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Abstract. This paper examines housing affordability in Croatia’s large housing estates in the context of energy renovation. Drawing on survey data, focus groups, and expert interviews, the study highlights challenges in both socialist and post-socialist buildings. Residents report lower satisfaction with buildings’ energy efficiency, interior and exterior appearance, especially in socialist estates. Over 40% of households spend more than 30% of income on housing costs, with affordability risks higher for tenants, low-income households, the mortgage-indebted, single-person households, and the elderly. Experts agree that current renovation efforts of private stock lack a systematic approach. The findings underscore the need for targeted national policy and financial support.
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1. Introduction
The energy renovation of buildings is recognised as important in Croatia, and is emphasised in key national strategic documents, such as the Long-Term Renovation Strategy of the National Building Stock by 2050, Low-Carbon Development Strategy of The Republic of Croatia Until 2030 with a View to 2050, Integrated National Energy and Climate Plan for the Republic of Croatia for the Period 2021–2030, etc. In line with broader UN and EU goals and directives, these documents highlight the building sector’s crucial role in meeting urban and climate objectives. According to the European Commission (2020), buildings across the European Union collectively account for around 40% of total energy consumption and approximately 36% of greenhouse gas emissions, primarily arising from construction, operation, renovation, and demolition. According to the EDGAR – Emissions Database for Global Atmospheric Research (European Commission, 2021), in the period between 1990 and 2020 the amount of CO2 attributed to the building sector decreased by 32% in the EU27, while in Croatia the decrease was below the EU average – 26%. There is no additional data for specific types of buildings, but particularly crucial in this context is the renovation of the older housing stock, which in Croatia constitutes a large share of the overall housing stock. Enhancing energy efficiency in the building sector is thus essential for meeting the EU’s target of carbon neutrality by 2050, as outlined in the European Green Deal. By installing modern heating and cooling systems with a focus on renewable energy sources, and by renovating the external building envelope (facade), it is, thereby, possible to contribute to decarbonisation, environmental sustainability and green transition in urban and housing environments. By improving the energy efficiency of multi-family buildings, there is also a considerable potential for enhancing residents’ quality of life through long-term energy savings, improved urban design of neighbourhoods, and greater satisfaction with their buildings. Croatia’s average annual renovation rate of 0.7% of the building stock between 2014 and 2020 (Ministry of Physical Planning, Construction and State Assets, 2020) remains however below EU’s targets: the annual renovation rate should at least double from around 1% to 2% to meet the targeted climate goals (European Commission, 2020).
This paper focuses on socialist (old estates, built in 1945–1990) and post-socialist housing estates (new estates, built between 1991 and today, i.e., in the last three decades) and their renovation, examined through the lens of quality of life and housing affordability. This research builds upon a substantial body of literature examining the challenges of maintaining and renovating of socialist housing estates (Hess et al., 2018; Nedučin et al., 2019; Sendi and Kerbler, 2021; Svirčić Gotovac and Đokić, 2023, etc.) Previous studies have highlighted affordability as one of the key issues in this context, particularly due to the high maintenance and renovation costs associated with ageing residential buildings, which are often in poor physical condition. The present study further contributes to this literature by introducing the context of the green transition, and examining renovation within the broader process of adopting sustainability-oriented policies at the European level. Nevertheless, while questions of physical deterioration and post-socialist housing transformation have been widely discussed, the relationship between housing affordability, renovation, and emerging sustainability agendas has received comparatively less attention in the existing literature (e.g., Grossmann, 2019; Busà, 2025), especially in the post-socialist context.
The analysis is based on the data from two long-term research projects addressing housing issues, quality of life, urban sustainability, and the green transition in urban areas, with a particular focus on large Croatian cities. The aim of this paper is to explore, through a mixed-methods approach, the affordability of housing in the investigated housing estates, resident satisfaction with the physical condition of the buildings, as well as the barriers to their renovation. An additional objective is to identify vulnerable groups for whom the renovation of their residential buildings may negatively affect housing affordability, thereby highlighting the need for targeted policy measures and financial support mechanisms.
The remainder of the paper is structured as follows. Section 2 presents the literature and a legislative framework review related to housing affordability, building maintenance, and renovation processes in the context of the green transition process in the EU and Croatia. Section 3 provides the contextual background on the maintenance and affordability of socialist and post-socialist housing estates in Croatia, the two types of housing estates explored in this study. Section 4 outlines the methodology and data sources used, as well as the limitations of the study. Section 5 presents the results through three subsections organised according to the research questions. Finally, the last section discusses the findings and concludes the paper by highlighting the main implications.
2. Literature and legislative framework review
Studies indicate that apartments with high energy efficiency achieve higher sale prices, rent prices and occupancy rates compared to those with low energy efficiency (Chegut et al., 2016). Some macroeconomic predictions in Slovenia show that, although small, the effects of additional investment in energy efficiency (such as reduced energy consumption) would all in all be positive. Authors, nevertheless, warn that sustainable decarbonisation of the building sector has to be discussed with regard to energy poverty of low-income groups (Slabe-Erker et al., 2022). Although at first glance the energy renovation of residential buildings appears to align with greater affordability through long-term savings in energy costs, some critiques suggest the opposite may be the case. For example, investment costs are frequently transferred to tenants through higher rents, under the premise that energy savings will offset the additional financial burden. However, empirical studies have challenged this assumption, showing that increased rents are not necessarily balanced by the anticipated reductions in energy expenses (Broers et al., 2022). Homeowners in the lowest income quartile, who are actually the most vulnerable to energy poverty1, demonstrate a statistically significantly lower willingness to undertake retrofitting compared to those in the highest quartile. This is closely linked to their constrained financial capacity (Schleich, 2019). Grossmann (2019) has found that retrofitting measures often prompt the relocation of low-income residents. As a result, these households are frequently displaced into a less energy-efficient housing stock. Due to these proportionally higher financial burdens for low-income groups, Cavicchia et al. (2023) highlight that these trends carry significant implications for social inequality, as they may foster processes of low-carbon gentrification, displacement, and uneven distribution of wealth (Bouzarovski et al., 2018). Another term, ‘renoviction’, has been introduced in literature to describe such outcomes of urban renovation projects, highlighting how renovation investments can serve as instruments of speculation and consequently lead to the displacement of low-income residents (Baeten et al., 2017, as cited in Grossmann, 2019). These examples show that although commonly present as a policy goal, “ecological claims often reveal an imbalance between, on the one hand, those who can and want to afford ecological measures and, on the other, those for whom high environmental standards are not affordable or may even come to pose existential threats” (Heindl, 2022, p. 220).
The literature on post-socialist contexts highlights also the opposite problem faced by residents with limited economic means – namely, the inability to move to another dwelling, which then undermines the building’s renovation process. As Musterd and van Kempen (2007) have underlined, this is also caused by the rigidity of the local housing markets due to the dominance of owner-occupation. Since socialist estates are older and often in poor physical condition, a potentially vicious cycle emerges: residents cannot move elsewhere, and many of them remain dissatisfied with their living environment. Furthermore, the buildings cannot be renovated to a greater extent, and, due to their deteriorated state, potentially fail to attract new, younger and more affluent inhabitants. Several authors, therefore, warn that the socialist-era housing estates may face an increased risk of segregation in the future (Herfert et al., 2013; Sendi and Kerbler, 2021; Svirčić Gotovac et al., 2023). For this reason, Müller et al. (2024) advocated the need to design multi-dimensional energy efficiency strategies in the residential sector, integrating the principles of equity and accessibility for all income groups.
In the Croatian legislative framework, an integration of energy renovation with urban sustainability and climate change resilience is also emphasised, which should additionally improve the quality of living for all residents. Nevertheless, its implementation is slow and exists only declaratively. The key priorities for Croatia’s sustainable spatial development are outlined in the National Development Strategy 2030, in which particular emphasis is placed on the energy renovation of the housing sector, highlighting the importance of building renewal for the achievement of low-carbon development goals. The Strategy notes that “the existing building stock is relatively old and energy inefficient, while Croatian cities are among the least green in Europe” (National Development Strategy 2030, 2021).
Furthermore, the Strategy explicitly aligns national development priorities with the objectives of the European Green Deal and the Territorial Agenda 2030. The achievement of the objectives described in the Strategy and other national documents can further be facilitated through the access to substantial EU funding. This is one of the examples of urban policy transfer from the level of the European Union to the national level of its member states, which can be encompassed by the broader term of the urban Europeanisation process (Carpenter et al., 2020). Europeanisation is not to be seen simply as policy alignment, but as a multidimensional process involving the restructuring of governance, spatial organisation, economic relations, and collective identities in interaction with multiple European frameworks (Pajvančić-Cizelj and Jano, 2025), but with directives and regulations (such as the aforementioned European Green Deal) and funding instruments being the main ‘catalysts of Europeanisation’ (Berisha and Cotella, 2025).
Although Croatia’s EU Membership (since 2013) has put urban development policy back into focus after years of dominance of speculative development led by profit-driven private investors (Bežovan and Horvat, 2024), the implementation of these policies in Croatia is slow and delayed in comparison with other Central and Eastern European EU Member States (Stubbs and Zrinščak, 2016), which have joined the EU earlier (such as Slovenia or Poland). Also, at the national level there is a differentiated and uneven situation in the following of European principles and EU funding (Svirčić Gotovac et al., 2025), depending on various factors such as the political structure, professional and institutional capacities, path dependencies, etc. In this regard, the capital Zagreb and the largest Croatian cities have their own path/plan of renovation and progress in the housing stock renewal, especially for public institutions, while for private apartments and houses the use of the allocated funds from the national level, from the Environmental Protection and Energy Efficiency Fund, and EU funds is expected, as well as greater involvement of the owners themselves.
However, the National Housing Policy Plan of the Republic of Croatia until 2030, adopted in 2025 as the first strategic document on housing in Croatia, envisions 65,000 households living in energy-renovated housing units by 2030 and, in line with the EU mission, the complete decarbonisation of the housing stock by 2050. In this context, to achieve housing affordability, the plan only briefly mentions the construction of new buildings using more rational methods within shorter timeframes, and the use of environmentally friendly materials. There is no mention of co-financing models for citizens that would help them in energy renovation, other than increasing funds at the national level through the assistance from EU funds. This leaves on open question on how the most vulnerable and endangered citizens and households will be effectively involved in the renovation process. The co-financing of building facade renovations is announced in a document only for culturally and historically protected urban areas. However, an even greater challenge in the process of housing stock renovation lies in the energy refurbishment of multi-family buildings, and it will still take some time before concrete implementation measures are put into practice.
3. Maintenance and affordability of socialist and post-socialist housing estates in Croatia
The socialist housing estates in Croatia (former Yugoslavia) are those constructed after Second World War up until Croatia’s independency (1945–1990), but mostly between the 1950s and 1980s. Morphologically, they are similar to large housing estates (LHEs) found all across Europe, built according to the CIAM (Congrès internationaux d’architecture modern) construction principles of modernism and functionalism, widely spread after the 1960s. Characteristic for this type of housing is that they were planned as coherent groups of high-rise residential buildings and self-sufficient housing entities, equipped with fundamental urban and public infrastructure, including key social and commercial services (Van Kempen et al., 2005; Wassenberg, 2018). Research on LHEs in post-socialist Central, Eastern and Southeast Europe shows that residents are more satisfied with them than residents from Western Europe, and that this form of housing maintains a stable residential status in post-socialist cities (Hefert et al., 2013; Nedučin et al., 2019; Svirčić Gotovac et al., 2024).
After Croatia’s transition to capitalism and democracy in the 1990s, the market economy and private ownership took complete dominance over the public type of housing (and long-term tenant-right contracts present in former socialist LHEs). Today, Croatia ranks among the leading EU Member States in terms of homeownership, with 91.2% of dwellings being privately owned or co-owned in 2023 (Eurostat, 2023). During the privatisation process (Mandič and Clapham, 1996; Hegedüs and Tosics, 1998; Svirčić Gotovac, 2020), apartments in large housing estates were predominantly purchased by their previous tenants. This process, often referred to as give-away privatisation (Stephens et al., 2015), was characterised by exceptionally low, and therefore quite affordable, purchase prices of the dwellings, below the real market value (Bežovan, 1993).
Nevertheless, this privatisation also came with new obligations for owners in terms of managing and maintaining the common areas of residential buildings (roofs, doors, lifts, etc.), which was until that point an obligation of the state housing organisations. Researchers highlight that in post-socialist countries, these new homeowners did not have the necessary financial capacities to properly maintain and renovate their property (not even regular maintenance, let alone additional retrofitting costs) (Nedučin et al., 2019; Svirčić Gotovac et al., 2023). Today, these buildings and their population are getting older, and the maintenance of these estates becomes an even bigger challenge for its residents, especially considering the size of the buildings containing many entrances and dwellings. Due to the age and physical condition of these buildings, many authors suggest an urgent regeneration of socialist housing estates, especially their physical appearance (facades) and energy efficiency of the buildings (Hess et al., 2018; Sendi and Kerbler, 2021; Svirčić Gotovac et al., 2023).
In the post-socialist period, in the context of a market economy, accompanied by the process of financialisation of housing (Rodik et al., 2019), private investors and companies became the main actors in housing provision, whereas state intervention and urban planning lost much of their former importance (Svirčić Gotovac, 2020; Svirčić Gotovac and Đokić, 2023). Although they were built more recently, post-socialist residential buildings are already showing signs of physical deterioration. In line with profit-driven development and construction practices, many of these buildings were constructed rapidly, and by minimum quality standards. As a result, even newer buildings frequently face problems related to their physical condition and maintenance (although less to the aspect of energy efficiency). Since in both types of estates there is a high share of private homeowners who have to make common decisions regarding building renovation by a majority of votes, some challenges in renovation and upkeep are shared by both the socialist-era and post-socialist housing estates. These include legislative obstacles, issues with building managers, and difficulties in reaching agreements among residents and between residents and building managers, etc. (Svirčić Gotovac et al., 2023; Klasić and Đokić, 2023).
With the presence of investors and global financial markets, not only does the quality of housing deteriorate, but the financialisation of housing is also one of the key factors affecting the rising housing unaffordability in advanced economies (Lee et al., 2022). To fully understand the issues of housing affordability, it is also important to consider the population structure in these two types of housing estates. A key challenge in socialist-era housing estates is the ageing of a segment of the resident population (Gorczyca and Grabinski, 2018; Klasić and Svirčić Gotovac, 2024), which can lead to maintenance problems due to the reduced economic capacity of retirees. This occurs despite the influx of younger residents and a relatively favourable market position of these neighbourhoods (Svirčić Gotovac and Đokić, 2023). Although both types of housing estates can be broadly characterised as inhabited by (lower) middle-class populations, new housing estates and locations are able to attract more younger families from middle and higher social classes who are able to take out housing loans. Furthermore, the housing in new developments is generally more expensive – both for purchase and for rent (Klasić and Svirčić Gotovac, 2024). For the purposes of this article, it is nevertheless important to consider that the affordability of housing of lower and higher social classes is not discussed, since they mainly do not reside in the investigated socialist and post-socialist housing estates.
According to Eurostat (2024), Croatian households have spent on average 14.4% of their disposable household income on housing costs in 2023. Compared to the EU average of 19.7%, housing in Croatia could be interpreted as more affordable. This is interesting in the light of the fact that in Croatia there was a rise in housing prices of 124% in the period from 2015 to 2025 (compared to the EU average of 60%, Eurostat, Q2 2025), and the fact that Croatia is the country with the highest EU average age when people leave their parental home. The latter is also due to a lack of affordable housing solutions (European Parliament, 2025). Some other affordability measures, such as the House affordability Index (HAI), developed by Biljanovska et al. (2023), which “measures the extent to which a median-income household can qualify for a mortgage loan to purchase an average-priced home,” place Croatia “among the worst performers in the EU” (IMF, 2024, p. 38). Hence, looking only at the average is not informative enough, making it crucial to identify vulnerable groups in terms of affordability.
4. Methodology
The study applies a mixed-methods approach, combining survey data from residents of socialist (built between 1945 and 1990) and post-socialist housing estates (built between 1990 and 2022) in Croatia’s four largest cities – Zagreb, Split, Rijeka, and Osijek (N = 1536), focus groups with residents (N = 31), and expert interviews (N = 10) in Zagreb. The following research questions are addressed:
· How satisfied are residents with the physical condition of their multi-family buildings?
· To what extent is housing affordable for residents of the investigated housing estates and which social groups are particularly vulnerable to housing unaffordability?
· What barriers do residents and experts perceive in relation to the energy renovation of the buildings?
The survey with residents was conducted in 2022 in 21 old (N = 961) and 18 new estates (N = 575). In each selected LHE, multistage probability sampling was implemented at several stages: (a) a multi-family building entrance, (b) a household within the building, and (c) a respondent within the household. The survey was predominantly administered face-to-face by a professional agency (CAPI method). Descriptive statistics of the sample are presented in Table 1, which includes socio-demographic variables relevant to the analyses. The survey comprised a set of questions covering various dimensions of residential satisfaction, environmental and ecological features of the estate, social interactions and community cohesion, and engagement in neighbourhood activities. For the purpose of this paper, variables on residential satisfaction with various aspects of the building, and the variable on affordability of housing are analysed using the software IBM SPSS Statistics 26. The affordability variable measured the self-reported share of household income needed to cover total housing costs (loan, rent, electricity, water, utilities, etc.) It was operationalised in four categories, according to the 30% threshold used, e.g., by the IMF, and in Croatian strategic documents, meaning that a household whose housing costs exceed 30% of their total monthly income is considered to be living in unaffordable conditions.
	Table 1. Descriptive statistics of the relevant socio-demographic variables

	Variables
	N
	valid %

	owners + ‚other’ (mostly owners’ relatives)
	1134
	74.0

	tenants
	398
	26.0

	younger people (18−33)
	470
	30.8

	middle-age (34−64)
	871
	57.1

	older people (65+)
	185
	12.1

	mortgage
	322
	21.4

	no mortgage
	1182
	78.6

	single-person household
	402
	26.2

	two-person household
	426
	27.7

	three-person household
	327
	21.3

	four-person household
	279
	18.2

	5+ person household
	102
	6.6


Source: own work.
The focus group meetings were conducted after the survey in 2022, in the City of Zagreb (N groups = 4, N participants = 31, N housing estates = 15). Participants in the focus groups were mostly also the respondents in the quantitative part of the research. Each focus group aimed to ensure a heterogeneous composition of participants based on estate type, age, and gender. Each focus group consisted of 7 to 8 participants and lasted approximately 90 minutes on average. The protocol was semi-structured and covered similar topics as the survey, to complement the quantitative data (satisfaction with physical conditions of buildings and environmental surroundings, barriers for energy renovation, connection/relations with neighbours, willingness to move, etc.).
The interviews with experts were conducted in 2024 and 2025 (N = 10) in the capital Zagreb. The included experts were employed in different state and city offices, and different agencies. All of them are experts from professions related to the topics of urban development, urbanism and spatial planning (architects, landscape architects, civil engineers, geographers, etc.).
In this paper, the quantitative results are complemented by findings from the qualitative analysis, primarily derived through thematic analysis (Braun and Clarke, 2022). Regarding the first and second research question, extracts from focus-groups were presented that shed light on certain gaps from quantitative insights or strengthen their conclusions. The results regarding the third research question were, conversely, derived primarily through qualitative insights, since the survey questions only covered the financial barrier for renovation. A limitation of the study is that housing affordability was not the main focus of the qualitative research; instead, it appeared only sporadically in the discussion. The quotations presented here were drawn from a smaller corpus of available statements concerning primarily building renovation, and only secondary affordability and their relationship. The qualitative results are, therefore, presented mainly as illustrations and have the aim of opening up a discussion on this topic, while future research should aim to explore this topic in a more targeted and in-depth manner. Another limitation is that, due to organisational challenges, the focus groups were only conducted in the capital, Zagreb, and not in the other three cities from the quantitative sample. Nevertheless, we think that the data from Zagreb, as the largest city, is indicative also for the processes in other major Croatian cities, since the size of the multi-family buildings and the nature of the relationships between residents are similar, as well as the identical legislative framework regarding the building sector.
5. Results
The results are structured as follows. The first subsection addresses the first research question concerning resident satisfaction with the physical aspects of buildings in socialist and post-socialist housing estates. The second subsection focuses on housing affordability overall and across different demographic groups in order to answer the second research question. This subsection also partly addresses the third research question related to financial barriers to building renovation, and other barriers are examined in greater detail in the third results subsection.
5.1. Resident satisfaction with multi-family buildings
Resident satisfaction was in the survey measured at the levels of the apartment, multi-family building and estate, with various variables on a scale from 1 (very unsatisfied) to 5 (very satisfied). While the general satisfaction with both the apartment and estate in both types of estates, socialist and post-socialist, exceeded the mean of 4 (Mean (old and new estates; estate level) = 4.1; Mean (old estates; apartment level) = 4.1, Mean (new estates; apartment level) = 4.2), the satisfaction with multi-family buildings and their aspects was somewhat lower (Table 1). Although a bit lower, residents still mainly expressed relatively high satisfaction, with the median on all aspects, except the interior appearance of buildings in old estates, being a 4 (‘satisfied’). Such a high satisfaction rate despite some objective shortcomings of the buildings and estates is often present in the literature on residential satisfaction and quality of life, and already explained by various cognitive adaptive mechanisms like the well-being homeostasis that keeps subjective well-being within a positive and narrow range (Cummins, 2000). In the context of Croatian housing research, this phenomenon is also well known, from the early stages of research on quality of life in the 1980s. Seferagić in 1985 argued that residents’ satisfaction was influenced by their previous living conditions, the challenges involved in acquiring housing, and the subsequent process of adaptation or acceptance of the existing circumstances, rather than being determined exclusively by the functional or utilitarian value. Svirčić Gotovac et al. (2024) in newer research further suggested that the high satisfaction scores could partly stem from residents’ relatively low expectations, shaped by decades of living in older housing estates and adaptation to their existing housing standards. New developments, especially those in newly built residential areas, have not succeeded in delivering a ‘qualitative leap’ or providing higher levels of housing quality that would inspire residents to raise their expectations.
Nevertheless, in Table 2 it is visible that the satisfaction with all aspects except the construction quality is lower in socialist than in post-socialist estates, which is expected considering their older age (Mean (building age, old LHEs) = 47.4; Mean (building age, new LHEs) = 15.8) and a lack of renovation, but also due to the low level of maintenance during decades. Residents were the least satisfied exactly with the buildings’ aspects that the retrofitting measures could vastly improve: energy efficiency, external building appearance (facade) and interior building appearance (staircases, hallways, escalators, etc.).
	Table 2. Resident satisfaction with multi-family buildings

	Aspect
	Mean and standard deviation
	Mean and standard deviation
	Median
	Median
	Interquartile range
	Interquartile range
	Mann-Whitney U-test

	
	old LHEs
	new LHEs
	old LHEs
	new LHEs
	old LHEs
	new LHEs
	p

	Construction quality
	3.96 (.78)
	4.05 (.73)
	4
	4
	4 – 4
	4 – 4
	>.05

	Maintenance
	3.72 (.88)
	3.90 (.87)
	4
	4
	3 – 4
	4 – 4
	<.01

	Energy efficiency
	3.50 (1.01)
	3.95 (.81)
	4
	4
	3 – 4
	4 – 4
	<.01

	External building appearance
	3.43 (.97)
	3.97 (.86)
	4
	4
	3 – 4
	4 – 5
	<.01

	Interior building appearance
	3.39 (.94)
	3.93 (.79)
	3
	4
	3 – 4
	4 – 4
	<.01

	Overall satisfaction with building
	3.84 (.73)
	4.09 (.69)
	4
	4
	3 – 4
	4 – 5
	<.01


Source: own work.
Although residential satisfaction is higher for newer buildings, there is generally not a big difference between them. Even if the older ones are in a bigger need for renovation, results from focus groups complement and explain these findings and show that also a part of newer buildings have their problems:
[…] even though these are new buildings built by ‘Pionir’, […] there are problems. Not in all of them, but pipes burst, there have been floods, and there have been various issues with the roof as well... (FG participant, Pongračevo, new estate).
The perception of some residents is that these problems are mainly caused by a rapid construction of apartments:
Resident, Travno (old estate): I think buildings today are constructed very quickly. They have to be completed within a short timeframe. Quickly – you know, as they say, just throw something together, sell the apartments, and move on.
Moderator: Do you think that that automatically means lower quality?
Resident, Travno: It depends, but some of them are really poor quality...
Notably from this short excerpt, some participants expressed scepticism toward the quality of newly constructed residential buildings, emphasising the perception that they were built hastily and primarily for profit. They associated rapid construction processes especially with private investors. If this perception of the residents is in line with the objective state of the buildings, some new buildings may soon also be in line for renovation and retrofitting measures.
It is, therefore, important to consider the renovation possibilities for both types of estates, but especially for older, socialist housing estates. In the next passage, it is discussed whether such measures are affordable for its residents.
5.2. Affordability and identification of vulnerable groups
If we look at affordability in large cities, the situation is quite different from the Croatian average. According to Eurostat (2024), Croatia was in 2023 one of only 5 EU member countries in which the housing cost overburden rate is higher in rural areas (4.8%) than in cities (3.5%). These statistics are measured according to the 40% threshold for the definition of unaffordable housing, and in line with that the housing cost overburden rate is measured as the share of people living in households whose total housing costs represent more than 40% of disposable income. In our research the affordability variable was operationalised according to the also used 30% threshold. If we look at the data from our survey in 2022, the situation was worse in the largest four cities in Croatia and selected housing estates. Table 3 features the share of household income needed to cover total housing costs in our sample of residents in the largest cities (Zagreb, Split, Rijeka, and Osijek), divided by estate type. As visible in the table, approximately 37% of residents in old and 47% of residents in new LHEs spend more than 30% of their monthly household budget on the housing costs, and could, therefore, be classified as living in unaffordable housing conditions (an additional 10% of residents did not provide an answer to this question, refused to answer, did not know what to answer, etc.). According to the Chi-square test (X2), the distribution was significantly different (p<.01) in old and new housing estates, indicating higher unaffordability in new estates, where there are higher rents and a higher percentage of residents with mortgages, which consequently take away a larger share of their household budget.
	Table 3. Share of household income needed to cover total housing costs (loan, rent, electricity, water, utilities, etc.)

	% of housing costs in disposable household income
	old LHEs
	new LHEs

	Below 10%
	10.8%
	6.3%

	11–30 %
	42.2%
	37.4%

	31–50 %
	26.6%
	33.6%

	Over 50%
	10.2%
	13.2%

	I don’t know
	10.1%
	9.6%


X2 (4, N = 1536) = 19.211, p<.01
Source: own work.
Since the topic of affordability emerged only sporadically in the focus group discussions, it was not possible to compare the financial burden of residents across different types of housing expenses. However, affordability was discussed in the context of energy-efficient building renovation. Some of the participants expressed concerns that the investment in energy renovation would not pay off in the form of reduced utility bills. For instance, a participant from an older housing estate in Zagreb indicated his perspective on the unaffordability of renovation in relation to the relatively modest energy savings it would generate according to current expensive costs of materials and labour:
[…] in my building, for instance, the return on investment through savings from reduced energy costs would take about 50 years – maybe even longer. Since energy is relatively cheap, we don’t spend much on heating, while the price of facades has risen enormously. Everything – materials, labour – has become extremely expensive (FG participant, Trnsko, 1st respondent, old estate).
An additional factor mentioned here is the relatively low price of energy. According to Eurostat (2024), in 2023 the share of people unable to keep their home adequately warm was in Croatia lower than the EU average (6.2% in Croatia vs. 10.6% in the EU), and in the time span of the here presented research, the Croatian Government introduced a package of measures that limited the increase in electricity and gas prices for households (Croatian Government, 2022). This could possibly imply that the argument of renovation resulting in lower energy bills would not be persuasive enough to the average resident of multi-family buildings.
The resident from this example considered applying for incentives from the Environmental Protection and Energy Efficiency Fund, which co-finances 80% of the costs of energy renovation from EU and other funds, while the remaining 20% of the costs are covered by the common reserve fund. However, these funds are not guaranteed – the call for proposals is not announced on a regular basis, but only occasionally and depending on the availability of funds. Without such co-financing opportunities, many residents and buildings are reluctant to engage in renovation, as financing the entire renovation represents a major financial burden. As this resident stated later in the conversation, these are some of the financial and procedural obstacles residents face in initiating energy renovation projects. Additionally, uncertainty surrounding the funding process and fear of potential financial liability – such as temporary increases in maintenance fees or misconceptions about mortgages – contribute to residents’ hesitation:
[…] Then some residents started worrying – whether their flats might be mortgaged if they couldn’t afford the payments, because they’d heard such stories. So quite a few people lost confidence. […] Then the Fund needs another three months to review the paperwork. So, for at least half a year, we’d have to pay a very high maintenance fee before getting reimbursed, after which it would return to normal (FG participant, Trnsko, 1st respondent, old estate).
These findings highlight the need for alternative strategies, a clearer communication of financial mechanisms and stronger systematic institutional support to build trust and encourage participation in renovation programmes.
The investment in building renovation could especially affect financially vulnerable groups of residents. Combining quantitative and qualitative insights we can in this context single out several vulnerable groups: low-income households, tenants, residents with housing loans, single-person households, and elderly residents.
In Table 4 we compared the housing affordability for the first income quartile to the fourth quartile (according to the monthly household income variable, measured on an ordinal level, grouped into classes). The difference in the distribution of the affordability variable among these two groups is most evident in the last category – only 4.5% of the 25% wealthiest residents spend more than 50% of their monthly income on housing costs, whereas more than every fifth participant from the first quartile spends more than 50% on housing costs.
	Table 4. Housing affordability – 25% of poorest vs. 25% of wealthiest participants

	% of housing costs in disposable household income
	Q1 income
25% poorest participants
	Q4 income
25% wealthiest participants

	Below 10%
	86
	14.3

	11–30%
	36.4
	50.6

	31–50%
	33.6
	30.7

	Over 50%
	21.4
	4.5


X2 (all 4 quartiles compared; 9, N = 1190) = 59.470, p<.01
Source: own work.
In the theoretical section we mentioned the danger that renovation costs would be transferred to tenants through higher rents. Tenants in Croatia are in an especially vulnerable position, since in Croatia tenant contracts are generally less regulated and more short-term than in some other European countries. However, a new Act on Lease of Apartments is expected to be adopted soon, which should regulate their situation better. As visible in Table 5, the share of tenants living in unaffordable housing conditions is higher than owners – more than 60% of tenants in our sample spend over 30% of their monthly income on housing costs.
	Table 5. Housing affordability – owners vs. tenants

	% of housing costs in disposable household income
	OWNERS
	TENANTS

	Below 10%
	10.5
	6.3

	11–30%
	49.4
	33.0

	31–50%
	29.2
	41.8

	Over 50%
	11.0
	19.0


X2 (3, N = 1182) = 43.794, p<.01
Source: own work.
Such vulnerabilities may intersect, as in cases where residents are both tenants and members of low-income groups, e.g., young families, who work in precarious conditions and cannot take on loans to enter homeownership, as a desired housing status in Croatia (Rodik et al., 2019).
However, when comparing the distribution of the affordability variable between residents with and without mortgage, there is little difference in favour of those without mortgages (X2 (3, N = 1362) = 10.146, p = .017), but it should further be investigated whether such existing obligations would present a psychological barrier for taking on another loan for the building renovation process.
When comparing affordability between different household sizes (Table 6), it stands out that, compared to other household types, single-person households more often spend over 50% of their monthly income on housing costs. With almost 50% of single-person households exceeding the 30% threshold for unaffordable housing, they could also be considered a vulnerable group.
	Table 6. Housing affordability by household size

	% of housing costs in disposable household income
	Single-person households
	Two-person households
	Three-person households
	Four-person households
	5+ person households

	Below 10%
	10.8
	8.1
	7.4
	12.6
	17.9

	11–30%
	40.0
	51.0
	44.9
	43.9
	40.5

	31–50%
	30.3
	30.2
	36.0
	36.4
	28.6

	Over 50%
	18.9
	10.7
	11.7
	7.1
	13.1


X2 (12, N = 1384) = 39.092, p<.01
Source: own work.
Among single-person households we additionally want to highlight the position of elderly residents. When focusing specifically on older single-person households (65+; N = 88), it becomes evident that their total monthly incomes are considerably lower than those of the younger single-person households:
Median income category (single-person elderly households) = 266–531 euros
Median income category (rest of the single person households) = 797–1,062 euros
Since renovation often entails a substantial increase in the reserve fund, high one-time expenses, and other unforeseen costs, older residents with low pensions living alone may simply not be unable to afford them. This conclusion also emerged in the focus group discussions, highlighting the quantitative findings, as illustrated by the following statement:
Resident, Sopot (old estate): Yes. But when we asked about water meters or facade renovation, they said there wasn’t enough interest in any of it.
Moderator: Okay. I assume it’s again a financial issue?
Resident, Sopot: Exactly. The elderly residents don’t want to raise the reserve fund, and they don’t want to touch anything.
A resident from another old estate in Zagreb points out the worse financial situation of the older population:
We older people no longer ‘swim’ in money, and it would be difficult to set aside several thousand euros per apartment in order to build such two-person elevators (FG participant, Trnsko, 2nd respondent, old estate).
When this limited financial capacity of the elderly is combined with the fact that there is a higher proportion of elderly residents in older housing estates (Klasić and Svirčić Gotovac, 2024), which are in a worse physical condition, it is clear that the elderly are in a vulnerable position, and that this position creates significant obstacles to initiating renovation processes. This indicates a strong need for the involvement of state and municipal authorities through co-financing schemes and targeted support measures.
5.3. Other renovation barriers – resident and expert perspectives
From the residents’ perspective in focus groups, it can be concluded that insufficient personal financial and other resources constitute a significant barrier to building renovation and pose a risk to the general affordability of housing for some social groups. This factor is also combined with the high cost of renovation and insufficient finances at the building level (the common reserve fund). In addition to that, there are many other, non-financial barriers to building renovation, which were identified through focus groups and expert interviews. Because of complex interpersonal dynamics between residents and low engagement of the co-owners, it is hard to come to an agreement at the building level. The following statement from a resident of a socialist estate illustrates the difficulties residents face in reaching consensus within multi-family buildings regarding renovation and maintenance decisions. It highlights how decision-making processes can become prolonged and conflictual, with disagreements emerging over both financial contributions, as well as aesthetic or other choices (e.g., complete or partial renovation), ultimately delaying collective action on building upkeep:
By the time they agreed, by the time they managed to meet, and then everyone started arguing, why something should or should not be done, what colour it should be… It was a disaster (FG participant, Dugave, old estate).
Also, many residents express dissatisfaction with cooperation with co-owners’ representatives and building managers. The process of building renovation is from the residents’ perspective legally and bureaucratically complex – together with the inactivity and low cooperation between residents and other actors, this can lead to confusion and lack of information, and in the end to unsuccessful or non-operational renovation:
I don’t know what my co-owners’ representative is waiting for. I only asked him whether it is possible to access EU funds for renovating the building. He said he doesn’t know and that it is not that simple. Now, how much of this depends on him, on the building manager, or on the official letters that need to be written and the documentation required – I don’t get involved in that. That is his job and the job of the building manager, but the fact is that our garages are deteriorating and water is leaking from all sides… (FG participant, Travno, old estate).
This statement further illustrates the procedural barriers perceived by residents in the process of building renovation. It highlights not only a lack of clarity regarding the roles and responsibilities among key actors (such as co-owners’ representatives and building managers), but also the residents’ and co-owners’ representatives’ limited understanding of the administrative and financial mechanisms involved, including access to potential EU funding. At the same time, it reflects a sense of disengagement from decision-making processes, where responsibility is largely delegated to intermediaries, while tangible problems of building deterioration remain unresolved.
These barriers at the level of individual multi-family buildings are also symptoms that at the level of cites and the state energy and urban renewal are not implemented adequately or systematically enough, which is also highlighted by the experts. Because of lacking a systematic approach at the national level, large cities, especially Zagreb and Split, try to have their own energy renovation plan and path to climate-neutrality, particularly for public institutions (and less for private buildings). This kind of separation from the national level, mostly financial, but also in terms of vision and terminology, is a sign of a divided and uneven Europeanisation process, through which cities try to find additional resources from EU funds and some other sources. An expert from the city agency REGEA, which offers solutions and implements projects in the field of energy, infrastructure and climate protection, points out that the City of Zagreb is systematically developing regeneration and climate-resilience measures that are above the standard envisioned at the national level:
In Zagreb, we are really taking a systematic approach in terms of integrating climate and energy into spatial planning, into budget planning. […] Nobody knows today that any school or kindergarten that has been newly built or renovated no longer uses gas. They are now structurally safe for earthquakes of magnitude 7 or even 8, depending on the building, and they have green roofs, photovoltaic panels, LED lighting… […] We have gone beyond the national level in Zagreb […], at least for the beginning, with public facilities (Expert, REGEA).
In the context of this paper, there is thus a long way to go in developing a systematic and national level approach to the renovation of multi-family buildings. Although the European Union provides important guidelines as well as financial opportunities and incentives through its funding programmes, one expert, an architect, also warned about the negative aspects of relying just on EU sources of financing and their effect on renovation costs/affordability:
Given that Europe provides a huge amount of money for energy renovation projects, contractors charge two to three times more than the actual market price for these works. […] As soon as contractors hear that the funding is coming from EU programmes, the price automatically doubles. So, this has become a negative trend (Expert, architect).
This quotation illustrates the complexity of energy renovation. The Europeanisation and funding process taking place both at the legislative and financial levels can stimulate renovation efforts and help bring cities closer to sustainability and climate-neutrality goals, while also improving residents’ everyday quality of life. However, this process may also produce unintended consequences, such as increased construction costs and broader distortions in the housing market. Therefore, any measure implemented at the city or state level must be carefully designed to ensure that renovation is conducted in a manageable and transparent, but also affordable manner.
6. Discussion and conclusion
The findings from this and other studies (Hess et al., 2018; Nedučin et al., 2019; Sendi and Kerbler, 2021; Svirčić Gotovac and Đokić, 2023, etc.) point to the need for a discussion on the possibilities for improving multi-family buildings in the post-socialist context. The results show that among various physical aspects of the buildings, lower level of satisfaction was reported regarding the exterior and interior condition of buildings and their energy performance, especially in the older housing stock. This finding is in line with the conclusion from the National Development Strategy 2030, which highlights that the building stock is relatively old and energy inefficient. From the perspective of residents’ quality of life, energy renovation is therefore essential. It is equally crucial as a strategic priority for Croatia in meeting the EU decarbonisation and green transition targets.
However, these goals raise an important question: do they conflict with the principle of housing affordability in the examined estates? While housing in Croatia appears affordable when assessed at the national average (as discussed in the third chapter), our research in the largest Croatian cities shows that many residents in socialist and post-socialist housing estates in fact live under unaffordable housing conditions, exceeding the threshold of 30% of monthly household income spent on housing costs. This finding reflects a limitation of relying solely on national averages when assessing housing affordability. Additionally, energy renovation, which typically requires substantial increases in the reserve fund and higher monthly contributions, may place significant pressure on household budgets. This is particularly true for vulnerable groups such as low-income households, mortgage holders, single-person households (especially older single-person households), and tenants who may face higher rents as a result of increased building maintenance fees. For most multi-family buildings, energy renovation is a huge burden because of the high share of private owners, and very rare state subsidies, which mostly depend on EU funds, so they cannot cover all the necessary renovations. Without such co-financing from funds, private buildings can only be renovated by taking out a commercial loan through the building manager, and financed through the common reserve fund (that is, the co-owners themselves). This is very disadvantageous for many older residents or low-income households. For many buildings this means hesitation regarding renovation and maintaining of the status quo. Thus, the privatisation of housing and apartment ownership in the early 1990s made it more difficult to perform certain housing maintenance activities, and especially energy renovation. The state has been involved only very partially, leaving this process largely on the shoulders of individual owners. These results show an individualisation of caring for energy renovation combined with a very sporadic engagement of individual owners, who mostly depend on themselves, or on waiting for an inadequate allocation by the state funds. The findings are in line with previous research on management and maintenance of multi-family buildings in Croatia, which was conducted from the perspective of co-owners’ representatives (Svirčić Gotovac et al., 2023). It emphasised similar issues of stagnation in energy renovation and green transition processes, placing Croatia in a worse position than some other post-socialist countries with a higher share of renovated housing stock (Slovenia, Poland, Slovakia, etc.).
Beyond financial barriers, residents also perceive energy renovation and the associated co-financing mechanisms as a legally and procedurally complex task for them. Building management practices, such as coordination between residents, co-owners’ representatives, and managers, as well as a general lack of responsibility for collective ownership in multi-family buildings (Klasić and Đokić, 2023), can further slow down or even obstruct renovation processes. Experts also point out that energy renovation is not implemented in a comprehensive and strategic way at the national level, and that there are not enough supportive mechanisms for energy renovation of private buildings.
Rather than representing an isolated case, the Croatian example highlighted in this paper reflects broader challenges of maintaining and renovating socialist housing estates that are shared across many post-socialist countries (Hess et al., 2018; Nedučin et al., 2019). Also, the findings contribute to the growing international literature on housing estate renovation by further emphasising the connection between the renewal of the housing stock and wider processes of transfer of Europeanisation practices. In Croatia, as in several other Central and Eastern European countries, these processes often remain primarily declarative in nature. Following Szelényi and Csillag (2015), this can be understood as a pattern of symbolic compliance with EU norms that has limited practical effects. As a result, ambitions related to sustainable urban transformation and housing renovation are frequently constrained by market-oriented urban policies and by the privatisation of housing and property, which shifts responsibility for building maintenance and renovation largely onto individual owners and co-owners. The Croatian case thus illustrates how housing affordability and renovation are deeply interconnected, particularly in the contexts where ageing housing estates require substantial investment, while institutional and financial support mechanisms remain insufficiently developed.
Looking ahead, broader assessments of the social impacts of energy-efficiency legislation and renovation programmes are needed, along with the development of targeted measures to protect vulnerable households (Müller et al., 2024). Possible solutions include, for example, support measures such as broader models of co-financing and subsidisation, or more innovative solutions like the development of energy cooperatives. Ultimately, improving the energy performance of buildings should constitute only one component of a more holistic approach to estate-scale renovation, especially in socialist housing estates, which were designed and built as coherent entities. Nevertheless, they apply for renovation according to the current rules as a separate building or a separate building entrance, not as a whole estate. This model is slow and depends on the financial capabilities of the owners, which leads to unequal development of estates, and some residents being and remaining in unfavourable conditions. Thus, a comprehensive renovation of residential building blocks is also one possible solution. This should primarily mean greater involvement of the state, and a higher share of national funds invested in this sector than it is today, in addition to sometimes uncertain EU funding. Finally, future housing policies and renovation strategies should also draw on examples of good practice (Busà, 2025) in which large housing estates have been comprehensively renovated and revitalised, while achieving a balance between cost-effective energy retrofitting, the creation of inclusive green public spaces, and effective measures aimed at protecting housing tenure rights, and preventing the social exclusion of vulnerable residents.
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FOOTNOTES
1. 1 While higher-income households generally exhibit greater overall energy consumption, lower-income households devote a larger share of their income to covering utility costs (Slabe-Erker et al., 2022).
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