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Abstract

:

Household energy constitutes an important share of affordable housing. Unaffordable housing and inadequate household energy represent a new dimension of poverty. Connections between energy, housing affordability and well-being are still under-researched. Building on housing affordability framework, this study explores the magnitude in changes in affordability of acquisition and use of an apartment between January 2018 and January 2022. Over the last four years, the real estate market in Europe has changed significantly. This paper deals with primary data for the Czech Republic, where acquisition prices of residential real estate increased depending on the region in the range of 50 to 120%. Since January 2022, there has been a sharp rise in energy prices and a tightening of conditions for the acquisition of mortgage loans. All these factors affect the standard of living in the Czech Republic. The article quantifies the magnitude of this change by calculating shares of total housing costs to total average net household income for the period January 2018 and January 2022. It is found that the affordability of owner-occupied housing in the Czech Republic has deteriorated and part of the middle class will be forced to move to the rental housing sector, multifamily housing and sharing. Finally, we argue that energy poverty needs to be considered in addressing the government housing policies. The aim of the article is to analyze the changes that have taken place in the real estate market over the last four years in relation to the growth of total housing costs and energy costs associated with housing.
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1. Introduction


For many years, the real estate market the Czech Republic has experiences a stable development. However, as a result of the COVID-19 pandemic, the quantitative easing, the loose monetary policy of central banks, the threat of high inflation and the devaluation of savings, there has been a significant transfer of available funds to the real estate sector [1]. Not least, the Czech property market has been for long attracting foreign capital. One, in response to institutional factors—as Ouechtati [2] proves that stable institutional variables attract foreign investment. This was the case of the Czech Republic [3,4], where institutional stability induced large amounts of foreign capital to invest in the Czech property market. Furthermore, a second factor inviting foreign investors to the Czech property market was the temporary significant depreciation to the Czech Koruna during the first wave of COVID pandemic [5]. All these factors contributed to a sharp and continuous increase in property prices. In fact, the real estate market prices over speeded the overall inflation rate by 10–20%, depending on region, indicating that the property market absorbs inflation expectations promptly [6] and represents a safe port in investor’s portfolio in times of increased inflation expectations [7]. High inflation expectations for 2022 [8] and expected continued fiscal easing [9] indicate that property prices may be expected to increase even in the period to follow. This reality, combined with a change in the European Union’s energy policy (Green Deal) which, as a result, brings a sharp increase in energy prices [10] also in relation to housing, has increased costs of housing [11], making housing less affordable for lower middle and middle class of population and not least for the young generation.



In addition to the factors mentioned above we have identified an increasing share of rental housing in the under 35 cohort of population. We believe that this trend can be explained by increased housing unaffordability enforced by changes in economic activity and consumption habits of the young generation. Malecek [12] documents that age of the first economic activity has been steadily increasing across developed countries, meaning that a large share of young population may not fulfill the mortgage requirements imposed by banks and thus may not be able to buy their own housing. It is also documented [13] that the consumption habits of the young generation are on average characterized by higher rate of intertemporal discounting signaling an increased impatience in consumption. Saving the down payment amount for property purchase is therefore much more painful for the young generation. Very probably lower middle class of population and young under 35 will constitute the new group with prevailing rental housing instead of own housing, and, also, will be affected by housing and energy poverty to a higher degree.



This article is structured as follows. First, we examine the results of other authors who deal with the financial unavailability of housing. The next section presents the EVAL software, which is used to collect and evaluate data on the real estate market in the Czech Republic. The author of the software EVAL is Eduard Hromada. The software was developed at CTU in Prague, Czech Republic. In the next part, the calculation of costs associated with housing for an apartment with a floor area of 30 m2 and 70 m2 is performed. The recapitulation of the obtained results in the form of summary tables follows. The Conclusion describes the consequences of the impact of financial unavailability of housing on society and suggesting solutions to this problem.




2. Literature Review


It needs to be remembered that the degree of housing and energy poverty differs across regions. Kaderabkova in this regard examines wage inflation in different regions in relation to labor productivity which falls behind and concludes that the trend of wage inflation might further increase rents and real estate prices, making own housing further less affordable [14,15]. Rising energy prices are reflected not only in the cost of energy consumption in households, but also in the prices of building materials and construction work [16]. Construction is a sector that consumes a significant amount of energy produced as quantified by Schneiderova-Heralova [17] or Karasek [18] thus energy prices create pressures at the supply side of property market [19]. Housing and energy poverty are two sides of the same issue, increasingly reflected in research papers and expert analyses. We offer a short insight below.



A huge volume of literature documents that household energy and energy and housing poverty is increasingly vital for maintaining good health and is reflected in policymakers’ decisions. Many authors deal with the issue of poor housing [20,21,22], energy poverty [23,24,25,26], socioeconomic disadvantage [27,28,29] and climate change [30,31,32] from various perspectives. Pala [33] considers climate change as one of the crucial factors of household’s well-being, Stanimir [34] discusses socioeconomic disadvantages connected to poverty through the lens participation of vulnerable communities in labor market and their preference of immediate remuneration in exchange of longer-term stability and career growth. Sokołowski et al. [35] examine the relationship between poor housing and inefficient heating and the risk of an increase in health problems. The authors conducted a survey of 1735 individuals living in two medium-sized cities in Poland’s coal-dependent region. The authors found that compared to people living in suitable housing conditions, people living in poor housing are more likely to show poor musculoskeletal and cardiovascular outcomes. Their results also suggest that energy-poor people who use coal or wood stoves in the apartment are more likely to develop respiratory illness than people in energy poverty who are connected to district heating. Similar views were reached by Jessel et al. [36] who found that unavailable and insufficient energy in households has adverse consequences for maintaining full health, which are exacerbated by poverty and a changing climate. Kopp et al. [37] argue that energy poverty has often have the form of water insufficiency and related health problems. Water insecurity for sure is another co-occurring hardship.



Energy bills contribute to a growing share on housing affordability. Families struggling with housing affordability may have difficulty providing other basic needs, such as health care, food and heating [38]. The unavailability of housing may lead to the use of one apartment by more people. A small living space increases the risk of poor mental health and physical illnesses such as tuberculosis and other infectious diseases. Neethu [39] proves that even temporary deteriorated housing conditions in case of guestworkers have remarkable and permanent impacts on their health condition. Decreased housing affordability also motivates people to move to their houses in countryside losing their job opportunities [40]. This behavior was confirmed prevalently for the 55–65 age group, where people decide to leave the labor market earlier and retire. Son [41] in this regard finds negative impact of health of early retires. In addition, Jessel [36], in line with authors mentioned above, concludes that low income and minority residents (usually tenants) face a higher proportion of housing difficulties. Pollack [42] demonstrates that vulnerable households tend to spend the greatest portion of their incomes on energy bills when compared to other socioeconomic groups. Several studies find that energy insufficiency and difficulties in affording housing costs is associated with adverse health outcomes [43]. An aspect of energy and housing insecurity that has serious health implications is energy insufficiency (poor insulation, lack of proper ventilation, older housing, energy inefficient heating, etc. [44,45,46,47].



Housing unaffordability enforced by energy poverty has vast spill overs to many aspects of life. Not surprisingly, it has attracted attention governments all over Europe. European funds offer several subsidy programs to increase energy efficiency and energy security of households (solar energy subsidies, insulation, efficient heating systems, etc.). These policies have a remarkable potential to improve energy insecurity, however, our data reveal that often the most vulnerable households are not able to obtain the support due to complex administrative requirements (projects, forms expertise reports, etc.).



Adequate access to energy and its affordability challenges known as energy insecurity [48] includes physical dimension (e.g., poor housing quality), economic dimension (affordability challenges) and behavioral dimension (social vulnerabilities, etc.). Within this conceptual framework we will explore recent primary data related to changes in household energy, poverty and housing burdens, we will demonstrate a range of concerns related to the currently obvious combination of sharp increase in energy bills and property prices. We will develop parallels with housing affordability and changes in housing trends as our findings suggest that share of own housing, which is historically prevailing form of housing, will decrease shifting towards rental housing and, increasingly, multifamily and shared housing.




3. Methods


The statistical data presented in this article are based on EVAL software data. EVAL is a software tool developed and constantly upgraded by one of the authors of this article. This software automatically collects, analyzes and evaluates data from real estate advertising in the Czech Republic. Data collection takes place once a month from 2007 until now. Data collection is performed for the categories of flats for sale and flats for rent. A total of 50 technical and economic parameters describing the advertised property are analyzed. For a better idea, these are, for example, floor area, price, age of the property, structural and material characteristics of the building, floor of the apartment, type of ownership of the apartment, orientation of the apartment, thermal insulation properties of the building and others.



During statistical processing, the credibility of each price offer is assessed and in case of any errors, this offer is excluded from further processing. Price offers that contain unrealistic offer prices were also excluded from the statistical processing. The difference between the offer prices and the prices actually realized on the market is also taken into account.




4. Results and Discussion


4.1. Comparison of Affordability of Owner-Occupied Housing


Between January 2018 and January 2022, there was a significant change in the affordability of owner-occupied housing. In 2018, it was possible to achieve very low interest rates on mortgage loans. At the same time, the purchase prices of real estate were still at an affordable level due to the household incomes in all regions of the Czech Republic, with the exception of Prague region, where housing affordability has been remarkably lower for the last 20 years. The Figure 1 shows average (2000–2021) price (measured in thousands of CZK (The exchange rate CZK/EUR corresponds approx. 25CZK (January 2022))) of 1 m2 of flat and the difference in price Prague vs. other regions is well observable.



However, in January 2022 there was a significant deterioration in the affordability of owner-occupied housing in all related indicators. Purchase prices of real estate increased significantly, the offer of vacant flats for sale decreased by about half, there was a sharp increase in interest rates on mortgage loans and the Czech National Bank tightened the conditions for applicants for mortgage loans [50]. Table 1 shows the described changes in the real estate market for an apartment with a floor area of 30 m2.



To confirm the reliability of the presented data, we also present the statistical results obtained through the Numbeo database (https://www.numbeo.com/, accessed on 17 January 2022). Numbeo is the world’s largest database about worldwide housing (real estate) prices. In this database, it is stated that price per square meter to buy apartment in city center starts in 22 January at CZK 151,598.56 and price per square meter to buy apartment outside of center is CZK 105,624.11. The values given correspond to the price range in Table 1. These values are also in line with the findings of the Czech Statistical Office and statistical analyzes of real estate agencies and consulting companies (Deloitte, Flat Zone, Nexter Company, etc.).



We calculated a correlation coefficient between the average purchase prices of the apartment in January 2018 and in January 2022. A value of 0.95 was found. Similarly, we found a very high dependency on the parameter number of years needed to save an amount to buy an apartment in January 2018 and in January 2022. A value of 0.91 was found. The values of correlation parameters show that the acquisition price of real estate is significantly affected by the location of the property.



The average purchase price of the apartment was determined using EVAL software. This software analyzes the online real estate advertising in the Czech Republic. The statistical survey includes flats for sale and flats for rent in all regions in the Czech Republic. Data collection is performed regularly over a period of one month. The calculation is based on the median unit acquisition prices in the individual regions of the Czech Republic. It is found that the highest purchase prices are achieved in the Prague region and the South-Moravian region.



The number of years needed to save an amount to buy an apartment represents a situation where a potential buyer of an apartment will invest all his earned funds in the acquisition of apartment. At the same time, it is assumed that it will finance its other operating expenses from other sources. To simplify the calculation, interest on this amount is not expected on the deposit account. The data of the Czech Statistical Office regarding average gross wages [51] in individual regions in the Czech Republic were used for the calculation. The calculation also assumes the conversion of the average gross wage to the average net wage using the assumed coefficients. Similar to the previous statistic, it is found that the worst financial affordability of owner-occupied housing was found in the Prague region and the South-Moravian region.



The average monthly mortgage payment assumes that a mortgage loan will be used to acquire the apartment. It is assumed that the ratio of own and external resources will be as follows: 20% included own resources and 80% includes external resources. This ratio represents a typical situation in the Czech Republic and is fully in line with the recommendations of the Czech National Bank. The maturity of the loan is expected to be 30 years.



The average interest rate on a mortgage loan for the month of January 2018 is based on the findings of Fincentrum Hypoindex [52]. The indicator is calculated as the weighted average interest rate at which new mortgage loans for individuals are provided in a given calendar month. The weights are the volumes of loans provided. For the month of January 2018, an average interest rate of 2.28% p.a. is calculated.



Another way of determining the average interest rate had to be used for the month of January 2022. The average interest rate determined by the Hypoindex indicator was not used for this month, as there was a significant change in the average interest rate in the last months. The value of the Hypoindex indicator was skewed in this case because the calculation also includes loan applications, which are still undergoing the approval process in the bank and have the original conditions set (low interest rates). Therefore, in this case, the current offers of banks on the market were used (ČSOB, Česká spořitelna, Komerční banka, etc.). For the month of January 2022, an average interest rate of 4.70% p.a. is calculated.



Table 2 compares the affordability of owner-occupied housing between January 2018 and January 2022 for an apartment with a floor area of 70 m2. The calculation methodology is the same as for an apartment with a floor area of 30 m2. The average monthly mortgage payment in the case of the purchase of an apartment with a floor area of 70 m2 already exceeds the net monthly income in the Prague region and the South-Moravian Region in January 2022.




4.2. Comparison of Energy Consumption Costs


Between January 2018 and January 2022, there was a significant increase in the cost of energy consumption in households. European climate policy and emissions trading are primarily responsible for the sharp rise in energy prices. Other negative factors causing the sharp rise in energy prices include the rapid recovery of European markets, the shortage of gas supplies and geopolitical factors. Furthermore, the performance of renewable sources, especially wind and solar power plants, was unexpectedly weak. There were also unexpected technical problems in the operation of nuclear power plants. According to its plan, Germany gradually shuts down nuclear power plants and logically, the power of these power plants is missing. The combination of all these factors caused the price of energy to increase very significantly year on year.



Such an unexpected rise in energy prices on world stock exchanges surprised even the energy suppliers themselves. In the Czech Republic, many energy suppliers who provided their services to approximately one million customers have failed. All these customers were thus forced to change their energy supplier immediately. At the same time, however, these customers were forced to accept significantly higher prices for energy supply than they used to pay to the original energy supplier.



Such a reality on energy market has a remarkably negative impact on housing costs. In addition to the increase in apartment acquisition and credit costs, there is also a significant increase in energy consumption costs. All these factors create a pressure on increasing tensions in the society and a deterioration in the living standards of many vulnerable populations.



Energy consumption in an apartment is a very individual matter. Nevertheless, our attempt is focused to determine the average values of consumption in order to be able to make an approximate comparison of costs over time. Factors such as the number of household members, average temperature in the apartment, energy consumption of appliances, type and age of the gas boiler, thermal insulation properties of the building, location of the apartment in the apartment building, altitude of the apartment, choice of gas and electricity supplier and the time of fixation of contracts, the time that residents spend away from home and family customs must be taken into account in the calculation.



For an apartment of 30 m2, it is assumed that this apartment is inhabited by only one earning person. For an apartment of 70 m2, it is assumed that this apartment is inhabited by a total of three people, two of whom have a regular income from employment.



Furthermore, the use of electricity for lighting and the use of common electrical appliances is assumed. The use of gas is assumed for cooking, water heating and apartment heating. It is assumed that the apartment has a separate gas boiler. Of course, there are many more combinations to ensure these processes (solid fuel boiler, heat pump, solar water heating, heat supply from a central source, etc.). The calculation in Table 3 is performed for the first defined variant (separate gas boiler).



The Table 3 compares the costs of energy consumption between January 2018 and January 2022. The calculation is made for an apartment with a floor area of 30 m2, which is occupied by one earning person. The table shows a significant change in costs.



Table 3 and Table 4 are based on the following values:




	
Electricity consumption—for lighting and the use of electrical appliances, an annual consumption of 1100 kWh per person is assumed. As of January 2018, an average price of CZK 4123/MWh was found from the price offers of electricity suppliers. This is the price including value added tax for a standard contract for an indefinite period. As of January 2022, an average price of CZK 6782/MWh was found.



	
Gas consumption for cooking—The average consumption was set at 188 kWh per year (in the case of one person living in an apartment/30 m2/). In the case of living of 3 people in an apartment/70 m2/, the average consumption per person is slightly lower and was set at a total of 545 kWh per year. For January 2018, the average price was found to be CZK 1285/MWh (for a flat with a floor area of 30 m2) and CZK 1291/MWh (for a flat with a floor area of 70 m2). For January 2022, an average price of CZK 2353/MWh (for an apartment with a floor area of 30 m2) and CZK 2356/MWh (for an apartment with a floor area of 70 m2) was found.



	
Gas consumption for water heating—This indicator assumes that the water is heated for washing. The average consumption was set at 1350 kWh per year (in the case of one person living in an apartment/30 m2/). In the case of living of 3 people in an apartment/70 m2/, the average consumption per person is slightly lower and was set at a total of 3720 kWh per year. Gas prices are the same as for gas consumption for cooking.



	
Gas consumption for apartment heating—The average thermal insulation properties of the apartment and heating to normal temperature are assumed. In the case of an apartment with a floor area of 30 m2, gas consumption of 3800 kWh per year is assumed. In the case of an apartment with a floor area of 70 m2, gas consumption of 8300 kWh per year is assumed. Gas prices are the same as for gas consumption for cooking.



	
Depreciation of a gas boiler—For completeness, it is necessary to include in the costs the replacement of the gas boiler at the end of its life. Acquisition costs of CZK 50,000 (for January 2018) and CZK 60,000 (for January 2022) and a boiler life of 15 years are assumed. The same costs are assumed regardless of the size of the floor area of the apartment.








The Table 4 compares the costs of energy consumption between January 2018 and January 2022. The calculation is made for an apartment with a floor area of 70 m2. It is assumed that this apartment is inhabited by a total of three people, two of whom have a stable job. The table shows a significant change in costs.




4.3. Operating Costs Associated with the Use of the Apartment


This group of costs includes costs associated with the use of the apartment. These costs vary according to the number of users of the apartment. This cost group does not include costs associated with the consumption of electricity in the apartment and gas consumption, as they have already been quantified in the previous chapter. The cost structure is shown in Table 5 and Table 6.



Electricity in common areas—These are costs including lighting in common areas (corridors, stairs, basement cubicles, etc.) and electricity consumption related to the operation of the elevator and bells. There is no distinction between the floor in which the apartment is located. For January 2018, these costs were set at CZK 50 per person per month, for January 2022, these costs were set at CZK 80 per person per month.



Water and sewer rates—these are costs associated with the consumption of cold and hot water and the disposal of wastewater using public sewers. These costs do not include water heating costs as these costs are included in the previous chapter. For January 2018, these costs were set at CZK 500 per person per month, for January 2022, these costs were set at CZK 650 per person per month.



Cleaning in an apartment building—These are the costs associated with cleaning the common areas in the apartment building (corridors, stairs, etc.). This service is usually provided by an external company that performs cleaning at regular intervals (for example, once a week). For January 2018, these costs were set at CZK 70 per person per month, for January 2022, these costs were set at CZK 120 per person per month. There was a significant increase in costs, as many working foreigners left the Czech Republic as a result of the COVID-19.



Garbage collection—This item includes costs associated with the disposal of municipal waste. This service is usually provided by the municipality. Municipal waste is usually removed at regular intervals once a week. For January 2018, these costs were set at CZK 60 per person per month, for January 2022, these costs were set at CZK 100 per person per month.



Common television antenna—This is a small cost associated with operating a common television antenna. This cost does not include concession fees. This item is paid only for technical operating costs. For January 2018, these costs were set at CZK 10 per person per month, for January 2022, these costs were set at CZK 15 per person per month.



Table 6 sets out the operating costs for a three-member household (apartment with a floor area of 70 m2). The owner of the apartment is obliged to report to the administrator of the apartment building the actual number of people who use the apartment. Based on the number of people, the operating costs are then calculated.




4.4. Costs Associated with Property Ownership


The costs associated with property ownership must also be included in the total costs related to the acquisition and operation of the property. These costs are not paid by the tenant, however, in this article we deal with the acquisition of an apartment on a mortgage loan, when it is necessary to take these costs into account. People often forget about this group of costs and are then unpleasantly surprised that they have to pay.



Table 7 and Table 8 compare the differences in property ownership costs between January 2018 and January 2022. It is found that these costs increased over time, however, compared to the costs associated with the acquisition of real estate and energy costs, this is a lower increase in costs.



Apartment management costs include the costs of operating an office providing administrative activities related to the apartment building, the costs of maintaining a bank account of the unit owners’ association, the costs of annual energy and water billing, the costs associated with providing legal services related to apartment building management, etc. For the purposes of our calculation, it is considered for January 2018 with an amount of CZK 180 per month per housing unit and for January 2022 with an amount of CZK 220 per month per housing unit. The size of the housing unit is not differentiated for these costs.



Equipment inspection costs include regular inspections of electrical and gas equipment, lifts and fire safety. The periods for carrying out these inspections are set out in national technical standards. Inspections then means the overall assessment of the equipment, during which the inspection, testing, or even measurement determines the operational safety and reliability. The technical documentation and professional competence of the operator are also assessed. After calculating these costs for individual apartments, the authors found that for January 2018 it is an annual cost of CZK 1800 per housing unit and for January 2022 it is an annual cost of CZK 2400 per housing unit. These costs are not affected by the size of the apartment.



Insurance costs—Real estate insurance is a common standard in the Czech Republic. The reason is that many of them are bought on a mortgage, where it is a mandatory condition. There are two basic products for insurance: property insurance and household insurance. Property insurance covers damage to the building components of an apartment caused by the elements or an accident. Household insurance then protects personal property, apartment equipment (floors, wallpaper, lighting, etc.), electronics, furniture and other removable equipment. Another option is to take out liability insurance, which covers the costs associated with the accident.



The authors calculated average insurance costs of CZK 750 per year (apartment with a floor area of 30 m2) and CZK 1150 per year (apartment with a floor area of 70 m2) for January 2018. Similarly, insurance costs for January 2022 were set at CZK 950 per year (apartment 30 m2) and 1380 CZK per year (apartment 70 m2). These values are based on current market prices.



Costs of the apartment building repair fund—Contributions to this fund are provided by the co-owners of the apartment building according to the size of the share in the common parts of the apartment building. This fund mainly pays for costs related to operation, maintenance, repairs, building modifications and other changes to the common parts of the apartment building.



The size of these contributions depends on the age of the apartment building and the degree of maintenance performed. The size of the contributions is then decided by the co-owners of the apartment building, which means that the size of this contribution varies for each apartment building. The authors assume an average worn of apartment building with a corresponding amount of this contribution. For January 2018, the amount of this contribution was set at CZK 35 per square meter of apartment floor per month. For January 2022, the amount of this contribution was set at CZK 50 per square meter of apartment floor per month.



The data in Table 1, Table 2, Table 3, Table 4, Table 5, Table 6, Table 7 and Table 8 show that the largest share of the total costs associated with housing is represented by the costs associated with the acquisition of an apartment. These are either mortgage repayments or rent payments. It turns out that the rule that buying one’s own apartment is cheaper than paying rent is no longer valid. Especially in large cities, the cost of paying rent is currently lower than the repayment of a mortgage loan for a comparable apartment.



A significant part of the costs associated with housing are the costs of the apartment building repair fund. These costs cannot be reduced in a simple way. These costs can be reduced only if most of the co-owners of the apartment building agree. However, the negative consequence will be a reduction in the standard of maintenance of the apartment building, with the result that the overall life of the apartment building will be shortened. In addition, neglect of preventive maintenance of an apartment building can significantly increase the necessary costs for repairs in the future.



If the household needs to reduce the total cost of housing, it has the opportunity to focus only on savings in total cost of energy consumption. For example, it is possible to reduce the comfort temperature of the interior heating to a lower value. It is also possible to better manage water consumption. However, these variable costs represent only a small component of the total costs. Therefore, another option is to just change of residence to a cheaper location. However, a change of residence can reduce the possibility of employment, so it can be counterproductive in some cases.



Table 9, Table 10, Table 11 and Table 12 show the results concerning the affordability of owner-occupied housing in the Czech Republic. Two time periods are compared–January 2018 and January 2022. The input data are based on the calculations in Table 1, Table 2, Table 3, Table 4, Table 5, Table 6, Table 7 and Table 8. During this period, there was a significant increase in acquisition prices, a sharp rise in interest rates on mortgage loans and a significant increase in energy prices.



In 2018, the critical financial limit threatening households with the unavailability of housing was exceeded only in Prague, the South-Moravian Region and the Olomouc Region (see Table 9, Table 10 and Table 11). The critical financial limit is marked in red in the tables.



In 2018, households looking for housing were more likely to choose a proprietary form of housing because it was affordable. Therefore, only young people who had not yet saved sufficient own resources to obtain a mortgage entered the rental sector. Furthermore, rental housing is used by low-income households, which, however, are expected to remain in the rental sector for life.



In 2022, however, there is a fundamental change in the real estate market. The critical financial limit is exceeded in almost all regions of the Czech Republic (see Table 10, Table 11 and Table 12). The only exception is the Usti region, which, however, has specific socio-economic and demographic problems. There are problems with structural unemployment and a low level of education of the population. Young and educated people mostly leave the Usti region to richer regions in the Czech Republic, but this worsens the development potential of this region in the future. At the same time, the Usti region is exposed to increased levels of speculative investment and abuse of social benefits.



Another important factor must be taken into account when determining the financial critical value that threatens the standard of living. If a household has a high income and at the same time pays high mortgage payments, it usually has enough funds left to provide for its basic necessities. In contrast, low-income households, for which the 40% threshold is hard to cope with. This household no longer has enough free funds to provide for everyday needs (food, clothing, transport costs, school supplies, etc.).



The Figure 2 and Figure 3 express a regression analysis of the relationship between total average net income and total housing costs. The Figure 2 describes the situation for an apartment with a floor area of 30 m2, the Figure 3 describes the situation for an apartment with a floor area of 70 m2. The analysis includes all regions in the Czech Republic as of January 2018 and January 2022.



A very significant dependence was found between the examined parameters, which is expressed by the coefficient of determination (0.8764; 0.8772). It has been found that lower-income households choose inferior housing and may be affected by energy and housing insufficiency or poverty. Inferior housing occurs in locations with poorer transport accessibility to employment and a limited supply of jobs. This dependence represents kind of a vicious circle, households hardly ever are able to move to a more expensive location in terms of housing with a better supply of jobs. These recent trends indicate an increased risk segregation of some areas or regions. It was also found that energy costs are comparable in all regions in the Czech Republic, which means that in regions with lower incomes, energy costs account for a higher percentage of total housing costs. The increase in energy costs thus represents a higher degree of burden for a poorer household than for a household in a richer region.



The regression proves that the lower income households may be considered the group most vulnerable by recent trends in housing affordability. It is this group which is facing a significant deterioration of housing affordability and energy poverty risk.



Alberini et al. [53] found that up to 17% of energy demanded by households in the US is consumed due to persistent inefficiencies, Andor et al. [54] calculated this value on German data to be equal to up to 20% and estimate on Swiss households’ data the electricity saving potential to 25% [55]. These results indicate that at least a share of household’s energy poverty may be improved by increasing efficiency of household’s appliances even though Orea et al. [56] argue that efficiency improvements are questionable due to rebound effects. The resulting policy recommendation is quite the opposite to what is currently discussed across the European governments—subsidies to households aimed to compensate increased energy prices and/or ”green“ energy production. The authors suggest rather policies aimed on increasing energy efficiency via incentives promoting a change of habits in the use of equipment, increasing energy literacy [57], and by offering incentives on the purchase of new, high-efficiency equipment and technologies. Andor et al. [54] recommend targeting such energy policy to selected groups as obviously a nationwide appliance of replacement program would result being too expensive. In this regard, Davis et al. [58] using the case of Mexican policy of subsidized replacement of household’s refrigerators and air conditioners with energy-efficient models demonstrates a rebound effect that counteracts some of the savings. On the other hand, Broadstock et al. [59] reveal that the wealthiest households exhibit the largest systematic behavioral shortcomings in residential electricity consumption. At the same time the price elasticity of demand for this group may be supposed to be less elastic than for the low-income households. This finding may represent a supporting argument for policy recommendation aimed to increasing energy literacy and changing habits rather than reducing tax on energy or compensating partly households’ energy bills.





5. Conclusions


This review sought to highlight how energy insecurity contributes to housing unaffordability and why it may be important for all aspects of daily life. Within this broader framework we can start to understand how policies that address energy insecurity also affect housing insecurity, education inequality, income inequality and poverty, and together impact population health.



We aimed at documenting an increasing role of energy spending in housing unaffordability. Using primary data related to recent changes in household energy and housing burdens we found evidence that between January 2018 and January 2022 there was a significant deterioration in the financial affordability of owner-occupied housing with the use of a mortgage loan. In January 2018, the critical limit of 40% (share of total housing costs to total average net household income) is exceeded only in the Prague region and for large flats also in the regions South-Moravian Region and Olomouc Region. In January 2022, however, the critical limit of 40% is exceeded in all regions of the Czech Republic with the exception of the Usti Region.



A number of studies indicate that if this limit exceeds 30%, the household is at risk of poverty, job loss and loss of housing. The results are thus very warning of social cohesion and social peace.



In response to this reality, the Chamber of Deputies of the Czech Republic is currently discussing an amendment to the Act on State Social Support under an accelerated regime. This amendment was approved by an absolute majority of deputies. This amendment significantly increases the normative housing costs which are paid by the state to poor households, so that the jump in energy prices that took place in the fourth quarter of 2021 can be taken into account. Normative housing costs are calculated as the average housing costs for the relevant number of persons in the household and taking into account the size of the municipality. Housing costs consist of rent and other housing-related costs, including energy. At the same time, this amendment expanded the number of persons who are entitled to housing allowance. Of course, finding a reasonable equilibrium between budget burden (already in deep deficits due to the COVID pandemic) and housing and energy policies is among the biggest current challenges for many governments.



Due to the discussed reduction in the affordability of owner-occupied housing, an expansion of the rental sector and an increase in rental prices can be expected. In the Czech Republic, the view of acceptance by the general public no longer holds that it is more financially advantageous to repay a mortgage on one’s own apartment than to pay rent to a landlord. At present, it is clearly cheaper to live in a rented flat, especially in large cities. In the Czech Republic, there is currently a significant predominance of owner-occupied housing over rental housing in comparison with developed Western European countries [60]. However, in the next period, the trend is likely to change, and the share of rental housing will increase in line with trends in Western Europe, and, at the same time, flat sharing and multifamily housing will become a new standard of living.



The study examined the effects of financial unavailability of owner-occupied housing only for the city of Prague and for an apartment with a floor area of 30 m2 and 70 m2. In further research, the authors want to focus on the analysis of the situation in other regions of the Czech Republic and other real estate categories (family houses, building plots). It can be expected that the impacts will be strongly dependent on the average price level of the purchase price of an apartment in a given region, in relation to the average level of household income in a given region. It was found that the differences in the price level of the purchase price of an apartment are significantly higher in individual regions than the average level of household income in individual regions.
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Figure 1. Average (2000–2021) flat price across Czech regions, measured in thousands of CZK of 1 m2, data source [49]. 
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Figure 2. Regression analysis describing the dependence between total average net income and total housing costs for an apartment with a floor area of 30 m2. 
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Figure 3. Regression analysis describing the dependence between total average net income and total housing costs for an apartment with a floor area of 70 m2. 
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Table 1. Comparison of affordability of owner-occupied housing between January 2018 and January 2022 for an apartment with a floor area of 30 m2.
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Region

	
State of January 2018

	
State of January 2022




	
Average Purchase Price of the Apartment

(CZK)

	
Number of Years Needed to Save an Amount to Buy an Apartment

	
Average Monthly Mortgage Payment

(CZK)

	
Average Purchase Price of the Apartment

(CZK)

	
Number of Years Needed to Save an Amount to Buy an Apartment

	
Average Monthly Mortgage Payment

(CZK)






	
Prague

	
2,333,333

	
6.0

	
8955

	
3,927,514

	
8.1

	
20,370




	
Central Bohemian Region

	
1,148,972

	
3.8

	
4410

	
2,269,091

	
5.6

	
11,768




	
South Bohemian Region

	
832,836

	
3.1

	
3196

	
2,028,000

	
5.5

	
10,518




	
Pilsen Region

	
1,093,144

	
3.7

	
4195

	
1,841,667

	
4.8

	
9552




	
Karlovy Vary Region

	
918,439

	
3.5

	
3525

	
1,590,000

	
4.5

	
8246




	
Usti Region

	
315,000

	
1.1

	
1209

	
883,948

	
2.3

	
4584




	
Liberec region

	
863,547

	
3.1

	
3314

	
1,906,606

	
5.1

	
9888




	
Hradec Kralove Region

	
1,002,333

	
3.6

	
3847

	
2,225,400

	
5.9

	
11,542




	
Pardubice Region

	
961,538

	
3.5

	
3690

	
1,850,319

	
5.1

	
9596




	
Highlands Region

	
899,571

	
3.2

	
3452

	
1,685,517

	
4.5

	
8742




	
South-Moravian Region

	
1,500,000

	
5.1

	
5757

	
2,893,548

	
7.3

	
15,007




	
Olomouc Region

	
1,138,276

	
4.2

	
368

	
1,680,697

	
4.6

	
8717




	
Zlín Region

	
939,737

	
3.5

	
3607

	
1,866,800

	
5.2

	
9682




	
Moravian-Silesian Region

	
548,567

	
2.0

	
2105

	
1,314,386

	
3.6

	
6817
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Table 2. Comparison of affordability of owner-occupied housing between January 2018 and January 2022 for an apartment with a floor area of 70 m2.
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Region

	
State of January 2018

	
State of January 2022




	
Average Purchase Price of the Apartment

(CZK)

	
Number of Years Needed to Save an Amount to Buy an Apartment

	
Average Monthly Mortgage Payment

(CZK)

	
Average Purchase Price of the Apartment

(CZK)

	
Number of Years Needed to Save an Amount to Buy an Apartment

	
Average Monthly Mortgage Payment

(CZK)






	
Prague

	
5,444,444

	
14.0

	
20,895

	
9,164,199

	
18.8

	
47,529




	
Central Bohemian Region

	
2,680,935

	
8.8

	
10,289

	
5,294,545

	
13.2

	
27,460




	
South Bohemian Region

	
1,943,284

	
7.2

	
7458

	
4,732,000

	
12.8

	
24,542




	
Pilsen Region

	
2,550,669

	
8.7

	
9789

	
4,297,222

	
11.1

	
22,287




	
Karlovy Vary Region

	
2,143,024

	
8.1

	
8224

	
3,710,000

	
10.4

	
19,241




	
Usti Region

	
735,000

	
2.6

	
2821

	
2,062,545

	
5.5

	
10,697




	
Liberec region

	
2,014,942

	
7.1

	
7733

	
4,448,748

	
12.0

	
23,073




	
Hradec Kralove Region

	
2,338,778

	
8.4

	
8976

	
5,192,600

	
13.7

	
26,931




	
Pardubice Region

	
2,243,590

	
8.2

	
8610

	
4,317,410

	
11.9

	
22,392




	
Highlands Region

	
2,099,000

	
7.5

	
8056

	
3,932,874

	
10.5

	
20,397




	
South-Moravian Region

	
3,500,000

	
11.8

	
13,432

	
6,751,613

	
17.1

	
35,016




	
Olomouc Region

	
2,655,977

	
9.9

	
10,193

	
3,921,627

	
10.6

	
20,339




	
Zlín Region

	
2,192,719

	
8.2

	
8415

	
4,355,867

	
12.1

	
22,591




	
Moravian-Silesian Region

	
1,279,989

	
4.7

	
4912

	
3,066,901

	
8.5

	
15,906
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Table 3. Comparison of the costs of energy consumption between January 2018 and January 2022 for an apartment with a floor area of 30 m2 (monthly costs).
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State of January 2018

	
State of January 2022




	
(CZK/Month)

	
(CZK/Month)






	
Electricity consumption

	
378

	
622




	
Gas consumption for cooking

	
20

	
37




	
Gas consumption for water heating

	
145

	
265




	
Gas consumption for apartment heating

	
407

	
745




	
Depreciation of a gas boiler

	
278

	
333




	
Total costs of energy consumption

	
1227

	
2002
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Table 4. Comparison of the costs of energy consumption between January 2018 and January 2022 for an apartment with a floor area of 70 m2 (monthly costs).
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State of January 2018

	
State of January 2022




	
(CZK/Month)

	
(CZK/Month)






	
Electricity consumption

	
1134

	
1865




	
Gas consumption for cooking

	
59

	
107




	
Gas consumption for water heating

	
400

	
730




	
Gas consumption for apartment heating

	
893

	
1630




	
Depreciation of a gas boiler

	
278

	
333




	
Total costs of energy consumption

	
2763

	
4665
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Table 5. Comparison of the operating costs associated with the use of the apartment between January 2018 and January 2022 for an apartment with a floor area of 30 m2 (monthly costs).
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State of January 2018

	
State of January 2022




	
(CZK/Month)

	
(CZK/Month)






	
Electricity in common areas

	
50

	
80




	
Water and sewer rates

	
500

	
650




	
Cleaning in an apartment building

	
70

	
120




	
Garbage collection

	
60

	
100




	
Common television antenna

	
10

	
15




	
Total operating costs

	
690

	
965
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Table 6. Comparison of the operating costs associated with the use of the apartment between January 2018 and January 2022 for an apartment with a floor area of 70 m2 (monthly costs).
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	State of January 2018

(CZK/Month)
	State of January 2022

(CZK/Month)





	Electricity in common areas
	150
	240



	Water and sewer rates
	1500
	1950



	Cleaning in an apartment building
	210
	360



	Garbage collection
	180
	300



	Common television antenna
	30
	45



	Total operating costs
	2070
	2895
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Table 7. Comparison of the costs associated with property ownership between January 2018 and January 2022 for an apartment with a floor area of 30 m2 (monthly costs).
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	State of January 2018

(CZK/Month)
	State of January 2022

(CZK/Month)





	Apartment management costs
	180
	220



	Equipment inspection costs
	150
	200



	Insurance costs
	63
	79



	Costs of the apartment building repair fund
	1050
	1500



	Other operating costs
	65
	95



	Total costs associated with property ownership
	1508
	2094
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Table 8. Comparison of the costs associated with property ownership between January 2018 and January 2022 for an apartment with a floor area of 70 m2 (monthly costs).
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	State of January 2018

(CZK/Month)
	State of January 2022

(CZK/Month)





	Apartment management costs
	180
	220



	Equipment inspection costs
	150
	200



	Insurance costs
	96
	115



	Costs of the apartment building repair fund
	2450
	3500



	Other operating costs
	105
	155



	Total costs associated with property ownership
	2981
	4190
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Table 9. Share of total housing costs to total average net household income for an apartment with a floor area of 30 m2 as of January 2018. A one-member household with regular income is assumed.
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	Region
	Average Monthly Mortgage Payment (CZK/Month)
	Total Costs of Energy Consumption (CZK/Month)
	Total Operating Costs (CZK/Month)
	Total Costs Associated with Property Ownership (CZK/Month)
	Total Housing Costs (CZK/Month)
	Total Average Net Household Income (CZK/Month)
	Share of Total Housing Costs to Total Average Net Household Income (%)





	Prague
	8955
	1227
	690
	1508
	12,380
	30,680
	40.4%



	Central Bohemian Region
	4410
	1227
	690
	1508
	7834
	24,001
	32.6%



	South Bohemian Region
	3196
	1227
	690
	1508
	6621
	21,504
	30.8%



	Pilsen Region
	4195
	1227
	690
	1508
	7620
	23,191
	32.9%



	Karlovy Vary Region
	3525
	1227
	690
	1508
	6950
	20,982
	33.1%



	Usti Region
	1209
	1227
	690
	1508
	4634
	22,373
	20.7%



	Liberec region
	3314
	1227
	690
	1508
	6739
	22,358
	30.1%



	Hradec Kralove Region
	3847
	1227
	690
	1508
	7272
	22,045
	33.0%



	Pardubice Region
	3690
	1227
	690
	1508
	7115
	21,553
	33.0%



	Highlands Region
	3452
	1227
	690
	1508
	6877
	22,079
	31.1%



	South-Moravian Region
	5757
	1227
	690
	1508
	9182
	23,424
	39.2%



	Olomouc Region
	4368
	1227
	690
	1508
	7793
	21,279
	36.6%



	Zlín Region
	3607
	1227
	690
	1508
	7031
	21,097
	33.3%



	Moravian-Silesian Region
	2105
	1227
	690
	1508
	5530
	21,651
	25.5%







Note: Values that exceed 40% are marked in red. This is a critical financial limit, which indicates a significant financial unavailability of housing for households. The procedure is similar for the other tables below.
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Table 10. Share of total housing costs to total average net household income for an apartment with a floor area of 30 m2 as of January 2022. A one-member household with regular income is assumed.






Table 10. Share of total housing costs to total average net household income for an apartment with a floor area of 30 m2 as of January 2022. A one-member household with regular income is assumed.





	Region
	Average Monthly Mortgage Payment (CZK/Month)
	Total Costs of Energy Consumption (CZK/Month)
	Total Operating Costs (CZK/Month)
	Total Costs Associated with Property Ownership (CZK/Month)
	Total Housing Costs (CZK/Month)
	Total Average Net Household Income (CZK/Month)
	Share of Total Housing Costs to Total Average Net Household Income (%)





	Prague
	20,370
	2002
	965
	2094
	25,430
	38,517
	66.0%



	Central Bohemian Region
	11,768
	2002
	965
	2094
	16,829
	31,834
	52.9%



	South Bohemian Region
	10,518
	2002
	965
	2094
	15,579
	29,325
	53.1%



	Pilsen Region
	9552
	2002
	965
	2094
	14,612
	30,578
	47.8%



	Karlovy Vary Region
	8246
	2002
	965
	2094
	13,307
	28,132
	47.3%



	Usti Region
	4584
	2002
	965
	2094
	9645
	29,823
	32.3%



	Liberec region
	9888
	2002
	965
	2094
	14,949
	29,465
	50.7%



	Hradec Kralove Region
	11,542
	2002
	965
	2094
	16,603
	30,064
	55.2%



	Pardubice Region
	9596
	2002
	965
	2094
	14,657
	28,720
	51.0%



	Highlands Region
	8742
	2002
	965
	2094
	13,803
	29,557
	46.7%



	South-Moravian Region
	15,007
	2002
	965
	2094
	20,068
	31,180
	64.4%



	Olomouc Region
	8717
	2002
	965
	2094
	13,778
	29,240
	47.1%



	Zlín Region
	9682
	2002
	965
	2094
	14,743
	28,593
	51.6%



	Moravian-Silesian Region
	6817
	2002
	965
	2094
	11,878
	28,717
	41.4%







Note: Values that exceed 40% are marked in red. This is a critical financial limit, which indicates a significant financial unavailability of housing for households. The procedure is similar for the other tables below.
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Table 11. Share of total housing costs to total average net household income for an apartment with a floor area of 70 m2 as of January 2018. A three-member household in which there are two people with a regular income is assumed.






Table 11. Share of total housing costs to total average net household income for an apartment with a floor area of 70 m2 as of January 2018. A three-member household in which there are two people with a regular income is assumed.





	Region
	Average Monthly Mortgage Payment (CZK/Month)
	Total Costs of Energy Consumption (CZK/Month)
	Total Operating Costs (CZK/Month)
	Total Costs Associated with Property Ownership (CZK/Month)
	Total Housing Costs (CZK/Month)
	Total Average Net Household Income (CZK/Month)
	Share of Total Housing Costs to Total Average Net Household Income (%)





	Prague
	20,895
	2763
	2070
	2981
	28,709
	61,359
	46.8%



	Central Bohemian Region
	10,289
	2763
	2070
	2981
	18,103
	48,002
	37.7%



	South Bohemian Region
	7458
	2763
	2070
	2981
	15,272
	43,009
	35.5%



	Pilsen Region
	9789
	2763
	2070
	2981
	17,603
	46,382
	38.0%



	Karlovy Vary Region
	8224
	2763
	2070
	2981
	16,039
	41,965
	38.2%



	Usti Region
	2821
	2763
	2070
	2981
	10,635
	44,745
	23.8%



	Liberec region
	7733
	2763
	2070
	2981
	15,547
	44,715
	34.8%



	Hradec Kralove Region
	8976
	2763
	2070
	2981
	16,790
	44,091
	38.1%



	Pardubice Region
	8610
	2763
	2070
	2981
	16,425
	43,106
	38.1%



	Highlands Region
	8056
	2763
	2070
	2981
	15,870
	44,158
	35.9%



	South-Moravian Region
	13,432
	2763
	2070
	2981
	21,246
	46,848
	45.4%



	Olomouc Region
	10,193
	2763
	2070
	2981
	18,007
	42,558
	42.3%



	Zlín Region
	8415
	2763
	2070
	2981
	16,229
	42,194
	38.5%



	Moravian-Silesian Region
	4912
	2763
	2070
	2981
	12,727
	43,302
	29.4%







Note: Values that exceed 40% are marked in red. This is a critical financial limit, which indicates a significant financial unavailability of housing for households. The procedure is similar for the other tables below.
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Table 12. Share of total housing costs to total average net household income for an apartment with a floor area of 70 m2 as of January 2022. A three-member household in which there are two people with a regular income is assumed.






Table 12. Share of total housing costs to total average net household income for an apartment with a floor area of 70 m2 as of January 2022. A three-member household in which there are two people with a regular income is assumed.





	Region
	Average Monthly Mortgage Payment (CZK/Month)
	Total Costs of Energy Consumption (CZK/Month)
	Total Operating Costs (CZK/Month)
	Total Costs Associated with Property Ownership (CZK/Month)
	Total Housing Costs (CZK/Month)
	Total Average Net Household Income (CZK/Month)
	Share of Total Housing Costs to Total Average Net Household Income (%)





	Prague
	47,529
	4665
	2895
	4190
	59,279
	77,033
	77.0%



	Central Bohemian Region
	27,460
	4665
	2895
	4190
	39,210
	63,668
	61.6%



	South Bohemian Region
	24,542
	4665
	2895
	4190
	36,292
	58,649
	61.9%



	Pilsen Region
	22,287
	4665
	2895
	4190
	34,037
	61,156
	55.7%



	Karlovy Vary Region
	19,241
	4665
	2895
	4190
	30,992
	56,263
	55.1%



	Usti Region
	10,697
	4665
	2895
	4190
	22,447
	59,646
	37.6%



	Liberec region
	23,073
	4665
	2895
	4190
	34,823
	58,930
	59.1%



	Hradec Kralove Region
	26,931
	4665
	2895
	4190
	38,681
	60,128
	64.3%



	Pardubice Region
	22,392
	4665
	2895
	4190
	34,142
	57,439
	59.4%



	Highlands Region
	20,397
	4665
	2895
	4190
	32,148
	59,115
	54.4%



	South-Moravian Region
	35,016
	4665
	2895
	4190
	46,767
	62,360
	75.0%



	Olomouc Region
	20,339
	4665
	2895
	4190
	32,089
	58,480
	54.9%



	Zlín Region
	22,591
	4665
	2895
	4190
	34,341
	57,186
	60.1%



	Moravian-Silesian Region
	15,906
	4665
	2895
	4190
	27,656
	57,434
	48.2%







Note: Values that exceed 40% are marked in red. This is a critical financial limit, which indicates a significant financial unavailability of housing for households. The procedure is similar for the other tables below.
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