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1. Introduction

Energy poverty

Energy poverty is a problem affecting around 50 million households in Europe. It is usually defined as a set of conditions where “individuals or
households are not able to adequately heat, cool, or provide other required energy services in their homes at affordable cost”,* alternatively, as
“the inability to realise essential capabilities as a direct or indirect result of insufficient access to affordable, reliable and safe energy services, and
taking into account available reasonable alternative means of realising these capabilities”.2 It is a persistent problem, and in recent years, following

geopolitical events and the energy crisis, the levels of energy poverty across the European Union have continued to rise.

Energy poverty is mainly a result of three factors: low household income, high energy costs and energy-inefficient homes. It has serious negative
effects on people’s health and wellbeing: from respiratory and circulatory problems to mental problems and social exclusion. The level of energy
poverty is measured and monitored by a set of indicators, which can be broadly placed into two categories: those that concern housing conditions
(e.g., cooling and heating degree days, final energy consumption in a household by energy use etc.) and those that are concern with socioeconomic
aspects (arrears on utility bills, energy prices, inability to keep home adequately warm etc.).

The report

This report assesses the local-level state of energy poverty in pre-mapped neighbourhoods of the five pilot sites of the LIFE ReHABITA project. The
assessment should serve as a basis for developing and implementing several aspects of the activities in the subsequent stages of the project.

First, by grouping questions into four categories (residential building & housing conditions; energy poverty & energy efficiency of households;
health & well-being; general information), and thus encompassing most of the indicators of energy poverty, the assessment offers an overview of
the level of energy poverty of the population living in the pilot sites of the project. The report helps partners of the LIFE ReHABITA project
understand the state of buildings and appliances, previous use or lack of energy renovation measures, reasons for not implementing such
measures, and financial costs of living for people living in the pilot sites. Second, it offers partners various socioeconomic insights of the population
in pilot sites. Hence, these findings are the basis for the development of effective citizen engagement strategies by technical partners and

1 Thomson, H., & Bouzarovski, S. (2018). Addressing energy poverty in the European union: State of play and action. EU Energy Poverty Observatory, Manchester.
2 Day, G. Walker, Simcock, N. (2016). Conceptualising energy use and energy poverty using a capabilities framework, EP93



municipalities (as these have been presented in the deliverable D2.4) and other in-person or online engagement activities since these should be
shaped by the needs and various factors of the population revealed in this assessment.

Furthermore, the findings of this report should be of value to five local authorities of the project in understanding the peculiarities of energy
poverty in their municipalities and the development of criteria for recognition of citizens in energy poverty or at risk of energy poverty and for
accordingly adjusting, if needed, their social service activities. This report, therefore, is not only an important document for activities, tasks and
deliverables of the LIFE ReHABITA project to follow but could be of great value to municipalities and their social service offices, non-government
organisations, charity organisations and similar organisations which focus their work in the targeted areas.



2. Methodology

This explorative quantitative research aimed to estimate the scope and intensity of energy poverty of the population living within the
administrative areas of the five pilot sites established within the project LIFE ReHABITA. This research aimed to conduct a local-level energy poverty
assessment through baseline characterisation of energy poverty and housing conditions in all participating municipalities. The purpose of this task
was to contribute to the overall understanding of energy poverty and, thus, energy poverty alleviation efforts within these areas through greater
levels of participation of vulnerable populations in project activities and in the subsequent energy renovations of their respective dwellings and
households.

To carry out this task, a questionnaire has been developed by the lead beneficiary of the task (DOOR) and disseminated to technical partners at
the project pilot sites. The technical partners translated the questionnaire into their respective national languages. To estimate the local intensity
and scope of energy poverty in these areas, the questionnaire included a wide variety of questions that could be broadly grouped into the following
four themes: residential building & housing conditions; energy poverty & energy efficiency of households; health & wellbeing; and general
information. For data collection, a total of 129 variables have been operationalised through the four above-mentioned themes and in the form of
closed-ended and open-ended questions. The survey was administered through the EUSurvey platform and via the CAPI technique (Computer-
assisted personal interviewing) by the staff of the local ReHABITA offices. The administered questionnaire can be found in the Annex 1 of this
report.

To ensure a well-balanced and representative sample that is within the project capabilities and defined outputs, the total planned sample of this
activity was set to N=500, corresponding to a minimum of N=100 in each pilot site. Non-probabilistic sampling was conducted by the staff of the
local REHABITA offices centres who contacted and administered the questionnaire to inhabitants of pre-mapped neighbourhoods as well as
beneficiaries of local social service centres of the project’s pilot sites who were willing to participate in the survey. All data collection was conducted
between February and May 2024. Table 1 shows the distribution of the sample and their main socio-demographic characteristics according to each
pilot site of the project.



Table 1. Socio-demographic characteristics of the sample (N = 513).

Gospic (HR) Lorca (ES) Ploiesti (RO) Plovdiv (BG) Saldus (LV) TOTAL
Gender Female 47,6% 63,4% 32,7% 60% 28,3% 46,4%
Male 52,4% 36,6% 67,3% 40% 71,1% 53,6%

18- 30 0,0% 0,0% 14,4% 0,0% 11,1% 4,4%
Age 31-50 52,8% 46,6% 35,1% 3,3% 57,9% 40,2%
51-70 38,3% 45,5% 40,6% 36,3% 24,7% 37,2%
70+ 6,9% 6,5% 9,1% 60,2% 7,1% 18,1%
(w/0) Elementary 11,5% 72,9% 8,1% 11,3% 10,9% 23,6%
Education Secondary 52,1% 25,3% 23,2% 75,3% 32,7% 39,6%
Higher 45,8% 2% 68,7% 13,4% 56,5% 36,7%
Employed 68,1% 57,2% 66,3% 7,0% 78,6% 55,1%

Unemployed 1,1% 18,4% 6,1% 1,0% 11,2% 7,7%

Work Status -

Retired 27,5% 14,6% 21,4% 77,0% 8,2% 29,8%

Other* 3,3% 7,8% 6,1% 16,0% 2,0% 6,1%

N 104 103 106 100 100 513

*Represents the sum of the following categories: "trainee/intern"; "permanently unable to work"; "housework"; "other".



3. Results

Residential building & housing conditions

When considering energy renovations, it is important to describe the basic characteristics of the survey participants' dwellings. The analysis
results indicate that most of the total surveyed sample lives in multiapartment buildings (MABs), as opposed to another type of dwelling defined
within this research, which are family houses. Graph 1 shows that most of the surveyed participants who live in family houses are from the pilot
site Lorca, and Ploiesti displays above-average levels of respondents living in these types of buildings. In turn, pilot sites with the most
participants living in MABs are Gospic and Saldus.

Graph 1. Distribution of the share (%) of respondents living in different types of buildings by pilot sites.
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Other characteristics that determine the basic energy consumption of households, and thus the estimated energy poverty scope and intensity in
the analysed pilot sites, are described in Table 2. These characteristics primarily influence households' actual and potential energy efficiency and
provide a more comprehensive understanding of the building stock, determining the requirements for basic energy services and thus influencing
costs of living and energy expenses for households in these buildings. The results indicate that a large proportion of all respondents live in buildings



that are detached or within a row, with detached buildings being a more common situation in Ploiesti, Plovdiv, and especially Gospic, where
almost all respondents live in these kinds of buildings. This is not the case with Lorca, where most respondents are living in family houses within a
row. The buildings where the respondents live are also relatively old. Apart from Lorca, where a third of the sample lives in buildings built before
1960, large proportions of respondents from different pilot sites are living in buildings built in the period 1961 — 1980, except Saldus, where these
residential buildings were built more recently, with lower, but still significant levels of residential buildings built post-1980 in Ploiesti. Lastly, we
can see that when our respondents come from MABSs, as is the case in Saldus, Ploiesti and Plovdiv, a large proportion of them come from large
MABs with more than 20 apartments. In this case, the exception is Gospic, where more than two-thirds of all survey participants live in MABs
containing six to ten apartments.

Table 2. Distribution of the share (%) of respondents living in buildings with different characteristics by pilot-site.

Ploiesti Plovdiv

Gospic (HR) Lorca (ES) (RO) (BG) Saldus (LV) TOTAL

Detached 99,0% 15,5% 41,6% 59,0% 48,0% 52,5%

Position of building Within a row 1,0% 70,9% 40,6% 21,0% 48,0% 36,4%
End of the row 0,0% 13,6% 17,8% 20,0% 4,0% 11,1%

<1945 1,0% 21,4% 3,8% 0,0% 6,0% 6,4%

1945 -1960 0,0% 15,5% 3,8% 1,0% 4,0% 4,9%

Period of construction 1961 - 1980 84,6% 38,9% 45,3% 86,0% 18,0% 54,6%
1981 -2000 5,8% 18,5% 37,7% 13,0% 70,0% 28,9%

> 2000 8,7% 5,8% 9,4% 0,0% 2,0% 5,4%

1-2 12,6% 75,7% 23,6% 11,1% 10,1% 26,9%

3-5 6,8% 18,4% 2,8% 0,0% 51% 6,7%

Number of apartments 6-10 69,9% 2,9% 3,8% 0,0% 8,1% 17,1%
11-20 8,7% 2,9% 39,6% 10,1% 32,3% 18,8%

>20 1,9% 0,0% 44,4% 78,8% 44,4% 30,6%

The owner status regarding their residential objects will also determine the total living expenses of our respondents and influence their
vulnerability to energy poverty. Graph 2 shows that the largest proportion of our respondents in all pilot sites are owners without any mortgage
or housing loan, except in Gospic, where they are owners but with a mortgage or housing loan. Also, a significant proportion of respondents in
Lorca, Ploiesti, and Saldus are renting as tenants in an apartment owned by someone else.

Graph 2. Distribution of the respondents share (%) regarding different owner statuses for their residential objects by the pilot site.
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We were also interested in specific types of installations concerning household energy consumption, specifically, whether the dwellings of
respondents had a connection to the electricity grid, gas network, water supply network, and sewerage network. Almost all respondents had a
connection to the electricity grid, except two respondents from Gospic. Similar levels were detected regarding water supply, with one respondent
from Saldus and Ploiesti, respectively, and three from Gospic without a connection to the water supply network. In Gospic, a large proportion of
respondents (88,3%) reported not having a connection to the sewerage system, while this was a marginal occurrence in Ploiesti (3,9%), Saldus
(3%) and Lorca (1%). A most interesting finding in this group of responses, from the perspective of energy poverty mapping and energy transition,
is those concerning the gas network, with 65,9% of all 505 respondents reporting their household is not connected to a gas network. Graph 3
shows the difference in the referred data between pilot sites, with respondents from Gospic, Plovdiv and Lorca representing households with
almost a complete absence of energy consumption obtained from a central gas system.?

Graph 3. Distribution of the share (%) of respondents living in households WITHOUT a connection to the GAS network.

3 1t should be mentioned here that these numbers in Gospic are due to the lack of the gas network itself in Gospic and Lika region of Croatia. Concerning the
numbers in Plovdiv, however, the reasons are mostly socioecomonimc (the high price of gas and the energy crisis) and cultural (many households consider it

dangerous to use gas in their homes).
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Energy characteristics of dwellings are also determined by energy efficiency measures that are or are not implemented within a certain
household. When asked about whether any energy efficiency measures have ever been implemented in their house or building since it was built,
the largest proportion of the total sample (48,8%) answered that it has not been implemented. However, most respondents in Plovdiv answered
affirmatively, with Ploiesti and Saldus also showing above-average levels of confirmation that their households implemented some type of
energy efficiency measure. A meaningful finding is also a non-negligible share of respondents in Ploiesti and Saldus who don’t know if an energy
efficiency measure has been implemented.

Graph 4. Distribution of the share (%) of respondents' answers regarding the implementation of energy efficiency measures in their house or
building by pilot sites.
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GOSPIC (HR) 10,7% 84,5% 4,9%
LORCA (ES) 9,8% 88,2% 2,0%
PLOIESTI (RO) 57,1% 27,6% 15,2%
PLOVDIV (BG) 79,8% 13,1% 7.1%
SALDUS (LV) 58,9% 28,4% 12,6%
TOTAL (N=504) 42,9% 48,8% 8,3%

Those respondents who answered the question about whether they have applied any energy efficiency measures with “no” were then asked to
describe the main reasons why they have not implemented any energy efficiency measures since their house or building was built. The most
common reason for not implementing any energy efficiency measure in all pilot sites is the respondents' financial situation. In Bulgaria, Romania
and Croatia, lack of personal financial resources to finance energy renovation measures was the predominant or, as it was the case in Bulgaria,
exclusive answer. Other common reasons stated by respondents in all pilot sites can be related to not owning the property (those that answered
that they are renting) and that lack of interest in investing in property not owned by a respondent or lack of owners’ interest, and lack of interest
from other tenants in the multiapartment building. Another answer which should be mentioned is the lack of information and knowledge about
energy renovation measures (whether it is the lack of possible financing opportunities or lack of information on what energy renovation is and
how they can increase the quality of living cannot be claimed with any certainty). This is the most frequent answer of respondents in Spain.

Those respondents who answered the question about whether they have applied any energy efficiency measures with “yes” were then asked to
identify which measures they have applied. This selection was made from a close-ended list that refers to a list of energy renovation measures
most often applied to residential objects. Graph 5 shows the difference in the extent of application of the two most applied measures, which in
this survey was some kind of thermal insulation of the outer shell, with a total of 203 respondents implementing this measure of energy efficiency.
To a smaller but still significant extent (f=108), respondents were selecting the installation of a new energy source for heating, cooling and hot
water preparation, and this measure was the second most frequent type of energy efficiency measure applied. This refers to furnaces, boilers or
connections to a district heating system (heating plant). The three remaining measures were almost non-existent within the sub-samples, with the



replacement or installation of solar collectors for DHW being reported by five respondents (f=5), replacement or installation of new photovoltaic
systems by four (f=4), and the installation of electricity storage tanks by a total of six respondents (f=6) in all pilot-sites.

Graph 5. Energy efficiency measures applied in households in % of responses to the response category “yes”.
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Considering that the measure of thermal insulation of the outer shell has been reported as the most frequent measure implemented in all pilot
sites, we looked at the distribution of frequencies of specific measures of thermal insulation of the outer shell in the surveyed pilot sites to extract
more information on the applied measures for energy efficiency in buildings. Graph 6 shows the distribution of frequencies, by pilot site, of
respondents who have not implemented the measures specified by the survey. By focusing on those who have not implemented these measures,
we are looking to look into those proportions and segments in the surveyed population living in preconditions related to risks of vulnerability to
energy poverty. Because of this, the graph shows the most frequently applied measures reported on the left side of the graph, with the far-right
side of the graph displaying the least frequent measure reported to have been applied by the respondents.

Graph 6. Distribution of frequencies to the response category “NO” to the question “If you answered "measures on the outer shell" to the previous
guestion, what measures did you use? “, by pilot-site.
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Energy poverty and energy consumption of households

An important aspect of household energy consumption and energy poverty connected to the previous characteristics of residential buildings and
housing conditions of households is whether the residential object of a household is thermally insulated. In the questionnaire, the participants
were asked to identify which statement is true about their household concerning the thermal insulation of the residential object and, similarly,
to the previous graph, graph 7 shows the presence or absence of aspects of thermal insulation of the residential object, in percentages of the
response category in all responses within the sub-sample (pilot-site). What is important to note along with the data presented in the graph is that
even though these aspects could be regarded as some of the more significant indicators of vulnerability to energy poverty in this research, other
results within this instrument that are not displayed in the graph further support the detected vulnerabilities in certain cases. For instance, when
it comes to roofing insulation, in Saldus, 37,1% of the sample answered that the building has an open attic and that there is intense draft occurring.
Furthermore, regarding floor insulation, in Lorca 67,3% out of 98 respondents claim that the entire household is tiled or has no covering at all,
only a concrete slab, while 24% of respondents from Plovdiv claim the same situation.

Graph 7. Distribution of shares (%) for the response category “YES” to the question “We are interested if your residential object (family house or
apartment) is thermally insulated. Please select those statements that apply “, by pilot site.
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We have also asked the survey participants about the presence of problems in their dwellings and households that are heavily associated with
energy poverty of households. Specifically, this refers to the presence of various construction elements of the dwellings (e.g. walls, doors, windows,
etc.). All pilot sites, except Gospic, display significant problems with damp walls and, to an extent, with drafts through the windows. Mould on
the ceiling and walls is evidently a more prominent issue in Saldus, and somewhat less of a problem in Plovdiv and Ploiesti. A leaking roof, which
is certainly one of the more problematic issues out of all presented within the instruments is especially represented in Saldus and it is not to be
disregarded in other pilot sites. Overall, it can be stated that Lorca, Saldus and Ploiesti display most problematic situations regarding this, with
Plovdiv a less, and Gospic the least problematic situation.

Graph 8. Distribution of frequencies to the response category “YES” to the question of whether the specific issue related to poor energy
characteristics of the dwelling is present in the participant’s household, by pilot sites.
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Additional descriptive statistics of responses to this set of questions provide further insight into the scope and intensity of energy poverty
vulnerability within the derived sample. Graph 8 displays the distribution of frequencies of respondents who chose none or multiple problems
associated with energy poverty discussed within the previous data analysis displayed in Graph 7. These results indicate that even though most of
the respondents (55,7%) who provided a response (excluding respondents who answered “l don’t know”) to these questions report no occurrence
of any of the above-mentioned problems, a certain proportion of the sample reports a combination of multiple problems. It is important to note,
however, that some of these specific issues (e.g., a roof that is leaking as opposed to a draft through the doors), or their specific combinations may
pose a greater problem than others to inhabitants living within such dwellings. Nevertheless, the graph below summarizes these results and
provides visualizations of these problems by pilot-sites, where responses were grouped into sets of two identified problems at a time, regardless
of the specific combination of issues. The results clearly show that, out of those who report specific issues (red bars), in all pilot sites, the most
prominent number of these issues are either one or two, which could correlate to lower risks to energy poverty overall. However, in some pilot
sites, like Ploiesti, Saldus, and Lorca, there are considerable shares of participants reporting up to 6 problems, and in Ploiesti some are reporting
a situation where all 10 issues identified in this research are present. A somewhat opposite situation can be found in Gospic, where less than 10%
of the sample lives in conditions where specific issues are present.

Graph 8. Distribution of proportions (%) of respondents living in dwellings with identified problems related to energy inefficient households (left
vertical axis), by pilot-sites (horizontal axis), and median score on the cumulative scale of counted cases of problems within the dwellings (right
vertical axis).
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Another energy characteristic of households that determines the quality of energy consumption and the quantity of consumed energy within a
household is the type of energy source households primarily use for heating. The differences shown in Graph 9 reflect the differences in available
and preferred energy sources used only for heating within these localities. Out of ten possible energy sources defined within this research (and
excluding the category “I don’t know”), none of the survey participants use two, relatively speaking and from an energy transition aspect opposing
energy sources — coal and solar energy (through solar thermal systems) for heating. Furthermore, only one (f=1) participant in Ploiesti claims their
household consumes fuel oil to heat their apartment. Results for other more frequently represented categories are presented in the Graph 9, with
the categories “firewood and other biomass” and “biomass pellet” summarized into a single distinct category. Regarding this category, it is
important to note that out of 101 total respondents from Gospic who claim to utilize this kind of heating source, a total of 92 respondents claim
to utilize “firewood and other biomass” for heating. Such overrepresentation of this category is not evident in Saldus, the only pilot-site comparable
to Gospic in this regard and where there are only 23 households burning firewood and other biomass to heat their apartments. Overall, the use of
electricity for heating dominates in Plovdiv and Lorca, with district heating through a heating plant especially prominent in Saldus and Ploiesti
where gas is the most frequently used source for heating, and which is not especially represented in the rest of the pilot sites.



Graph 9. Distribution of frequencies of respondents utilizing different energy sources for heating by pilot site.
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One of the more crucial aspects of vulnerability to energy poverty is household energy cost. In this sense, to estimate these dimensions of energy
poverty, we focused on the estimation of respondents regarding the monthly average costs of energy used for heating. Since previous experience
shows the difficulties of obtaining precise levels of the specified expenses, we have collected these data on a scale of predefined categories of
expense in either EUR or national currencies, which was then converted to EUR for more meaningful comparisons. If we are to concern ourselves
only with extreme cases, the data in Graph 10 shows how the largest proportion of respondents that pay the lowest (categories of) heating costs
are to be found in Lorca. At the same time, an above-average levels share of respondents who pay high costs in the range from 201 to 300 EUR is
to be found in Plovdiv. In fact, in Plovdiv 20% of all respondents pay between 300 and 400 EUR for heating and even 7% of those who pay more.
Nevertheless, except for Plovdiv, the relatively high proportion of the sub-samples fall under the category of up to 100 EUR.

Graph 10. Distribution of share (%) of respondents within defined groups of the average monthly cost for energy used for heating in the winter of
2023 by pilot sites.
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Saldus (LV) 1,0% 12,0% 30,5% 20,0% 14,0% 5,0% 3,0%
Plovdiv (BG) 0,0% 6,0% 10,0% 19,0% 38,0% 20,0% 7,0%
Ploiesti (RO) 2,6% 15,2% 30,5% 14,3% 14,3% 6,7% 8,6%
Lorca (ES) 6,9% 57,8% 25,5% 9,8% 0,0% 0,0% 0,0%
Gospic (HR) 0,0% 11,5% 29,8% 38,5% 15,4% 3,0% 1,9%

Building upon these results, we have also asked the participants to estimate average monthly electricity costs in the summer and winter months
of 2023. The descriptive statistics displayed in Table 3 correspond to the previously displayed data for heating costs in winter, and this is evident
for pilot sites that primarily use electricity for heating, especially Plovdiv.

Table 3. Descriptive statistics on average summer and winter (2023) monthly electricity costs in euros.

SUMMER WINTER
EUR Min Q1 Mdn Q3 Max Min Q1 Mdn Q3 Max
Gospic (HR) 10 40 50 63,7 250 15 45 50 65 350
Lorca (ES) 0 20 45 80 750 10 30 50 65 750
Ploiesti (RO) 5 20 30 38,7 200 10 20 35 50 320
Plovdiv (BG) 8 21 29,4 35,8 77 13 140,6 255,6 329,8 562
Saldus (LV) 0 25 45 60 600 6 30 50 80 700




TOTAL 0 \ 25 \ 40 54,3 750 \ 6 \ 35 50 110 750

When considering the above-described cost of electricity and heating, it is important to keep track of arrears on utility bills, one of the more
commonly used indicators of energy poverty. Graph 11 compares the pilot sites regarding being late with paying the utility bills in the last 12
months solely for financial reasons. The data shows the most problematic situation in Ploiesti and Lorca and, to an extent, in Saldus. A more

surprising finding is the low levels of arrears on utility bills in Gospic, and especially in Plovdiv, which has a significantly higher share of pensioners
and older population who pay considerably higher electricity bills.

Graph 11. Distribution of share (%) of respondents being late in paying any utility bill solely for financial reasons (electricity, gas, water,
heating...) in the last 12 months, by pilot-site.
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If we were to look at with which services the respondents have had problems with regular monthly payments over the past 12 months since the
survey was administered, we conclude that the largest proportion of respondents have the most trouble with paying their electricity bills (except
in Ploiesti, where the largest share of respondents has trouble with paying their gas bills). The discrepancy 