shows the uneven nature of the energy poverty phenomenon. From the perspective of policy makers, it would be correct to conduct parallel actions with a perspective on the group of poor and non-poor residents.



One of the most important documents in this field is the Energy Efficiency Directive (2012/27/EU) [50], amended by the Directive 2018/2002 (PE/54/2018/REV/1) [51]. It obliges Member States to promote energy efficiency, including through building renovation programs, particularly in the residential sector. Another significant act is the Directive (EU) 2019/944 of the European Parliament and the Council on common rules for the internal market for electricity [52], which requires Member States to introduce national definitions of energy poverty and protect vulnerable consumers. This directive emphasises the need to protect households at risk of energy poverty through appropriate market regulations. This process is long-term and requires changes to legal acts, which may be implemented at varying speeds. In the context of the European Commission’s broader initiatives, it is also important to mention the “Clean Energy for All Europeans” package (2019) [53], which promotes energy transition, improved energy efficiency, and consumer protection. This package supports actions aimed at reducing energy poverty by increasing access to renewable energy sources and providing support for households in difficult situations. Energy poverty is also addressed in the Regulation (EU) 2021/1119 of the European Parliament and of the Council on the European Climate Law (L243/1) [54], which sets the goal of achieving climate neutrality by 2050. This regulation highlights the importance of a just energy transition that takes into account the needs of the poorest social groups and combats energy exclusion. Additionally, the European Green Deal (COM/2019/640) [55], a key strategy of the European Commission, promotes the pursuit of energy transition and, more broadly, the fight against energy poverty. The goal of this initiative is to ensure that all Europeans have access to affordable, clean energy sources. Finally, under Regulation (EU) 2018/1999 on the governance of the energy union [56], Member States are required to develop Integrated National Energy and Climate Plans (NECPs). These plans must include measures aimed at combating energy poverty, ensuring a sustainable energy transition that does not exacerbate social inequalities.



Although the issue of energy poverty in Poland is only just beginning to be addressed in programs and strategies [57], at different levels of state and local government, combating energy deprivation is not new to the social policy system. While there is no nationwide programme in Poland to counter this multidimensional phenomenon [7], the problems faced by those considered to be energy poor are partially addressed through the provisions of Act of 10 April 1997—Energy Law (Journal of Laws 1997 No. 54, item 348) [58], and Act of 12 March 2004 on social assistance (Journal of Laws 2004 No. 64, item 593) [59]. The forms of aid provided in this area can be divided into two criteria: their form and their duration. Measures to combat energy poverty include material and financial forms, as well as short-term (immediate) and long-term assistance [49]. While intervention measures are essential for those in the most difficult situations, they generally fail to address the persistent, long-standing issues related to the quality of the inhabited buildings, housing units, and access to utilities at affordable prices. The issue of the broader quality of housing—such as insulation, materials, access to utilities, age, or the presence of dampness, damage, and deterioration—tends to be less interventionist in nature than the need to meet minimum thermal requirements that ensure the survival and health of the poorest. In the Polish social policy system, three tools have been used that indirectly address energy poverty—coal and energy allowances, and a housing allowance. Their indirect nature stems from two criteria: they are not systematically defined as measures to combat energy poverty (coal and energy allowances), and they address housing deprivation (housing allowance). Upon analysing these tools, it can be concluded that the approach to combating and preventing energy poverty in Poland is largely absent.



Taking into account the aforementioned definitions and approaches, as well as the early stages of understanding and addressing the problem in Poland, the aim of this article is to analyse the housing conditions and access to heat sources of people at risk of energy poverty in the Masovian Voivodeship of Poland. Energy poverty will be considered using objective (such as LIHC) and subjective indicators. The analysis will also take into account the subjective feelings of respondents regarding meeting their energy needs such as problems with paying energy bills, insufficient thermal comfort, and the poor technical condition of buildings. This article focuses on the analysis of technical and infrastructural aspects of energy poverty. The article is organised into the following sections: an introduction, a section on the background of the energy poverty issue in the European Union and Poland, a section covering the materials and methods used in this study, a results section, a discussion, and the conclusions of the study.




2. Energy Poverty in the European Union and Poland: Understanding the Background of the Energy Poverty Issue


One of the indicators of energy poverty used in the European Union is a self-reported inability to maintain an appropriate temperature in a flat (Figure 2). The data are collected through the EU-SILC survey. In the European Union, 10.6% of people experience this form of deprivation. Difficulties with heating are more common in households in Southern and Western European countries [45]. The highest percentage of people unable to adequately heat their homes in the EU is found in Spain (20.8%), Portugal (20.8%), and Bulgaria (20.7%). The lowest rates are in Finland (2.6%), Luxembourg (2.1%), and Norway (2.1%). In Poland, the same index equalled 4.7%. These figures reflect, to some extent, the relationship between energy poverty and weather conditions. In countries with higher rates of heating difficulties, the issue often stems from infrastructure not being prepared for the winter season. This includes the technical condition of buildings, the quality of available heating sources, and access to essential utilities such as electricity or gas. Poorly insulated homes, outdated heating systems, and the limited availability of affordable and efficient energy sources contribute to the challenge of maintaining adequate heating in households [60]. However, it is worth noting that lower rates of heating difficulties in other countries are not solely due to wealth [61]. A key factor is the residents’ ability to adapt to changing climatic conditions, including the four seasons. In many developed countries, infrastructure and energy systems are better equipped for winter, and communities are able to manage resources effectively, minimising the risk of energy poverty [62].



Due to the ongoing war in Ukraine, within a year from its full-scale expansion, there was an increase in natural gas prices throughout Europe (Figure 3). Despite the fact that the price per kWh of natural gas expressed in EUR in Poland is lower than the European average, such a significant increase is felt by all residents. The effects of the price increase are felt most strongly by those with the lowest incomes. For some of these people, the need to cover energy fees involves giving up meeting other needs at an adequate level.



Heating demand varies from one EU member state to another and is directly related to the prevailing climate. Due to changing climate conditions, the value of this index can be expected to decrease. In 2021, the “heating degree day” (HDD) index fell by 9% year-on-year. (Note that in the Eurostat database, the heating degree day (HDD) index is used to quantify the demand for heating based on outdoor temperature relative to a threshold temperature of 15 °C, below which heating is required to maintain indoor comfort. HDD measures how many degrees Celsius the outdoor temperature falls below a set indoor target (18 °C), indicating the demand for heating. The colder the outdoor temperature, the higher the HDD value, which varies across EU Member States and reflects regional climate differences. As climate conditions change, a general decrease in HDD values is anticipated. The HDD formula is as follows: if Tm ≤ 15 °C, then HDD = ∑i(18 °C − Tim); otherwise, HDD = 0, where Tim is the average outdoor temperature for day i (source: [38]). The difference of 11% between Poland and the average of the European Union member states is particularly significant (Figure 4). This means a longer heating season, higher heating costs, the need for more thermal insulation of buildings, and a higher risk of energy poverty.



Natural gas consumption consists of factors such as individual demand, the energy efficiency of the heating source and building, and the availability of gas connections. The differences in gas consumption in Poland vary spatially (Figure 5). It is noticeable that consumption is higher in the southwestern part of Poland and also in large cities and adjacent municipalities. In urban areas, 72.2% of dwellings have access to natural gas infrastructure, while only 26% have the same access in rural areas [63].





[image: Energies 17 06114 g004] 





Figure 4. Heating degree day index in the European Union and Poland. Source: own compilation based on the Eurostat data (nrg_chdd_a) [64]. 
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Figure 5. Intensity of annual natural gas consumption per user in the municipalities of Poland in 2021 (in kWh). Source: own compilation based on the Statistics Poland data [65]. 
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In 2020, 83% of dwellings in Poland were equipped with central heating, while 57% with gas mains [66]. The average floor area of a room and the number of rooms per dwelling also diverges, with an average of 18.25 m2 in 2020. The average number of chambers per dwelling in urban areas is 3.83, and in rural areas, the average number is 4.38. In 2020, the energy consumption in urban municipalities on average equalled 1.68 MWh per capita, while the same rural municipalities consumed 0.88 MWh. Such indications may point to the difficulty of heating adequately in rural areas, which are at greater risk of energy poverty. The probability of energy deprivation increases with the area of the dwelling and the number of rooms.



In Polish law, energy poverty has been defined since 2022 by the fulfilment of three criteria: low income and high energy expenditure and living in a dwelling with low energy efficiency [67]. The measurement of energy poverty is based on several indicators, including the LIHC (low income, high cost) method. Another measure, the double median of energy expenditure (2M), assesses whether a household spends more than twice the median energy expenditure. Indicators of the severity of energy poverty consider aspects such as difficulties in paying bills, poor building conditions, or insufficient thermal comfort during winter. Energy poverty is a complex issue, encompassing social, health, infrastructural, and climatic dimensions. The relative newness of energy poverty as an issue in Poland results in a lack of comprehensive statistics in this area. According to Statistics Poland [68], in 2021, 10.5% of Poland’s population was at risk of energy poverty (according to the LIHC indicator), with 10.3% in the Masovian voivodeship. Based on the 2M indicator, 18.8% of the population in Poland and 18.7% in Masovian were at risk of energy poverty. According to the Statistics Poland [69], the share of expenditure on housing and energy carriers in 2023 increased by 0.4 percentage points compared to the previous year, reaching 19.9%. The share of energy carrier expenditure alone was 11.5%, a decrease in 0.2 percentage points compared to 2022. Access to gas is available to 84.5% of city dwellers and 86.6% of rural residents. Running hot water is available in 99% of rural homes and 99.6% of urban homes. Central heating is available in 86.4% of homes.




3. Materials and Methods


The aim of the article is to discuss the housing conditions and access to heat sources of people at risk of energy poverty in the Masovian Voivodeship. In this way, we want to specify one of the dimensions of energy poverty. The results show that the number of people affected by energy poverty in the Masovian Voivodeship in 2023 ranged from 7.1 to 38.1% of the total population, depending on the adopted poverty measurement indicator. The varied results result from the existence of many different measures of assessing energy poverty. Energy poverty measurement indicators should be treated as complementary, not alternative.



The key result of the conducted study is an objective measure of energy poverty, namely, LIHC (low income, high cost), as well as the subjective feelings (perceptions) of the respondents towards meeting their energy needs. This indicator is considered in 2 thresholds—10 and 25%—of the share of energy expenditure in the total household income. The lower threshold does not indicate deprivation, which can be considered serious and health- and life-threatening, but rather a state of threat of poverty; it concerns 38.1% of residents. The 25% threshold is considered to denote real deprivation, i.e., being a real threat to health and life, and concerns 8.3% of residents. The number of people affected by energy poverty in the Masovian Voivodeship ranges from 0.8 for people who cannot pay their energy bills on time to 18.7 in the case of the 2M indicator (double median energy expenditure). The largest number of people in Mazovia who declare that they have to save energy are among those using electric heating and those who heat with wood and coal. Problems with paying bills are declared by 15.6% of residents of the Mazovia, and 19.5% consider their thermal comfort to be insufficient in the winter. The starting point in this article is the respondents’ declarations about the poor condition of the buildings they inhabit (19.4%).



The research described in this article is part of the project entitled “Conducting a study on the causes of energy poverty in the Masovian Voivodeship along with the preparation of a report (diagnosis)” (1/MCPS/-5/2023/B/BS). The results presented in this article provide a detailed analysis of the findings discussed in the publication “Diagnosis of the Causes of Energy Poverty in the Masovian Voivodeship. Final Research Report” [49]. The aim of the project was to assess the scale and determinants of energy poverty in the Masovian Voivodeship.



The Masovian Voivodeship is the largest in Poland in terms of both area and population (Figure 6). It covers an area of 35,559 km2, accounting for 11.4% of the country’s total area. As of the end of 2022, the population of the Masovian Voivodeship was 5.51 million (14.6% of the national population). The average population density was 155 people/km², which was the third-highest among Polish regions (after the Lesser Poland and Silesian Voivodeships). In 2022, 64.7% of the population lived in urban areas. The voivodeship (Figure 6) consists of 37 poviats and 5 cities with poviat rights (Warszawa, Ostrołęka, Płock, Radom, Siedlce), which are divided into 314 municipalities (35 urban, 54 mixed urban-rural, and 225 rural municipalities). The Masovian Voivodeship is divided into two statistical regions: the Warsaw Capital Area and the Masovian Regional Area. The significant differences between these areas are reflected in the varying social phenomena observed in Poland, driven by the presence of a highly urbanised central area and poorer peripheral regions.



The studied area is the Masovian Voivodeship in Poland, which is also a macroregion (NUTS 1). This article uses aggregation into two regions—the Warsaw Capital Area and the Masovian Regional Area (NUTS 2)—and subregions (NUTS 3). There are 9 subregions in the Masovian Voivodeship (Table 1).



It is also important to outline the weather background to understand the context. The Masovian Voivodeship, located in central Poland, has a warm temperate climate with distinct continental features. There is a clear division into four seasons: winters are colder than on the coast, but milder than in the mountains; and summers are warm, often with temperatures above 25 °C. Precipitation averages from 500 to 700 mm per year, with greater intensity in summer, mainly in the form of storms. Compared to Europe, Masovia resembles Central European countries in terms of climate, but compared to Western Europe, it has colder winters and more pronounced differences between seasons. Compared to the south of the EU, such as Greece or Spain, winters are much colder and summers more moderate. Climate change is causing shorter, less-snowy winters and warmer and drier summers, which affects agriculture and water management in the region. Masovia’s climate is becoming increasingly dynamic under the influence of global changes. In practice, this means that the heating season occurs in the autumn–winter period. The need to cool rooms in the studied region is relatively low.



In both subregions, research was conducted among residents and beneficiaries of social welfare centres using a variety of research methods. This study was carried out on a sample of 2000 residents of the Masovian Voivodeship, stratified by geographic region (county), place of residence (urban/rural), and gender. The sample was proportionally adjusted to match the demographic structure of the voivodeship population, based on 2021 data from the Statistics Poland (Central Statistical Office, CSO), which indicated a population of 5,512,794. The research employed CAWI (computer-assisted web interviewing) and CATI (computer-assisted telephone interviewing) techniques, which were specifically chosen to reach a large and geographically dispersed sample efficiently. The sampling strategy was adapted to the specificity of the population of the groups studied. A sample of 2000 residents of the Mazovian Voivodeship was selected to ensure representativeness of the population of the voivodeship in terms of demographics and space, using CAWI and CATI techniques, which allow for effective access to a wide group of respondents. Potential limitations were also identified: the possibility of excluding people with limited access to technology (CAWI) or the impact of the interviewer’s presence on PAPI responses.



The study of beneficiaries of social welfare centres was conducted on a sample of 625 individuals (Table 2). The sample selection was based on data from the Masovian Social Policy Centre (MSPC) from 2022, which showed that 115,386 people were receiving social welfare benefits, with 32.6% residing in rural areas and 67.4% in urban areas. The PAPI (paper and pencil interviewing) and IDI (in-depth interviews) techniques were used as they allow researchers to gather in-depth qualitative insights from targeted groups, complementing the quantitative findings.



The criteria for sample selection included place of residence (urban/rural) and location (county), allowing for a representative analysis of energy poverty among the groups most vulnerable to social exclusion. The demographic structure of the respondents revealed significant differences between the WCA and MRA.



In the centrally located WCA, older individuals, aged 70 and above, predominated (27%). In contrast, in the peripheral MRA, there was a higher proportion of younger people aged 30–39 (22.7%). In terms of income sources, the majority of beneficiaries in both regions relied on non-wage sources, such as social benefits, donations, or alimony (60.2%). Pensions were the primary income source for 18.3% of respondents, while wage labour accounted for less than 20%. Furthermore, 54% of respondents rated their financial situation as poor, indicating difficult economic conditions in both regions. The distribution of financial situation assessments and the structure of main income sources were similar in both WCA and MRA, suggesting that energy poverty affects both urban and rural residents.




4. Results


Analysing subjective difficulties in paying bills in the Masovian Voivodeship, it can be observed that Warsaw, which is the most developed centre of the region, stands out with one of the higher rates, amounting to 13.7% (Figure 7). Despite the occurrence of higher incomes, the declared difficulties in paying bills may be related to the higher expectations of residents. In the central subregions surrounding Warsaw, such as Warszawski Wschodni and Warszawski Zachodni, as well as Żyrardowski, the indicators of difficulties in paying bills reach the lowest values, i.e., around 10%. In these areas, there is a greater diversity of heat sources, in contrast to Warsaw, which relies on central heating systems and gas. Difficulties at a level lower than 14% occur in the Ciechanowski and Radomski subregions. The greatest problems with paying bills occur in the Siedlecki (24.3%) and Płocki subregions (16.9%).



Among households that frequently struggle to pay their heating bills, 38.7% find it definitely difficult to maintain a satisfactory temperature, and 25.6% find it rather difficult (Table 3). In contrast, households that only occasionally have trouble paying report 41.7% finding it rather difficult and 30.6% finding it neither difficult nor easy to keep their home warm. This distribution suggests that frequent issues with bill payments correlate with greater difficulty in maintaining warmth during colder months, potentially indicating financial vulnerability among these households. For households facing frequent payment problems, 41.4% report that it has become definitely more difficult to cover heating bills compared to the previous year, while 20.9% find it more difficult. Among those with occasional payment problems, 37.8% find it more difficult, and 24.2% report it as definitely more difficult. These data highlight the significant impact that rising energy costs or other financial challenges are having on households that are already struggling with heating expenses.



Among households with frequent payment issues, 36.9% agree and 31.6% definitely agree that environmental care is a responsibility (Table 4). Households with occasional payment issues show similar levels of agreement, with 30% agreeing and 24.8% definitely agreeing. Despite financial difficulties, a substantial portion of both groups continues to express a commitment to environmental responsibility. However, a majority in both groups support using any available fuel to maintain warmth, with 49.8% of those frequently struggling definitely agreeing and 35% agreeing. Among households with occasional payment difficulties, 37.6% definitely agree and 25.7% agree. This support suggests that for many households, immediate heating needs outweigh environmental concerns, particularly for those facing frequent financial strain.



Regarding satisfaction with current energy policy, 28.7% of households with frequent payment issues agree and 15% definitely agree, while none expressed uncertainty. Among those occasionally struggling, 22.2% agree and 8.4% definitely agree. The low approval ratings from both groups indicate that current policies may not be seen as effectively addressing affordability or accessibility for vulnerable households. Winter temperatures also appear crucial, with 41.1% of households with frequent payment problems definitely agreeing that a mild winter helped avoid severe financial hardship, and 26.2% agreeing. Among those with occasional issues, 26.1% definitely agree and 21.8% agree. These responses suggest that milder winter conditions provide financial relief to households already burdened by heating expenses.



Energy-saving devices are moderately used by both groups. Among households with frequent payment issues, 30.6% definitely agree and 27.7% agree that they use such devices, while those with occasional payment issues report 32.3% agreeing and 27.5% definitely agreeing. This indicates a consistent interest in energy-saving practices despite financial challenges, likely reflecting an awareness of the potential for long-term savings.



The spatial differentiation of households living in buildings in poor technical condition by subregions of the Masovian Voivodeship primarily illustrates the polarisation between the WCA and MRA regions (Figure 8). These problems were least noted in the Warsaw Capital Area, where the percentage of households living in poor conditions is the lowest (7.4–8.7%). This indicates relatively high infrastructural conditions in the centre of the voivodeship compared to peripheral areas. In subregions such as Żyrardowski and Radomski, moderate values can be observed (8.8–13.9%). In these areas, a gradual deterioration of housing conditions can be observed with the increase in the number of rural areas and cities characterised by lower socioeconomic development. In subregions such as Siedlecki and Płocki, the percentage of households living in buildings in poor condition is increasing. In the Siedlecki subregion, up to 14.0% of residents declare these problems, in the Ciechanowski subregion, it is almost 40%. A similar situation can be observed in Żyrardowski subregion. The highest level of households living in buildings in poor technical condition is in the north of the province, in the Ostrołęcki subregion, where these values reach up to 65.4%.



Households living in buildings in poor technical condition are a very heterogeneous concept (Table 5). Apart from the subjective aspects of housing conditions, the analysis only took into account aspects constituting objective deprivation of needs. In this study, “poor technical condition” was divided into various technical aspects of the buildings. These include the occurrence of dampness, rot, and leaks outside the buildings and in the living space. In terms of building type, the largest number of households in poor technical condition are single-family houses (63.5%), followed by apartments in blocks of flats (18.9%) and other buildings (17.6%). Less frequently, problems with the condition of the building were declared by residents of tenement houses (6.7%), semi-detached houses (4.6%), and terraced houses (2.4%). From the perspective of the year of construction, 74.3% are buildings built before 1984. This mainly concerns buildings older than 1975 (59.2%). As many as 17.8% were built between 1985 and 2004, and only 5.7% after 2005. In terms of the legal title to real estate, 54.4% are properties without a mortgage, 15.4% are properties with a mortgage, 3.8% are rented, and 21.8% are other forms of ownership, including subletting part (11%) or the entire apartment (3%), cooperative apartments (5.6%), and living with a family and sharing costs (3.6%). Analysis of building insulation indicates that 59.8% of buildings do not have it, 22.6% have partial insulation, and only 17.6% are fully insulated.



In terms of the source of heating, 45.9% of buildings in poor technical condition use coal or eco-pea coal furnaces, 15.4% use wood furnaces, 15.4% use central heating, and 9.4% use gas furnaces. Other heating sources constitute 13.9%, with the majority of “Other” responses suggesting that respondents do not know the heating source. The relationship between the last renovation was also analysed. This concept is broad, and it is difficult to uniformly determine its scope and interference with the general condition of the building. Among those surveyed, 34.1% of buildings were renovated more than 11 years ago, 18% have never been renovated, and 5.6% have undergone renovation in the last two years.



Households in buildings of poor technical condition report high levels of difficulty maintaining a comfortable temperature during colder months. Specifically, 45% find it definitely difficult, while 45.6% report it as rather difficult. This highlights significant discomfort and suggests that structural deficiencies exacerbate heating difficulties. In terms of financial ability to cover energy costs compared to the previous year, 47.9% report it as more difficult, and 29.6% as definitely more difficult, while a mere 11.1% experience no change. The data underscore the financial strain on these households, possibly compounded by higher heating needs due to building conditions.



Among respondents, 19.9% agree and 34.4% definitely agree that caring for the environment is important, even if it increases energy costs (Table 6). Only 10.1% are uncertain, suggesting that a sizable portion of respondents prioritise environmental concerns, although to a lesser extent than those prioritising thermal comfort. A majority of respondents support using any available fuel, including waste, to ensure thermal comfort. As manty as 32.1% agree and 59.3% definitely agree with this approach, while none are undecided. This suggests that for many households, maintaining warmth takes precedence over environmental considerations, potentially due to urgent heating needs and limited financial resources.



A relatively low percentage of 6.3% definitely considers the state’s energy policy to be appropriate, and 29.1% agree with it moderately. This indicates high dissatisfaction with the state’s actions among people experiencing housing deprivation. A mild winter provided some financial relief, with 50% definitely agreeing and 6.6% agreeing that it helped avoid serious financial issues. No respondents expressed uncertainty. This indicates the significant financial impact of winter temperatures on households’ energy expenditures, particularly in structurally compromised buildings. The use of energy-saving devices is moderately common, with 43.8% definitely agreeing and 19% agreeing to their usage. No respondents were undecided. This indicates an awareness of and investment in energy efficiency, though the structural issues of buildings may limit the overall effectiveness of these measures in reducing heating costs.



A significant portion of respondents who claimed that there were too-high energy prices report difficulty maintaining satisfactory indoor temperatures during colder months. Specifically, 42.1% consider it definitely difficult and 44.8% consider it rather difficult. These figures underscore the high prevalence of energy poverty, where many households struggle to afford adequate heating, likely due to elevated energy prices. Compared to the previous year, 32.2% of respondents find it more difficult and 37.4% find it definitely more difficult to cover energy expenses. Only 18.9% perceive no change. This trend suggests rising energy costs, limited income growth, or both, placing additional strain on household budgets.



Then, asked about environmental responsibility, 16% of respondents agree and 30.3% definitely agree that taking care of the environment is essential, even if it leads to higher energy expenses. However, 26% responded with “It’s hard to say”, highlighting the internal conflict many households may feel between prioritising sustainability and managing high energy costs. Opinions are mixed regarding the use of any available fuel, including waste, to secure thermal comfort. While 23.9% agree and 9.5% definitely agree with using unconventional fuels, 30.6% are undecided. This indicates both a willingness among some to prioritise thermal comfort at potentially environmental costs and hesitance among others due to environmental or health concerns.



Satisfaction with the state energy policy at the time was notably low, with only 13.2% in agreement and 6.8% strongly in agreement. The low satisfaction could indicate a perceived inadequacy of current policies in addressing energy affordability or in providing substantial relief for those affected by high energy prices.



A mild winter provided financial relief for 52.5% of respondents, who definitely agree that it helped avoid serious financial difficulties. An additional 18.7% agree with this sentiment. This finding illustrates the significant impact of seasonal temperature variability on household energy costs and financial well-being, with warmer winters temporarily reducing heating expenses for many. The use of energy-saving devices is somewhat common among respondents, with 37.1% definitely agreeing and 15.8% agreeing that they utilise energy-saving devices. This shows some adoption of efficiency measures, likely as a cost-saving response to high energy prices.



An LIHC index at the 25% threshold is strongly diversified across subregions of the Masovian Voivodeship. It is highlighting variations in energy poverty based on objective measures. The lowest values of the index (7.2%) are observed in the subregions Siedlecki and Radomski (9.2%), where fewer households experience significant energy cost burdens. Moving to the moderate range (9.4%), Warszawski Zachodni region shows slightly higher energy poverty but still remains below the average (Figure 9).



In contrast, above-average LIHC values (11.5–13.5%) are found in areas such as Warsaw and northern regions of the Masovian Voivodeship. A high value of the LIHC index (13.65–15.6%) covers subregions like Żyrardowski and Warszawski Wschodni, which is part of the Warsaw Capital Area, which also show significantly higher energy poverty levels in areas characterised by high economic development. The highest values are concentrated in the northern subregion Ciechanowski, where up to 17.7% of households experience severe energy cost burdens. These more rural and less economically developed areas are most affected by energy poverty, in contrast to the metropolitan and eastern regions, which display relatively lower LIHC values due to higher incomes or lower energy costs. The map reveals a divide between northern subregions suffering from the highest levels of energy poverty, while central and eastern regions, particularly in WCA, experience more moderate-to-low energy cost burdens relative to income.



Table 7 presents the low income, high cost (LIHC) indicator, which is an indicator of low income and high costs. It refers to energy expenditure in the total income of a household. Three ranges of this indicator were adopted: LIHC from 11% to 25%, i.e., the state of energy poverty; from 26% to 50%, i.e., the state of deepened energy poverty; and above 50%, i.e., the state of extreme energy poverty.



This indicator refers only to the economic dimension of this phenomenon. The largest share in the LIHC range from 11% to 25% is held by houses (48.5%) and apartments (34.9%). Importantly, residents of single-family buildings had great difficulty in estimating costs; this concerned almost half of this group. Residents of other buildings declare expenses in this range to a lesser extent. These include, among others, tenement houses (5.2%), semi-detached houses (3.8%), and terraced houses (3.7%). In the range from 26% to 50%, single-family houses also dominate (51.3%), and in the range above 50% threshold, they dominated by as much as 84.4%. In the LIHC range from 11% to 25%, most buildings date back to before 1984 (38%), including over 20% older than 1975. Among the respondents, 23% live in buildings built after 2005 and have expenses in this range. Over 15% are buildings from 2005 to 2014, and 7.6% from 2015 and newer. In the range from 26% to 50% and above 50%, older buildings, built before 1984, also dominate (46.9% and 40.5%, respectively). Almost 1/3 of them are buildings older than 1975. In the LIHC range from 11% to 25%, most buildings are mortgage-free (49.2%). Over 10% are cooperative apartments, as well as various forms of living with a family (almost 15%). In the range from 26% to 50%, houses without a mortgage also dominate (48.0%), similarly to the range above 50% (45.5%). In the case of the highest range, a large group also consists of people living with their families, i.e., over 30%, as well as owners of houses with a mortgage (11%).



In the LIHC range from 11% to 25%, most buildings are fully insulated (59.2%), while in the higher LIHC ranges, the percentage of fully insulated buildings decreases in favor of partially insulated and uninsulated buildings. In the range from 11% to 25%, buildings heated by a central system (31.4%) dominate, as well as using coal or eco-pea coal furnaces (26.3%). There was also a share of over 13% of wood-burning stoves, as well as relatively rare shares of gas and oil boilers (3.5%), photovoltaic installations (3.3%), electric heating (6.4%), and heat pumps (5.3%), ranging from 3 to 6%. In the higher LIHC ranges, the share of coal or eco-pea coal stoves is growing (33.8% and 21.8%), while the share of central systems is decreasing. The share of electric heating (55%) and wood-burning boilers (38.5%) is also increasing significantly. In the LIHC range from 11% to 25%, the largest share is held by buildings renovated 3–5 years ago (25.4%). In the range from 26% to 50%, the same category dominates (29.8%), while in the range above 50%, the number of buildings renovated 6–10 years ago is growing (68.3%).



Observing the LIHC value in the context of the social situation and the ecological views of the respondents (Table 8), it can be seen that maintaining a satisfactory temperature in winter is perceived as a major challenge. The group that is particularly vulnerable are people who are in the most difficult financial situation in relation to energy expenditure (over 50% LIHC). As many as 24.3% of this group claim that it is definitely difficult for them, and 10.8% assess the situation as rather difficult. Compared to the group with lower costs (11–25% LIHC), only 5.1% of people indicate definitely difficult conditions. Slightly over 30% declare that maintaining thermal comfort is neither difficult nor easy. Such answers can be understood in many ways: difficulties may be seasonal in nature, and many factors may also overlap, which makes a uniform answer impossible.



The data clearly indicate the relationship between the amount of energy expenditure and difficulties in maintaining an appropriate temperature in the home in the colder months. The ability to pay energy bills compared to the previous year also worsens with the increase in energy costs. In the most difficult group (over 50% LIHC), 30.7% of respondents said it was harder than a year ago, and as many as 50.4% indicate that it is definitely harder than a year ago. In comparison, in the lower group (11–25% LIHC), 36.7% of people think it is harder to pay bills, but only 14.5% indicate that they believe it is definitely harder, which shows a gradual increase in financial burden with rising energy costs. Environmental views in the context of financial hardship also differ depending on the level of LIHC. Responsibility for protecting the environment, even at the cost of higher energy costs, is most supported by the group with the highest energy costs; 37.8% of respondents from this group strongly agree with this thesis, while 26.5% agree moderately. Among those at lower costs (11–25% LIHC), 29.3% moderately agree, with only 25.5% expressing strong support. A large proportion of respondents are unable to express their opinion on this subject; in the group with the highest energy costs, as many as 36.3% of respondents answered, “difficult to say”. A significant proportion of respondents struggling with high energy costs also agree with the need to use every available fuel, including waste, to ensure their thermal comfort. In the group above 50% LIHC, as many as 49.8% of respondents strongly agree with this statement, and another 36.9% agree moderately. The assessment of the state’s energy policy among people with high energy costs is relatively low. Only 5% of respondents from the group above 50% LIHC strongly agree that this policy is appropriate, and 13% agree moderately. In the group with lower energy costs (11–25% LIHC), a slightly higher percentage (19.1%) agree with the state’s energy policy. The mild winter seems to be a factor that helped many people avoid serious financial problems. In the group above 50% LIHC, half of the respondents (50%) strongly agree that they have not experienced any major difficulties due to the mild winter, with another 45.5% moderately agreeing. In the lower energy cost group (11–25% LIHC), the percentages are 22.3% for strongly agreeing and 31% for moderately agreeing, indicating a greater dependence on weather conditions for those with higher energy costs. The use of energy-efficient electronic devices is most common among respondents in the above 50% LIHC group, with 27.3% strongly agreeing and 20% moderately agreeing that they use such devices. In the lower LIHC group (11–25%), 31.9% of respondents strongly agree that they use such devices.



Insufficient thermal comfort in winter is a highly subjective indicator. These difficulties are most often experienced by residents of the Ciechanowski (15.8%) and Płocki (12.5%) subregions (Figure 10). In these subregions, problems expressed by objective and subjective measures accumulate. In the Radomski and Warszawski Wschodni subregions, the percentage of households experiencing insufficient thermal comfort is around 6%, which suggests a relatively moderate problem. In the Warszawski Zachodni and Siedlecki subregions, these values are higher and amount to less than 10%. The lowest percentage of households experiencing insufficient thermal comfort in winter, around 5% of residents, was recorded in the Ostrołecki and Żyrardowski subregions.



Households that report having definitely no thermal comfort during winter face significant challenges in maintaining a satisfactory temperature (Table 9). Of these households, 54.8% find it definitely difficult to keep their homes warm, while 45.2% find it rather difficult. In contrast, households that report no thermal comfort, but not to the same extreme, show 21.1% as finding it definitely difficult, 51.5% as rather difficult, and 24.2% as neither difficult nor easy. This pattern suggests a strong correlation between lack of thermal comfort and perceived difficulty in maintaining a warm environment. For households with definitely no thermal comfort, 48.5% report that it is definitely more difficult to cover energy bills compared to the previous year, while 24.1% find it more difficult. For households with no thermal comfort, 37.2% find it more difficult, and 20.9% report it as definitely more difficult. This difference underscores that financial strain in covering energy costs is more acute among those with the poorest thermal comfort.



In terms of agreement with environmental responsibility (Table 10), even at the expense of higher energy costs, 17.3% of those experiencing definitely no thermal comfort agree and 27.9% definitely agree. In comparison, 27.8% of households with moderate discomfort agree and 25.3% definitely agree. Notably, 26.1% of the former group found it hard to say, possibly reflecting conflicted priorities between environmental responsibility and immediate heating needs. A substantial proportion support using any available fuel for warmth, including 49.9% who definitely agree and 20.3% who agree among those with definitely no comfort. Households with moderate discomfort also show high support, with 37.2% definitely agreeing and 35.5% agreeing. These responses indicate that a lack of thermal comfort may drive households to prioritise immediate comfort over environmental concerns.



Among households with definitely no thermal comfort, 15.5% agree that the current state energy policy is satisfactory, while 6% definitely agree with this statement. In comparison, 19.4% of those with moderate discomfort agree and 9.1% definitely agree. Both groups show low levels of satisfaction, indicating that current policies may be viewed as inadequate in addressing the needs of those facing thermal comfort challenges. For households with definitely no thermal comfort, 35.9% definitely agree that a mild winter saved them from serious financial issues, while 13.6% agree. Households with moderate discomfort report similar results, with 38.4% definitely agreeing and 22.5% agreeing. These figures suggest that milder winters provide significant financial relief to households struggling with thermal comfort. Among those with definitely no thermal comfort, 37.9% definitely agree and 19.1% agree that they use energy-saving devices. Households with moderate discomfort report 27.8% agreeing and 28.4% definitely agreeing. These responses indicate a moderate uptake of energy-saving practices, possibly as a strategy to mitigate high energy costs despite discomfort.




5. Discussion


This study highlights the multidimensional nature of energy poverty in the Masovian Voivodeship, considering both infrastructural–technical and socioeconomic factors. Using a wide range of objective and subjective indicators, our research reveals specific patterns of deprivation related to building conditions, energy sources, and the socioeconomic status of residents. These findings underscore regional disparities within Poland and position the Masovian Voivodeship within the broader European efforts to mitigate energy poverty.



The analysis identifies a significant relationship between building age, insulation quality, and the occurrence of energy poverty. Households in older buildings, especially those constructed before 1975, experience higher levels of energy poverty, as reflected in both LIHC (low income, high cost) indicators and subjective thermal comfort. Over 74% of buildings in poor technical condition fall into this category, lacking effective insulation and often relying on outdated heating systems such as coal stoves and wood burners. These factors increase residents’ vulnerability to extreme winter temperatures, leading to higher energy costs and a decline in health and well-being. The presence of outdated heating systems further highlights technical deficiencies. For example, a large portion of households in the Masovian Voivodeship that rely on coal heating face severe challenges in maintaining adequate indoor temperatures. Relying on less efficient heating methods places additional burdens on household budgets and contributes to environmental degradation, in contrast to more sustainable systems such as gas boilers or district heating, which are more common in urban areas like Warsaw. The findings also reveal the social dimensions of energy poverty, influenced by income level, ownership status, and perceived financial difficulty. This suggests that energy poverty in the Masovian Voivodeship extends beyond direct economic hardship, as high energy costs relative to income generate chronic financial stress among vulnerable households.



Across all groups, there is low satisfaction with the state’s current energy policies, with very few respondents “definitely agreeing” that these policies are adequate. The low approval rates (between 6% and 15%) suggest a perceived gap between policy objectives and the lived experiences of households facing energy poverty. The dissatisfaction with current energy policies, coupled with significant challenges in covering heating bills, suggests a potential policy failure to support energy affordability and thermal comfort for vulnerable populations. This may highlight an area for policymakers to reconsider subsidy structures, energy efficiency programs, or targeted financial support for low-income households.



For many households, a mild winter acts as a buffer against severe financial stress. Approximately 35–50% of respondents report that a mild winter saved them from serious financial problems. This finding highlights the vulnerability of these households to seasonal changes in temperature, with warmer winters temporarily easing the strain on energy expenditures. The reliance on mild weather for financial relief underscores the precarity of households in poor building conditions. Warmer winters are not a sustainable or predictable solution to energy poverty, suggesting the need for permanent improvements to housing and energy efficiency. While some respondents use energy-saving devices, adoption rates vary across groups. Interestingly, households with severe thermal discomfort have slightly higher rates of energy-saving practices, potentially as a strategy to reduce energy bills. This suggests a willingness to adopt energy-efficient technologies, though financial or practical barriers may limit widespread adoption. The moderate use of energy-saving devices suggests an opportunity to increase adoption through incentives or subsidies. Addressing this gap could help mitigate energy costs for financially vulnerable households, improving both comfort and cost efficiency.



The subjective data show that households with lower incomes or greater financial difficulties are more likely to face significant heating challenges and are more open to using unsustainable fuel sources to maintain comfort. This disparity emphasises that economic inequality is a significant factor in energy behaviour, with lower-income households disproportionately burdened by high energy costs. Despite a theoretical commitment to environmental responsibility, many respondents prioritise immediate thermal comfort, indicating that financial constraints may inhibit ecological considerations. This underscores the importance of economic stability as a foundation for sustainable behaviour.



While the analysis of energy poverty in the Masovian Voivodeship is viewed as a local issue, it aligns with patterns observed in other high-risk regions across Europe. Despite relatively few local studies on energy poverty, especially in Poland, the research conducted in Masovia can be compared to a study in the Łódź Voivodeship [22]. This neighbouring study employs a mixed-methods approach, combining quantitative analysis based on a survey of 800 households and qualitative interviews with 15 households and 10 regional experts. It also uses data from the Household Budget Survey and the Local Data Bank. Our study employs both quantitative and qualitative approaches, using subjective and objective indicators related to spending and comfort. Sokołowski and Frankowski measure energy poverty across various dimensions, using indicators such as “High Energy Costs and Low Income” (HECLI), “High Actual Energy Costs”, and “Insufficient Thermal Comfort”. Our study further broadens the analysis to view energy poverty as both a cause and effect of broader poverty. Therefore, we examined two sample groups—representative residents and a group of social assistance beneficiaries—showing the layered nature of energy poverty and its intersections across these groups. This approach emphasises that while the economic aspect is often seen as paramount, it is not always the determining factor for energy deprivation.



The EU Directive on Energy Efficiency (2018) emphasises the need to reduce energy consumption in households facing difficulties, reflecting the technical shortcomings of Polish housing stock. Similarly, the Renewable Energy Directive (2018) encourages the integration of renewable sources, though implementing these measures faces challenges in regions like Mazovia where coal remains the primary heating source. In contrast, other EU member states have seen a more extensive shift toward energy-efficient construction and cleaner energy sources. These policies have been crucial in reducing dependence on costly, high-emission energy sources, promoting renewable options, and alleviating energy poverty. The findings indicate the need for comprehensive policy interventions to address both technical and social aspects of energy poverty in Mazovia. Recommended measures to mitigate energy poverty include a large-scale housing modernisation program that focus on retrofitting older buildings, particularly those constructed before 1975, to improve insulation and thermal performance. Outdated heating systems, such as coal stoves and wood burners, must be replaced with more sustainable options like gas boilers or district heating. These measures will reduce energy costs, enhance thermal comfort, and decrease environmental impacts associated with high-emission heating sources. What is more, targeted financial support should help low-income households transition to energy-efficient heating systems and adopt energy-saving technologies. Direct financial assistance during colder months can alleviate the burden of high energy costs, reducing financial stress for vulnerable groups. Lastly, energy policies must align more closely with the experiences of energy-poor households by addressing affordability, accessibility, and regional disparities.




6. Conclusions


Energy poverty is a multidimensional issue in the Masovian Voivodeship, encompassing economic, technical, and social aspects. The processes described in the article may not apply to an area other than the one studied. This is due to the individual specificity of the region and its socioeconomic factors. It should therefore be recognised that the conclusions described in the article have certain limitations, and in order to apply them, it is necessary to extend the research to other regions and/or countries. Key indicators, such as the LIHC (low income, high cost) measure and respondents’ subjective assessments of indoor heating conditions, point to strong spatial disparities in this phenomenon. In peripheral regions, particularly in the north, where incomes are lower and the technical condition of buildings is poorer, the problem of energy poverty is more pronounced. The most vulnerable subregions include Ciechanowski and Ostrołęcki. Among energy-poor households, nearly two-thirds live in buildings without insulation. By contrast, results from the Warsaw Capital Region, with its more modern infrastructure, do not show a uniform decline in energy poverty measures. Households relying on coal, wood, and electric heating face the most challenges, accounting for 20% of the group reporting a lack of thermal comfort in winter, and 15.6% reporting difficulties paying energy bills.



Fully insulated buildings are the least likely to experience energy poverty due to their lower demand for thermal energy. However, only 17.6% of buildings in poor condition were fully insulated, while 59.8% were uninsulated. Lack of insulation increases heating costs and reduces thermal comfort for residents. Older buildings, especially those built before 1984 (74.3%), are at greater risk of energy poverty due to greater heat losses. Buildings in poor condition require more frequent heating, which translates into higher costs. Buildings with outdated heating systems (e.g., coal or wood boilers) show higher rates of energy poverty. Alternatives, such as central heating or gas boilers, are more efficient, but their installation is associated with high initial costs, which is a barrier for less affluent households. Households in buildings in poor technical condition more often declared difficulties in maintaining a comfortable temperature in winter (45% described it as “definitely difficult” and 45.6% as “rather difficult”). This problem is particularly acute in rural regions and among the elderly. Analysis of the LIHC (low income, high cost) index confirms that older and less insulated buildings are more exposed to high heating costs in relation to the income of residents. Particularly high LIHC values were observed in households using less efficient heat sources.



Housing infrastructure plays a key role in the scale of the problem, observed primarily in single-family homes, although interventions should not be limited to this area alone. Policy recommendations include both short-term support and long-term structural changes. There is a risk, however, in relying solely on such actions. While immediate support, like energy bill subsidies and heating allowances, can temporarily ease the burden for those in need, a comprehensive approach is necessary to effectively and sustainably combat the problem. As noted in the literature [7], ad hoc measures may lead to passive attitudes and reliance on state interventions. This risk is especially prevalent among groups already experiencing other forms of poverty and exclusion. Promoting energy-saving technologies, such as energy-efficient appliances and renewable energy sources, is essential. However, the fact that 27.3% of the high-LIHC group uses energy-efficient devices has a dual interpretation. Using such devices may show a readiness for eco-friendly practices, though the motivation and scale of such actions may be questionable. The perception of energy efficiency among respondents is variable, raising the following questions: Are basic actions like using new-generation light bulbs eco-friendly? Is an A+ refrigerator an energy-efficient device? If the desire to lower bills is an ecological stance, is it economically motivated?



The study of energy-poor households reveals dissatisfaction with current energy policies and a dependence on mild winters. The term “energy policy” can be viewed broadly, encompassing energy prices, fuel types, crisis response actions, and heating infrastructure. Consequently, targeted interventions such as energy subsidies, home insulation support, and access to energy-efficient appliances could significantly impact the most vulnerable households. A broad range of actions is crucial, particularly for crisis situations. Easier access to renewable energy sources could also reduce dependence on non-renewable and inefficient fuels. The scope of political action has a significant regional aspect. Tailoring to local needs is particularly vital in areas with the highest levels of energy poverty. In northern subregions of Mazovia, where energy poverty is most concentrated, strategies should be interventionist. Social support programs should be expanded to effectively address the “heat or eat” dilemma evident in the data. A holistic approach to energy poverty, incorporating financial support, infrastructure improvement, and access to affordable energy, could help alleviate both financial stress and environmental burdens on low-income households. An important step will be aligning the national strategy with EU guidelines, such as the Energy Efficiency Directive. This would address the issue broadly, not only in terms of deprivation but also in moving the European Union toward energy independence. While efforts to protect the most vulnerable households will coincide with the energy transition, long-term positive outcomes can be expected. In balancing ecological goals with economic needs, although environmental awareness exists, many households are forced by financial constraints to prioritise immediate comfort over sustainable practices. Policies that balance affordability with sustainable development, like subsidies for renewable heat sources or incentives for energy-saving practices, could address both challenges effectively.



The results of the research on energy poverty in Mazovia can enrich the EU legal framework, taking into account regional differences in building characteristics, climate and socioeconomic conditions. They emphasise the need to intensify actions in the field of thermal modernisation of older buildings and to introduce subjective indicators, such as the perception of difficulties in ensuring thermal comfort, as a supplement to traditional measures. These results also indicate a significant impact of energy costs on vulnerable groups, which emphasizes the need for a just energy transition. Integration of health aspects and combining ad hoc actions with long-term investments can increase the effectiveness of implementation of initiatives such as directives on combating energy poverty.
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Table A1. Households having problems paying bills in 2023 divided by technical specifications of buildings—full survey results.






Table A1. Households having problems paying bills in 2023 divided by technical specifications of buildings—full survey results.





	

	
Problems Paying Heating Bills (in %)




	
Yes, Often

	
Yes, Sometimes

	
No

	
Hard to Say






	
Type of building

	
Other

	
3.00

	
1.00

	
0.40

	
0.00




	
Detached single-family house

	
50.90

	
42.60

	
42.40

	
44.20




	
Semi-detached house

	
5.90

	
6.90

	
3.80

	
7.50




	
Terraced house

	
9.70

	
8.00

	
3.50

	
1.30




	
Apartment in a block of flats

	
29.00

	
34.10

	
42.90

	
44.50




	
Apartment in a tenement house

	
1.50

	
5.80

	
5.90

	
2.40




	
Floor of a house

	
0.00

	
1.70

	
1.00

	
0.00




	
Hard to say

	
0.00

	
0.00

	
0.20

	
0.00




	
Year of construction of the building

	
2015 or later

	
11.00

	
9.10

	
10.90

	
4.10




	
Between 2005 and 2014

	
19.90

	
16.10

	
15.10

	
22.80




	
Between 1995 and 2004

	
26.20

	
20.70

	
17.60

	
14.50




	
Between 1985 and 1994

	
12.90

	
14.00

	
14.50

	
9.90




	
Between 1975 and 1984

	
12.20

	
10.20

	
15.20

	
14.30




	
Older than 1975

	
14.20

	
27.60

	
24.10

	
21.70




	
Hard to say

	
3.60

	
2.40

	
2.60

	
12.60




	
Legal title to real estate

	
Other

	
4.30

	
3.10

	
2.30

	
1.50




	
Property with a mortgage

	
29.80

	
14.60

	
15.70

	
9.80




	
Property without a mortgage

	
22.10

	
43.30

	
52.10

	
74.60




	
Cooperative apartment

	
13.60

	
10.70

	
6.30

	
1.30




	
Tenant apartment

	
8.60

	
3.40

	
2.20

	
0.00




	
Municipal apartment

	
3.90

	
7.40

	
2.80

	
1.20




	
Rented apartment/house

	
5.00

	
3.30

	
6.20

	
0.00




	
Social apartment

	
1.90

	
1.10

	
0.10

	
0.00




	
Subletting part of the apartment

	
0.00

	
2.20

	
0.70

	
0.00




	
With family (free)

	
8.40

	
5.20

	
5.70

	
5.40




	
With family (I contribute partially)

	
2.30

	
5.30

	
5.20

	
2.40




	
It’s hard to say

	
0.00

	
0.40

	
0.70

	
3.80




	
Building insulation

	
Yes, fully insulated

	
58.90

	
42.70

	
70.20

	
76.50




	
Yes, partially insulated

	
19.60

	
28.80

	
14.50

	
12.50




	
No

	
16.90

	
24.70

	
11.20

	
9.70




	
I don’t know/It’s hard to say/ Refusal to answer

	
4.70

	
3.70

	
4.10

	
1.30




	
Building heating source

	
System heating (city heating, local heating network)

	
32.00

	
28.80

	
41.50

	
35.40




	
Boiler, stove, or other device fueled by coal/eco-pea coal

	
24.80

	
25.70

	
18.10

	
12.60




	
Gas boiler

	
37.80

	
34.30

	
24.10

	
36.30




	
Oil boiler

	
14.60

	
3.30

	
1.90

	
1.40




	
Wood pellet boiler, biomass

	
12.60

	
2.60

	
3.60

	
0.00




	
Boiler, stove, fireplace, or other device for piece wood

	
9.70

	
8.90

	
12.10

	
8.80




	
Heat pump

	
6.90

	
3.60

	
4.00

	
1.40




	
Electric heating

	
13.00

	
7.10

	
5.30

	
5.80




	
Photovoltaic installation

	
2.30

	
3.60

	
3.00

	
0.00




	
Hard to say

	
2.40

	
2.00

	
3.30

	
1.30




	
Other

	
0.00

	
0.50

	
1.10

	
0.00




	
The last renovation of the building

	
Up to 2 years ago

	
10.30

	
15.20

	
24.70

	
30.40




	
From 3 to 5 years ago

	
20.40

	
18.80

	
24.60

	
22.10




	
From 6 to 10 years ago

	
31.80

	
26.50

	
19.10

	
16.40








Source: own study results and elaboration.













 





Table A2. Households with bill payment problems in 2023 divided by selected social aspects and ecological views—full survey results.






Table A2. Households with bill payment problems in 2023 divided by selected social aspects and ecological views—full survey results.





	

	
Problems Paying Heating Bills (in %)




	

	
Yes, Often

	
Yes, Sometimes

	
No

	
Hard to Say






	
Difficulty maintaining a satisfactory temperature during the colder months

	
Definitely difficult

	
38.70

	
6.20

	
2.90

	
4.00




	
Rather difficult

	
25.60

	
41.70

	
12.40

	
1.80




	
Neither difficult nor easy

	
11.50

	
30.60

	
22.50

	
20.60




	
Rather easy

	
19.90

	
16.90

	
32.90

	
20.60




	
Definitely easy

	
4.40

	
4.60

	
29.30

	
53.00




	
Over 11 years ago

	
20.40

	
21.40

	
11.30

	
8.60




	
Never

	
14.10

	
12.80

	
14.30

	
18.30




	
Hard to say?

	
3.00

	
5.30

	
6.10

	
4.20




	
Assessment of the ability to cover energy bills compared to the previous year

	
It is definitely easier

	
2.40

	
1.70

	
2.10

	
3.50




	

	
It is easier

	
13.80

	
7.10

	
3.50

	
2.80




	

	
It is the same

	
19.10

	
25.70

	
45.40

	
43.50




	

	
It is harder

	
20.90

	
37.80

	
33.30

	
27.80




	

	
It is definitely harder

	
41.40

	
24.20

	
10.20

	
17.70




	

	
Hard to say

	
2.40

	
3.40

	
5.60

	
4.70




	
Taking care of the environment is our duty, even at the cost of expensive energy

	
strongly disagree

	
9.20

	
5.70

	
8.90

	
9.80




	

	
disagree

	
3.40

	
10.70

	
10.30

	
4.00




	

	
neither disagree nor agree

	
19.00

	
25.90

	
23.70

	
12.70




	

	
agree

	
36.90

	
30.00

	
23.70

	
15.40




	

	
strongly agree

	
31.60

	
24.80

	
29.10

	
52.60




	

	
Difficult to say?

	
0.00

	
3.00

	
4.30

	
5.40




	
People should use every possible fuel (including waste) to secure their thermal comfort

	
strongly disagree

	
33.30

	
30.10

	
51.70

	
83.90




	

	
disagree

	
6.70

	
10.00

	
15.10

	
4.80




	

	
neither disagree nor agree

	
15.90

	
17.20

	
14.40

	
1.40




	

	
agree

	
25.40

	
24.50

	
8.10

	
0.00




	

	
strongly agree

	
18.60

	
14.80

	
6.90

	
1.30




	

	
Difficult to say?

	
0.00

	
3.40

	
3.80

	
8.60




	
The current energy policy pursued by the state government is good

	
strongly disagree

	
1.90

	
4.30

	
12.20

	
15.50




	

	
disagree

	
6.70

	
4.30

	
9.00

	
4.30




	

	
neither disagree nor agree

	
6.60

	
25.30

	
17.80

	
4.10




	

	
agree

	
35.00

	
25.70

	
25.30

	
20.10




	

	
strongly agree

	
49.80

	
37.60

	
31.20

	
37.40




	

	
Difficult to say?

	
0.00

	
2.80

	
4.60

	
18.60




	
The mild winter saved me from serious financial problems

	
strongly disagree

	
17.30

	
22.20

	
29.40

	
39.20




	

	
disagree

	
19.60

	
18.50

	
17.80

	
5.30




	

	
neither disagree nor agree

	
19.50

	
24.80

	
22.80

	
13.10




	

	
agree

	
28.70

	
22.20

	
14.70

	
4.60




	

	
strongly agree

	
15.00

	
8.40

	
10.90

	
25.70




	

	
Difficult to say?

	
0.00

	
4.00

	
4.40

	
12.10




	
The mild winter saved me from serious financial problems

	
strongly disagree

	
10.60

	
9.30

	
18.00

	
24.40




	

	
disagree

	
5.50

	
6.70

	
13.50

	
10.10




	

	
neither disagree nor agree

	
16.60

	
32.70

	
24.20

	
13.40




	

	
agree

	
26.20

	
21.80

	
20.40

	
5.10




	

	
strongly agree

	
41.10

	
26.10

	
19.30

	
26.10




	

	
Difficult to say?

	
0.00

	
3.40

	
4.60

	
21.00




	
I use energy-saving electronic devices

	
strongly disagree

	
9.90

	
3.50

	
7.90

	
18.10




	

	
disagree

	
8.50

	
9.30

	
7.10

	
1.40




	

	
neither disagree nor agree

	
23.30

	
24.50

	
18.70

	
1.50




	

	
agree

	
27.70

	
32.30

	
24.90

	
13.00




	

	
strongly agree

	
30.60

	
27.50

	
37.10

	
60.70




	

	
Difficult to say?

	
0.00

	
2.90

	
4.30

	
5.20








Source: own study results and elaboration.













 





Table A3. Aspects of the buildings with poor conditions in which the surveyed households are residing (as of 2023)—full survey results.






Table A3. Aspects of the buildings with poor conditions in which the surveyed households are residing (as of 2023)—full survey results.










	
	Poor Technical Condition of the Building (a), in %
	Too-High Energy Prices (b), in %





	Other
	3.90
	1.90



	Detached single-family house
	63.50
	64.00



	Semi-detached house
	4.60
	3.50



	Terraced house
	2.40
	1.00



	Apartment in a block of flats
	18.90
	22.50



	Apartment in a tenement house
	6.70
	7.10



	Floor of a house
	0.00
	0.00



	Hard to say
	0.00
	0.00



	2015 or later
	5.70
	10.10



	Between 2005 and 2014
	0.00
	5.30



	Between 1995 and 2004
	13.60
	28.30



	Between 1985 and 1994
	4.20
	11.70



	Between 1975 and 1984
	15.10
	16.70



	Older than 1975
	59.20
	24.60



	Hard to say
	2.20
	3.30



	Other
	5.40
	5.30



	Property with a mortgage
	15.40
	12.40



	Property without a mortgage
	54.40
	25.30



	Cooperative apartment
	5.20
	11.20



	Tenant apartment
	0.00
	10.70



	Municipal apartment
	2.00
	7.10



	Rented apartment/house
	3.00
	8.20



	Social apartment
	0.00
	0.00



	Subletting part of the apartment
	0.00
	0.00



	With family (free)
	11.00
	16.30



	With family (I contribute partially)
	3.60
	3.70



	It’s hard to say
	0.00
	0.00



	Yes, fully insulated
	17.60
	48.50



	Yes, partially insulated
	22.60
	24.10



	No
	59.80
	25.90



	I don’t know/It’s hard to say/ Refusal to answer
	0.00
	1.50



	System heating (city heating, local heating network)
	15.40
	19.30



	Boiler, stove, or other device fueled by coal/eco-pea coal
	45.90
	17.20



	Gas boiler
	9.40
	47.50



	Oil boiler
	2.80
	1.40



	Wood pellet boiler, biomass
	12.40
	4.60



	Boiler, stove, fireplace, or other device for piece wood
	15.40
	6.90



	Heat pump
	0.00
	0.00



	Electric heating
	6.50
	11.40



	Photovoltaic installation
	0.00
	2.80



	Hard to say
	8.50
	4.20



	Other
	0.00
	1.10



	Up to 2 years ago
	5.60
	14.30



	From 3 to 5 years ago
	15.50
	16.20



	From 6 to 10 years ago
	17.20
	20.20



	Over 11 years ago
	34.10
	19.90



	Never
	18.00
	21.50



	Hard to say?
	9.60
	7.90







Source: own study results and elaboration.













 





Table A4. Households with insufficient heating by its causes, divided into social aspects and ecological views (in 2023)—full survey results.






Table A4. Households with insufficient heating by its causes, divided into social aspects and ecological views (in 2023)—full survey results.










	
	Poor Technical Condition of the Building (a), in %
	Too-High Energy Prices (b), in %





	Definitely difficult
	45.00
	42.10



	Rather difficult
	45.60
	44.80



	Neither difficult nor easy
	9.40
	13.00



	Rather easy
	0.00
	0.00



	Definitely easy
	0.00
	0.00



	It is definitely easier
	0.00
	0.00



	It is easier
	5.90
	1.20



	It is the same
	11.10
	18.90



	It is harder
	47.90
	32.20



	It is definitely harder
	29.60
	37.40



	Hard to say
	5.50
	10.30



	strongly disagree
	15.20
	16.00



	disagree
	20.40
	7.50



	neither disagree nor agree
	10.10
	26.00



	agree
	19.90
	16.00



	strongly agree
	34.40
	30.30



	Difficult to say?
	0.00
	4.20



	strongly disagree
	31.30
	29.80



	disagree
	10.40
	2.80



	neither disagree nor agree
	9.40
	30.60



	agree
	19.40
	23.90



	strongly agree
	26.50
	9.50



	Difficult to say?
	3.00
	3.50



	strongly disagree
	35.20
	41.70



	disagree
	8.00
	19.00



	neither disagree nor agree
	21.40
	15.90



	agree
	29.10
	13.20



	strongly agree
	6.30
	6.80



	Difficult to say?
	0.00
	3.40



	strongly disagree
	2.00
	4.20



	disagree
	5.10
	2.20



	neither disagree nor agree
	36.40
	18.90



	agree
	6.60
	18.70



	strongly agree
	50.00
	52.50



	Difficult to say?
	0.00
	3.40



	strongly disagree
	3.10
	16.50



	disagree
	8.80
	5.80



	neither disagree nor agree
	25.40
	22.30



	agree
	19.00
	15.80



	strongly agree
	43.80
	37.10



	Difficult to say?
	0.00
	2.50







Source: own study results and elaboration.













 





Table A5. Low income, high cost (LIHC) index divided into technical aspects of buildings (in 2023)—full survey results.






Table A5. Low income, high cost (LIHC) index divided into technical aspects of buildings (in 2023)—full survey results.





	

	
Low Income, High Cost (LIHC) (in %)




	
Up to 10%

	
11–25%

	
From 26 to 50%

	
Over 50%

	
Hard to Say






	
Type of building

	
Other

	
0.30

	
0.60

	
0.00

	
0.00

	
3.20




	
Detached single-family house

	
37.80

	
48.50

	
51.30

	
84.40

	
49.40




	
Semi-detached house

	
3.80

	
5.30

	
4.40

	
11.00

	
2.60




	
Terraced house

	
3.70

	
4.90

	
6.20

	
0.00

	
0.00




	
Apartment in a block of flats

	
48.50

	
34.90

	
21.80

	
4.50

	
32.60




	
Apartment in a tenement house

	
5.20

	
5.50

	
9.90

	
0.00

	
7.80




	
Floor of a house

	
0.70

	
0.30

	
6.40

	
0.00

	
3.20




	
Hard to say

	
0.00

	
0.00

	
0.00

	
0.00

	
1.20




	
Year of construction of the building

	
2015 or later

	
12.80

	
7.60

	
5.90

	
0.00

	
7.80




	
Between 2005 and 2014

	
16.10

	
15.40

	
11.50

	
8.10

	
16.40




	
Between 1995 and 2004

	
16.20

	
20.20

	
21.10

	
36.60

	
20.00




	
Between 1985 and 1994

	
14.80

	
14.90

	
13.40

	
0.00

	
2.70




	
Between 1975 and 1984

	
13.70

	
16.10

	
18.10

	
13.30

	
11.90




	
Older than 1975

	
24.10

	
22.10

	
28.80

	
27.20

	
31.00




	
Hard to say

	
2.20

	
3.80

	
1.10

	
14.80

	
10.20




	
Legal title to real estate

	
Other

	
1.80

	
2.80

	
4.10

	
8.10

	
6.00




	
Property with a mortgage

	
18.00

	
14.10

	
7.90

	
11.00

	
6.60




	
Property without a mortgage

	
52.30

	
49.20

	
48.00

	
45.50

	
63.40




	
Cooperative apartment

	
6.80

	
6.20

	
10.70

	
0.00

	
4.40




	
Tenant apartment

	
2.10

	
2.60

	
4.90

	
0.00

	
1.60




	
Municipal apartment

	
2.40

	
4.10

	
4.40

	
0.00

	
6.50




	
Rented apartment/house

	
6.20

	
4.60

	
4.80

	
0.00

	
7.50




	
Social apartment

	
0.20

	
0.40

	
0.00

	
0.00

	
0.00




	
Subletting part of the apartment

	
0.70

	
0.70

	
2.50

	
0.00

	
0.00




	
With family (free)

	
5.00

	
7.50

	
6.40

	
9.50

	
0.00




	
With family (I contribute partially)

	
3.70

	
7.30

	
6.40

	
25.90

	
0.00




	
It’s hard to say

	
0.80

	
0.50

	
0.00

	
0.00

	
4.00




	
Building insulation

	
Yes, fully insulated

	
73.50

	
59.20

	
45.20

	
60.80

	
75.60




	
Yes, partially insulated

	
13.10

	
21.90

	
22.80

	
10.80

	
5.50




	
No

	
9.70

	
15.90

	
23.40

	
28.40

	
11.60




	
I don’t know/It’s hard to say/ Refusal to answer

	
3.70

	
3.00

	
8.60

	
0.00

	
7.30




	
Building heating source

	
System heating (city heating, local heating network)

	
47.70

	
31.40

	
16.00

	
4.50

	
35.10




	
Boiler, stove, or other device fueled by coal/eco-pea coal

	
14.70

	
23.30

	
34.50

	
21.80

	
15.10




	
Gas boiler

	
25.00

	
26.90

	
28.30

	
16.50

	
30.40




	
Oil boiler

	
1.10

	
3.50

	
3.90

	
0.00

	
7.90




	
Wood pellet boiler, biomass

	
3.70

	
3.50

	
3.70

	
0.00

	
2.40




	
Boiler, stove, fireplace, or other device for piece wood

	
10.00

	
13.50

	
13.80

	
38.40

	
15.00




	
Heat pump

	
3.00

	
5.30

	
4.80

	
23.50

	
1.80




	
Electric heating

	
4.20

	
6.40

	
10.60

	
55.50

	
2.40




	
Photovoltaic installation

	
2.60

	
3.30

	
4.50

	
18.00

	
0.00




	
Hard to say

	
2.40

	
3.20

	
5.40

	
0.00

	
6.10




	
Other

	
0.80

	
1.70

	
0.50

	
0.00

	
0.00




	
The last renovation of the building

	
Up to 2 years ago

	
25.80

	
23.40

	
10.50

	
0.00

	
19.10




	
From 3 to 5 years ago

	
23.70

	
25.40

	
19.60

	
12.80

	
19.40




	
From 6 to 10 years ago

	
18.10

	
21.80

	
26.40

	
68.30

	
17.20




	
Over 11 years ago

	
12.40

	
10.70

	
22.10

	
18.90

	
7.90




	
Never

	
14.90

	
12.60

	
12.40

	
0.00

	
25.30




	
Hard to say?

	
5.20

	
6.20

	
9.00

	
0.00

	
11.00








Source: own study results and elaboration.













 





Table A6. Low income, high cost (LIHC) index divided into social aspects and ecological views (in 2023)—full survey results.






Table A6. Low income, high cost (LIHC) index divided into social aspects and ecological views (in 2023)—full survey results.





	

	
Low Income, High Cost (LIHC) (in %)




	
Up to 10%

	
11–25%

	
From 26 to 50%

	
Over 50%

	
Hard to Say






	
Difficulty maintaining a satisfactory temperature during the colder months

	
Definitely difficult

	
2.60

	
5.10

	
10.10

	
24.30

	
4.30




	
Rather difficult

	
11.90

	
18.60

	
27.50

	
10.80

	
21.90




	
Neither difficult nor easy

	
18.50

	
30.10

	
34.00

	
16.80

	
14.80




	
Rather easy

	
31.60

	
31.00

	
19.90

	
29.20

	
29.60




	
Definitely easy

	
35.30

	
15.20

	
8.60

	
18.90

	
29.40




	
Assessment of the ability to cover energy bills compared to the previous year

	
It is definitely easier

	
2.70

	
1.70

	
1.30

	
0.00

	
0.00




	
It is easier

	
2.90

	
6.20

	
6.10

	
0.00

	
3.10




	
It is the same

	
48.80

	
35.10

	
25.20

	
18.90

	
42.90




	
It is harder

	
32.50

	
36.70

	
31.70

	
30.70

	
24.40




	
It is definitely harder

	
9.30

	
14.50

	
25.40

	
50.40

	
17.40




	
Hard to say

	
3.90

	
5.90

	
10.10

	
0.00

	
12.20




	
Taking care of the environment is our duty, even at the cost of expensive energy

	
strongly disagree

	
8.90

	
7.20

	
11.10

	
11.00

	
9.40




	
disagree

	
10.70

	
10.00

	
7.30

	
5.40

	
4.20




	
neither disagree nor agree

	
23.00

	
24.10

	
27.90

	
36.30

	
12.80




	
agree

	
22.90

	
29.30

	
22.70

	
9.50

	
16.10




	
strongly agree

	
31.30

	
25.50

	
26.50

	
37.80

	
39.50




	
Difficult to say?

	
3.20

	
4.00

	
4.60

	
0.00

	
18.00




	
People should use every possible fuel (including waste) to secure their thermal comfort.

	
strongly disagree

	
57.10

	
40.90

	
28.20

	
65.30

	
61.10




	
disagree

	
13.70

	
15.20

	
10.40

	
9.50

	
17.70




	
neither disagree nor agree

	
12.20

	
16.60

	
25.50

	
11.00

	
2.80




	
agree

	
6.90

	
15.70

	
15.30

	
8.70

	
0.00




	
strongly agree

	
6.60

	
8.80

	
15.30

	
5.50

	
1.60




	
Difficult to say?

	
3.40

	
2.80

	
5.30

	
0.00

	
16.80




	
The current energy policy pursued by the state government is good

	
strongly disagree

	
13.50

	
7.40

	
6.10

	
9.50

	
16.30




	
disagree

	
8.50

	
9.00

	
5.20

	
9.50

	
4.70




	
neither disagree nor agree

	
17.20

	
19.80

	
21.10

	
0.00

	
6.10




	
agree

	
23.30

	
30.00

	
26.90

	
19.50

	
22.60




	
strongly agree

	
33.00

	
31.00

	
36.90

	
49.80

	
25.50




	
Difficult to say?

	
4.60

	
2.80

	
3.90

	
11.80

	
24.90




	
The mild winter saved me from serious financial problems

	
strongly disagree

	
30.30

	
27.00

	
19.80

	
48.80

	
32.00




	
disagree

	
18.30

	
16.70

	
14.90

	
0.00

	
18.10




	
neither disagree nor agree

	
22.40

	
23.00

	
26.90

	
25.20

	
10.30




	
agree

	
13.20

	
19.10

	
20.70

	
8.70

	
15.80




	
strongly agree

	
11.40

	
10.90

	
13.30

	
5.50

	
8.00




	
Difficult to say?

	
4.40

	
3.20

	
4.50

	
11.80

	
15.70




	
The mild winter saved me from serious financial problems

	
strongly disagree

	
21.80

	
8.20

	
8.90

	
48.80

	
26.50




	
disagree

	
13.60

	
11.70

	
10.20

	
0.00

	
7.00




	
neither disagree nor agree

	
23.60

	
28.10

	
25.60

	
8.70

	
9.50




	
agree

	
18.00

	
26.60

	
19.00

	
5.40

	
9.20




	
strongly agree

	
18.20

	
22.30

	
31.80

	
32.50

	
25.20




	
Difficult to say?

	
4.80

	
3.10

	
4.60

	
4.50

	
22.60




	
I use energy-saving electronic devices

	
strongly disagree

	
6.90

	
8.40

	
8.10

	
31.50

	
10.80




	
disagree

	
5.40

	
11.00

	
6.30

	
19.70

	
3.20




	
neither disagree nor agree

	
18.60

	
19.20

	
25.80

	
14.20

	
7.80




	
agree

	
24.70

	
27.40

	
25.70

	
0.00

	
23.80




	
strongly agree

	
40.40

	
31.90

	
28.40

	
27.30

	
36.40




	
Difficult to say?

	
4.10

	
2.10

	
5.80

	
7.20

	
17.90








Source: own study results and elaboration.













 





Table A7. Households experiencing insufficient thermal comfort in winter divided into technical aspects of buildings (in 2023)—full survey results.






Table A7. Households experiencing insufficient thermal comfort in winter divided into technical aspects of buildings (in 2023)—full survey results.





	

	
Insufficient Thermal Comfort in Winter (in %)




	
Definitely No

	
No

	
Hard to Say

	
Yes

	
Definitely Yes






	
Type of building

	
Other

	
3.80

	
0.00

	
1.30

	
0.50

	
0.20




	
Detached single-family house

	
56.50

	
47.10

	
37.70

	
47.40

	
38.70




	
Semi-detached house

	
6.90

	
3.30

	
4.50

	
5.20

	
3.40




	
Terraced house

	
2.20

	
7.70

	
7.70

	
3.40

	
3.30




	
Apartment in a block of flats

	
23.00

	
33.80

	
36.00

	
38.00

	
48.60




	
Apartment in a tenement house

	
7.60

	
8.10

	
8.50

	
4.90

	
5.10




	
Floor of a house

	
0.00

	
0.00

	
4.30

	
0.70

	
0.60




	
Hard to say

	
0.00

	
0.00

	
0.00

	
0.10

	
0.00




	
Year of construction of the building

	
2015 or later

	
7.30

	
11.10

	
4.50

	
10.00

	
12.80




	
Between 2005 and 2014

	
0.00

	
10.40

	
12.90

	
15.70

	
17.70




	
Between 1995 and 2004

	
15.30

	
22.20

	
17.70

	
19.70

	
16.10




	
Between 1985 and 1994

	
6.30

	
11.60

	
20.50

	
13.50

	
13.70




	
Between 1975 and 1984

	
22.10

	
11.30

	
15.90

	
15.20

	
14.00




	
Older than 1975

	
47.00

	
29.60

	
24.20

	
23.60

	
22.80




	
Hard to say

	
2.10

	
3.80

	
4.30

	
2.30

	
3.00




	
Legal title to real estate

	
Other

	
2.20

	
3.50

	
1.60

	
3.10

	
1.90




	
Property with a mortgage

	
21.20

	
12.10

	
8.90

	
16.40

	
17.50




	
Property without a mortgage

	
45.00

	
49.70

	
49.00

	
47.70

	
55.70




	
Cooperative apartment

	
5.40

	
11.80

	
11.40

	
6.20

	
5.10




	
Tenant apartment

	
2.90

	
5.60

	
4.80

	
2.40

	
1.30




	
Municipal apartment

	
7.60

	
2.90

	
7.20

	
3.40

	
1.70




	
Rented apartment/house

	
2.70

	
4.60

	
5.90

	
5.10

	
6.30




	
Social apartment

	
0.00

	
0.00

	
0.80

	
0.30

	
0.00




	
Subletting part of the apartment

	
0.00

	
0.80

	
1.80

	
1.20

	
0.30




	
With family (free)

	
10.50

	
5.50

	
3.60

	
7.10

	
5.00




	
With family (I contribute partially)

	
2.40

	
2.80

	
4.70

	
6.50

	
4.30




	
It’s hard to say

	
0.00

	
0.70

	
0.30

	
0.60

	
1.10




	
Building insulation

	
Yes, fully insulated

	
32.40

	
41.70

	
39.50

	
67.10

	
80.70




	
Yes, partially insulated

	
23.70

	
24.50

	
27.20

	
18.20

	
9.40




	
No

	
37.90

	
29.80

	
25.50

	
11.00

	
6.90




	
I don’t know/It’s hard to say/Refusal to answer

	
5.90

	
4.00

	
7.80

	
3.70

	
2.90




	
Building heating source

	
System heating (city heating, local heating network)

	
20.00

	
32.80

	
26.70

	
37.60

	
47.20




	
Boiler, stove or, other device fueled by coal/eco-pea coal

	
31.00

	
22.80

	
25.10

	
22.90

	
12.10




	
Gas boiler

	
30.50

	
32.80

	
28.80

	
26.00

	
23.80




	
Oil boiler

	
0.00

	
2.50

	
8.70

	
1.40

	
1.30




	
Wood pellet boiler, biomass

	
3.80

	
5.00

	
4.30

	
3.00

	
3.60




	
Boiler, stove, fireplace, or other device for piece wood

	
10.60

	
7.20

	
10.20

	
13.00

	
11.70




	
Heat pump

	
0.00

	
1.90

	
3.40

	
4.00

	
4.60




	
Electric heating

	
6.50

	
7.60

	
8.80

	
6.00

	
4.10




	
Photovoltaic installation

	
0.00

	
3.30

	
2.70

	
2.50

	
3.50




	
Hard to say

	
11.20

	
2.00

	
4.20

	
3.00

	
2.40




	
Other

	
0.00

	
1.40

	
1.20

	
1.20

	
0.80




	
The last renovation of the building

	
Up to 2 years ago

	
2.70

	
16.80

	
16.20

	
24.60

	
26.60




	
From 3 to 5 years ago

	
7.70

	
18.70

	
14.50

	
28.10

	
24.00




	
From 6 to 10 years ago

	
16.60

	
24.90

	
33.50

	
17.90

	
17.60




	
Over 11 years ago

	
32.50

	
20.40

	
20.10

	
10.10

	
10.40




	
Never

	
27.10

	
14.60

	
11.20

	
12.90

	
15.70




	
Hard to say?

	
13.30

	
4.50

	
4.50

	
6.40

	
5.70








Source: own study results and elaboration.













 





Table A8. Households experiencing insufficient thermal comfort in winter divided into social aspects and ecological views (in 2023)—full survey results.
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Insufficient Thermal Comfort in Winter (in %)




	
Definitely No

	
No

	
Hard to Say

	
Yes

	
Definitely Yes






	
Difficulty maintaining a satisfactory temperature during the colder months

	
Definitely difficult

	
54.80

	
21.10

	
8.70

	
1.30

	
0.50




	
Rather difficult

	
45.20

	
51.50

	
33.50

	
16.70

	
2.00




	
Neither difficult nor easy

	
0.00

	
24.20

	
43.10

	
30.70

	
11.00




	
Rather easy

	
0.00

	
2.40

	
11.00

	
40.80

	
32.50




	
Definitely easy

	
0.00

	
0.80

	
3.60

	
10.50

	
54.10




	
Assessment of the ability to cover energy bills compared to the previous year

	
It is definitely easier

	
0.00

	
0.80

	
1.60

	
1.50

	
3.20




	
It is easier

	
0.00

	
5.60

	
8.00

	
4.90

	
2.20




	
It is the same

	
14.40

	
29.60

	
30.60

	
37.10

	
54.30




	
It is harder

	
24.10

	
37.20

	
32.70

	
39.30

	
28.00




	
It is definitely harder

	
48.50

	
20.90

	
17.30

	
12.70

	
8.40




	
Hard to say

	
13.00

	
5.80

	
9.80

	
4.50

	
3.90




	
Taking care of the environment is our duty, even at the cost of expensive energy

	
strongly disagree

	
21.60

	
8.90

	
6.20

	
6.80

	
10.40




	
disagree

	
7.10

	
11.30

	
14.10

	
9.10

	
9.60




	
neither disagree nor agree

	
26.10

	
21.80

	
29.40

	
25.80

	
19.70




	
agree

	
17.30

	
27.80

	
27.00

	
29.10

	
19.20




	
strongly agree

	
27.90

	
25.30

	
20.30

	
25.20

	
36.70




	
Difficult to say?

	
0.00

	
4.80

	
3.00

	
4.00

	
4.50




	
People should use every possible fuel (including waste) to secure their thermal comfort

	
strongly disagree

	
46.00

	
37.00

	
29.20

	
45.30

	
63.20




	
disagree

	
10.40

	
13.70

	
13.30

	
15.30

	
13.20




	
neither disagree nor agree

	
17.30

	
17.50

	
26.50

	
15.30

	
9.00




	
agree

	
11.60

	
18.40

	
16.80

	
11.90

	
4.80




	
strongly agree

	
14.70

	
9.60

	
10.40

	
8.10

	
6.10




	
Difficult to say?

	
0.00

	
3.80

	
3.90

	
4.10

	
3.70




	
The current energy policy pursued by the state government is good

	
strongly disagree

	
9.80

	
6.70

	
3.00

	
8.50

	
16.80




	
disagree

	
4.70

	
6.00

	
7.50

	
8.20

	
9.00




	
neither disagree nor agree

	
13.60

	
11.50

	
24.20

	
19.10

	
16.00




	
agree

	
20.30

	
35.50

	
29.70

	
27.40

	
21.10




	
strongly agree

	
49.90

	
37.20

	
32.40

	
32.60

	
31.10




	
Difficult to say?

	
1.80

	
3.00

	
3.30

	
4.30

	
5.90




	
The mild winter saved me from serious financial problems

	
strongly disagree

	
43.40

	
30.00

	
23.40

	
25.90

	
32.10




	
disagree

	
14.20

	
19.10

	
15.00

	
18.70

	
16.80




	
neither disagree nor agree

	
16.60

	
19.50

	
25.70

	
26.40

	
19.00




	
agree

	
15.50

	
19.40

	
21.50

	
17.10

	
11.80




	
strongly agree

	
6.00

	
9.10

	
9.40

	
7.90

	
15.30




	
Difficult to say?

	
4.30

	
3.00

	
5.00

	
4.00

	
4.90




	
The mild winter saved me from serious financial problems

	
strongly disagree

	
4.90

	
5.50

	
8.10

	
8.20

	
30.10




	
disagree

	
12.50

	
3.00

	
8.00

	
13.30

	
14.30




	
neither disagree nor agree

	
31.30

	
27.50

	
31.70

	
26.50

	
19.90




	
agree

	
13.60

	
22.50

	
30.20

	
24.70

	
13.10




	
strongly agree

	
35.90

	
38.40

	
19.10

	
22.80

	
16.30




	
Difficult to say?

	
1.80

	
3.00

	
3.00

	
4.50

	
6.30




	
I use energy-saving electronic devices

	
strongly disagree

	
8.70

	
7.70

	
3.80

	
5.80

	
10.80




	
disagree

	
9.90

	
7.70

	
10.70

	
9.40

	
3.90




	
neither disagree nor agree

	
24.40

	
25.40

	
29.30

	
20.80

	
12.90




	
agree

	
19.10

	
27.80

	
26.80

	
27.60

	
22.70




	
strongly agree

	
37.90

	
28.40

	
25.60

	
32.70

	
44.90




	
Difficult to say?

	
0.00

	
3.00

	
3.80

	
3.80

	
4.80








Source: own study results and elaboration.
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Figure 1. Dynamics of the number of publications focusing on or mentioning “Energy poverty”. Source: generated by the authors on the Web of Science platform. 
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Figure 2. Inability to maintain an appropriate temperature in a flat in the EU (in %). Source: Eurostat data and visualisation (ilc_mdes01). 
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Figure 3. Dynamics of natural gas prices in the European Union (EU-27) and Poland (in EUR/kWh). (The data presented are bi-annual. Units S1 and S2 represent the first and second half of a year, respectively). Source: own compilation based on the Eurostat data (nrg_pc_202). 
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Figure 6. Area researched in the presented study (in red). Source: own elaboration. 
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Figure 7. Households having trouble paying bills (in % of the total surveyed households). Source: own study and elaboration. 
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Figure 8. Households living in buildings with poor technical conditions (in %). Source: own study and elaboration. 
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Figure 9. Low Income High Cost (LIHC) index 25% threshold (in %). Source: own study and elaboration. 
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Figure 10. Households experiencing insufficient thermal comfort in winter (in %). Source: own study and elaboration. 
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Table 1. Subregions of the Masovian Voivodeship in Poland.






Table 1. Subregions of the Masovian Voivodeship in Poland.





	
Masovian Regional Area (MRA)






	
Subregions

	
Poviats in the Subregion and Number of Their Total Municipalities




	
Ciechanowski

	
Poviats: Ciechanowski, Mławski, Pułtuski, Żuromiński, Płoński (44 muncipalities)




	
Ostrołęcki

	
Poviats: Ostrołęka city, Ostrołęcki, Przasnyski, Makowski, Ostrowski, Wyszkowski (46 muncipalities)




	
Płocki

	
Poviats: Płock city, Płocki, Sierpecki, Gostyniński (28 muncipalities)




	
Radomski

	
Poviats: Radom city, Radomski, Zwoleński, Szydłowiecki, Lipski, Przysuski, Białobrzeski, Kozienicki (51 muncipalities)




	
Siedlecki

	
Poviats: Siedlce city, Siedlecki, Garwoliński, Łosicki, Sokołowski, Węgrowski (52 muncipalities)




	
Żyrardowski

	
Poviats: Żyrardowski, Sochaczewski, Grójecki (23 muncipalities)




	
Warsaw Capital Area (WCA)




	
Warszawa city

	
1 muncipality consisting of city districts: Bielany, Białołęka, Bemowo, Żoliborz, Targówek, Rembertów, Wesoła, Wawer, Wilanów, Ursynów, Włochy, Ursus, Mokotów, Ochota, Wola, Śródmieście, Praga-Północ, Praga-Południe




	
Warszawski wschodni

	
Poviats: Legionowski, Wołomiński, Miński, Otwocki (58 muncipalities)




	
Warszawski zachodni

	
Poviats: Nowodworski, Warszawski Zachodni, Pruszkowski, Grodziski, Piaseczyński (31 muncipalities)








Source: own elaboration based on the administrative-territorial division of the Masovian Voivodeship in Poland.













 





Table 2. Studied population and sample.






Table 2. Studied population and sample.





	Specification
	Masovian

Voivodeship
	Warsaw Capital Area (WCA)
	Masovian Regional Area (MRA)





	Number of people who were granted benefits by decision (2022)
	115,044
	52,094
	62,950



	Number of surveyed beneficiaries (N)
	625
	261
	364







Source: own study elaboration. 













 





Table 3. Households having problems paying bills in 2023 divided by technical specifications of buildings * (To enhance clarity, only key data are presented in the main tables to highlight essential trends and findings. The full dataset, including all supplementary values, is provided in the Appendix A for comprehensive reference. This structure maintains readability in the main text while ensuring transparency and data accessibility).






Table 3. Households having problems paying bills in 2023 divided by technical specifications of buildings * (To enhance clarity, only key data are presented in the main tables to highlight essential trends and findings. The full dataset, including all supplementary values, is provided in the Appendix A for comprehensive reference. This structure maintains readability in the main text while ensuring transparency and data accessibility).





	

	
Problems Paying Their Heating Bills (in %)




	
Yes, Often

	
Yes, Sometimes






	
Type of building

	
Single-family detached house

	
50.9

	
42.6




	
Apartment in a block of flats

	
29.0

	
34.1




	
Other

	
20.1

	
23.4




	
Year of construction of the building

	
2005 or later

	
30.9

	
25.2




	
Between 1985 and 2004

	
39.1

	
34.7




	
Older than 1984

	
26.4

	
37.8




	
Legal title to real estate

	
Property with a mortgage

	
29.8

	
14.6




	
Property without a mortgage

	
22.1

	
43.3




	
Rented flat/house

	
5.0

	
3.30




	
Other

	
38.7

	
35.7




	
Building insulation

	
Fully insulated

	
58.9

	
42.7




	
Partially insulated

	
19.6

	
28.8




	
No

	
16.9

	
24.7




	
Difficult to say

	
4.7

	
3.7




	
Building heating source

	
District heating

	
32.0

	
28.8




	
Boiler, stove, or other device fuelled by coal/eco-pea coal

	
24.8

	
25.7




	
Boiler, stove, fireplace, or other device fuelled by lump wood

	
9.7

	
8.9




	
Natural gas boiler

	
37.8

	
34.3




	
Other

	
51.8

	
22.7




	
The last renovation of the building

	
Up to 2 years ago

	
10.3

	
15.2




	
From 3 to 5 years ago

	
20.4

	
18.8




	
From 6 to 10 years ago

	
31.8

	
26.5




	
Over 11 years ago

	
20.4

	
21.4




	
Never

	
14.1

	
12.8








* Note: (only two selected replies “Yes, often” and “Yes, sometimes” are presented; full survey feedback available in the Appendix A). Source: own study results and elaboration.













 





Table 4. Households with bill payment problems in 2023 divided by selected social aspects and ecological views *.






Table 4. Households with bill payment problems in 2023 divided by selected social aspects and ecological views *.





	

	
Problems Paying Heating Bills (in %)




	
Yes, Often

	
Yes, Sometimes






	
Difficulty maintaining a satisfactory temperature during the colder months

	
Definitely difficult

	
38.7

	
6.2




	
Rather difficult

	
25.6

	
41.7




	
Neither difficult nor easy

	
11.5

	
30.6




	
Assessment of the ability to cover energy bills compared to the previous year

	
The same

	
19.1

	
25.7




	
More difficult

	
20.9

	
37.8




	
Definitely more difficult

	
41.4

	
24.2




	
Taking care of the environment is our duty, even at the cost of expensive energy

	
I agree

	
36.9

	
30.0




	
I definitely agree

	
31.6

	
24.8




	
it’s hard to say

	
19.0

	
25.9




	
People should use every possible fuel (including waste) to secure their thermal comfort

	
I agree

	
35.0

	
25.7




	
I definitely agree

	
49.8

	
37.6




	
it’s hard to say

	
0.0

	
2.8




	
The current energy policy pursued by the state goverment is good

	
I agree

	
28.7

	
22.2




	
I definitely agree

	
15.0

	
8.4




	
It’s hard to say

	
0.0

	
4.0




	
The mild winter saved me from serious financial problems

	
I agree

	
26.2

	
21.8




	
I definitely agree

	
41.1

	
26.1




	
It’s hard to say

	
0.0

	
3.4




	
I use energy-saving electronic devices

	
I agree

	
27.7

	
32.3




	
I definitely agree

	
30.6

	
27.5




	
It’s hard to say

	
0.0

	
2.9








* Note: (only two selected replies “Yes, often” and “Yes, sometimes” are presented; full survey feedback available in the Appendix A). Source: own study results and elaboration.













 





Table 5. Aspects of the buildings with poor conditions in which the surveyed households are residing (as of 2023).
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Poor Technical Condition of the Building (in %)






	
Type of building

	
Single-family detached house

	
63.5




	
Apartment in a block of flats

	
18.9




	
Other

	
17.6




	
Year of construction of the building

	
2005 or later

	
5.7




	
Between 1985 and 2004

	
17.8




	
Older than 1984

	
74.3




	
Legal title to real estate

	
Property with a mortgage

	
15.4




	
Property without a mortgage

	
54.4




	
Rented flat/house

	
3.0




	
Other

	
21.8




	
Building insulation

	
Fully insulated

	
17.6




	
Partially insulated

	
22.6




	
No

	
59.8




	
Hard to say

	
0.0




	
Building heating source

	
District heating

	
15.4




	
Boiler, stove, or other device fuelled by coal/eco-pea coal

	
45.9




	
Boiler, stove, fireplace, or other device fuelled by lump wood

	
15.4




	
Gas boiler

	
9.4




	
Other

	
30.2




	
The last renovation of the building

	
Up to 2 years ago

	
5.6




	
From 3 to 5 years ago

	
15.5




	
From 6 to 10 years ago

	
17.2




	
Over 11 years ago

	
34.1




	
Never

	
18.0








Source: own study results and elaboration.













 





Table 6. Households with insufficient heating organised by causes, divided into social aspects and ecological views (in 2023).






Table 6. Households with insufficient heating organised by causes, divided into social aspects and ecological views (in 2023).





	

	
Poor Technical Condition of the Building (a), in %

	
Too-High Energy Prices (b), in %






	
Difficulty maintaining a satisfactory temperature during the colder months

	
Definitely difficult

	
45.0

	
42.1




	
Rather difficult

	
45.6

	
44.8




	
Neither difficult nor easy

	
9.4

	
13.0




	
Assessment of the ability to cover energy bills compared to the previous year

	
The same

	
11.1

	
18.9




	
More difficult

	
47.9

	
32.2




	
Definitely more difficult

	
29.6

	
37.4




	
Taking care of the environment is our duty, even at the cost of expensive energy

	
I agree

	
19.9

	
16.0




	
I definitely agree

	
34.4

	
30.3




	
it’s hard to say

	
10.1

	
26.0




	
People should use every possible fuel (including waste) to secure their thermal comfort.

	
I agree

	
32.1

	
23.9




	
I definitely agree

	
59.3

	
9.5




	
it’s hard to say

	
0.0

	
30.6




	
The current energy policy pursued by the state goverment is satisfactory

	
I agree

	
29.1

	
13.2




	
I definitely agree

	
6.3

	
6.8




	
it’s hard to say

	
0.0

	
3.4




	
The mild winter saved me from serious financial problems

	
I agree

	
6.6

	
18.7




	
I definitely agree

	
50.0

	
52.5




	
it’s hard to say

	
0.0

	
3.4




	
I use energy-saving electronic devices

	
I agree

	
19.0

	
15.8




	
I definitely agree

	
43.8

	
37.1




	
it’s hard to say

	
0.0

	
2.5








Source: own study results and elaboration.













 





Table 7. Low income, high cost (LIHC) index divided by the technical aspects of buildings (in 2023).
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Low Income, High Cost (LIHC) (in %)




	
11–25%

	
26–50%

	
Over 50%






	
Type of building

	
Single-family detached house

	
48.5

	
51.3

	
84.4




	
Apartment in a block of flats

	
34.9

	
21.8

	
4.5




	
Other

	
16.6

	
26.9

	
11.0




	
Year of construction of the building

	
2005 or later

	
23.0

	
17.4

	
8.1




	
Between 1985 and 2004

	
35.1

	
34.5

	
36.6




	
Older than 1984

	
38.2

	
46.9

	
40.5




	
Legal title to real estate

	
Property with a mortgage

	
14.1

	
7.9

	
11.0




	
Property without a mortgage

	
49.2

	
48.0

	
45.5




	
Rented flat/house

	
4.6

	
4.8

	
0.0




	
Other

	
29.3

	
35.3

	
35.4




	
Building insulation

	
Fully insulated

	
59.2

	
45.2

	
60.8




	
Partially insulated

	
21.9

	
22.8

	
10.8




	
No

	
15.9

	
23.4

	
28.4




	
Hard to say

	
3.0

	
8.6

	
0.0




	
Building heating source

	
District heating

	
31.4

	
16.0

	
4.5




	
Boiler, stove, or other device fuelled by coal/eco-pea coal

	
23.3

	
34.5

	
21.8




	
Boiler, stove, fireplace, or other device fuelled by lump wood

	
13.5

	
13.8

	
38.4




	
Gas boiler

	
26.9

	
28.3

	
16.5




	
Other

	
26.9

	
33.0

	
19.70




	
The last renovation of the building

	
Up to 2 years ago

	
23.4

	
10.5

	
0.0




	
From 3 to 5 years ago

	
25.4

	
19.6

	
12.8




	
From 6 to 10 years ago

	
21.8

	
26.4

	
68.3




	
Over 11 years ago

	
10.7

	
22.1

	
18.9




	
Never

	
12.6

	
12.4

	
0.0








Source: own study results and elaboration.













 





Table 8. Low income, high cost (LIHC) index divided by social aspects and ecological views (in 2023).
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Low Income, High Cost (LIHC)




	
Between 11% and 25%

	
Between 26% and 50%

	
Over 50%






	
Difficulty maintaining a satisfactory temperature during the colder months

	
Definitely difficult

	
5.1

	
10.1

	
24.3




	
Rather difficult

	
18.6

	
27.5

	
10.8




	
Neither difficult nor easy

	
30.1

	
34.0

	
16.8




	
Assessment of the ability to cover energy bills compared to the previous year

	
The same

	
35.1

	
25.2

	
18.9




	
More difficult

	
36.7

	
31.7

	
30.7




	
Definitely more difficult

	
14.5

	
25.4

	
50.4




	
Taking care of the environment is our duty, even at the cost of expensive energy

	
I agree

	
29.3

	
22.7

	
9.5




	
I definitely agree

	
25.5

	
26.5

	
37.8




	
it’s hard to say

	
24.1

	
27.9

	
36.3




	
People should use every possible fuel (including waste) to secure their thermal comfort

	
I agree

	
30.0

	
26.9

	
19.5




	
I definitely agree

	
31.0

	
36.9

	
49.8




	
it’s hard to say

	
2.8

	
3.9

	
11.8




	
The current energy policy pursued by the state goverment is good

	
I agree

	
19.1

	
20.7

	
8.7




	
I definitely agree

	
10.9

	
13.3

	
5.5




	
it’s hard to say

	
3.2

	
4.5

	
11.8




	
The mild winter saved me from serious financial problems

	
I agree

	
26.6

	
19.0

	
5.4




	
I definitely agree

	
22.3

	
31.8

	
32.5




	
it’s hard to say

	
3.1

	
4.6

	
4.5




	
I use energy-saving electronic devices

	
I agree

	
27.4

	
25.7

	
0.0




	
I definitely agree

	
31.9

	
28.4

	
27.3




	
it’s hard to say

	
2.1

	
5.8

	
7.2








Source: own study results and elaboration.













 





Table 9. Households experiencing insufficient thermal comfort in winter divided by technical aspects of buildings (in 2023) *.
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Insufficient Thermal Comfort in Winter (in %)




	
Definitely No

	
No






	
Type of building

	
Single-family 