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Abstract— Nowadays, fuel poverty is a globally recognized social 

and energy problem which is significantly influenced by low 

household incomes and high energy prices, as well as the built 

form elements. Although official data indicate that the average 

household in Serbia is a fuel poor household, namely that it 

spends more than 10% of its monthly income on energy services, 

this issue is not sufficiently addressed in national policies and 

academic research. This paper indicates the vulnerability to fuel 

poverty of people living in illegally built suburban areas in 

Serbia. The results of the survey conducted in the settlement of 

Kaluđerica on the outskirts of Belgrade show a low level of 

energy efficiency and high car fuel consumption as key factors 

affecting the pronounced burden of fuel spending within family 

budgets. Due to inefficient heating systems and inadequate 

energy performances of buildings, many households are forced to 

use risky methods of energy saving that can have harmful effects 

on their health, and also erode their quality of life. 

Keywords - fuel poverty, suburban settlement, Kaluđerica, 

Serbia 

I. INTRODUCTION 

Fuel poverty is recognized as a serious social and energy 
problem that is gaining importance with rising electricity prices 
and awareness of the negative effects of climate change.  

The concept of fuel poverty has been discussed in various 
studies over the last three decades. According to its first 
definition by Isherwood and Hancock from 1979, it refers to 
the phenomenon in which households spend more than twice 
the median (i.e. 12%) on fuel, light and power [1]. Twelve 
years later, in her book entitled ―Fuel Poverty‖, Brenda 
Boardman gave a new interpretation and quantification of the 
concept, according to which fuel poor households are those that 
―are unable to obtain an adequate level of energy services, 
particularly warmth, for 10 percent of their income‖ [2]. This 
definition and the indicator of 10% as a percentage threshold of 
income that ―needs to be spent‖ for obtaining an adequate level 
of wintertime warmth (21°C in the living room and 18°C in the 
other occupied rooms) was adopted as the official definition of 
fuel poverty in the UK Fuel Poverty Strategy 2001 [3], to be 
later also accepted as a conceptual model in other countries. 
The possibility of obtaining heating was a key element of the 
first considerations of the phenomenon, primarily because of 
concerns about the negative effects of cold homes on health, 
and especially because of the problem of excess winter deaths 
(EWD) that is more pronounced in the United Kingdom than in 
other northern countries with similar climates. Amongst the 

consequences of fuel poverty, the most frequent include: 
restricted use of heating, cold and damp homes, debts on utility 
bills and a reduction in household expenditure on other 
essential items. In addition, fuel poverty is associated with a 
wide range of physical and mental illnesses, such as 
depression, asthma and heart diseases, etc. [4]  

Although the factors contributing to the incidence of fuel 
poverty are complex, the most pronounced causes include: 1) 
low household incomes; 2) high electricity prices; and 3) poor 
energy performance of housing stock. The energy used in 
homes is directly dependent on social stratification, namely on 
economic possibilities, as well as on the individual preferences 
and habits of tenants [5], while the factors of built form, like 
location and energy-relevant characteristics of residential 
buildings, have an important role. Although wealthier 
households consume more energy on average, their homes are 
more often newer and more energy efficient, while poor 
people's homes have greater energy losses because of their low 
quality and inefficient heating systems. Pronounced fuel 
poverty is especially linked to rural areas due to the absence of 
district heating systems, poor energy performances of 
residential buildings and a significant share of low-income 
elderly households, as well as the problem of high fuel costs 
for cars.  

The operational definitions of fuel poverty that explain the 
structure of fuel poverty and enable its measurement and 
monitoring differ from context to context, thus making it 
difficult to compare the severity of this problem between 
different countries. The percentage share of the population that 
cannot afford adequate heating and the percentage share of the 
population in energy arrears are most frequently used as 
indicators for this phenomenon, but other indicators for the 
energy performance of residential buildings are also used. 
There are also differences in defining expenditure on energy, 
so that the concept of fuel poverty in the British context 
primarily refers to domestic energy consumption, while, for 
example in France, the notion of ―energy precarity‖ is 
increasingly applied to both the home and transport in relation 
to energy use.  

There is a significant increase in concern about the problem 
of fuel poverty with East European countries joining the 
European Union. According to statistical data on the incomes 
and living conditions of EU households (EU SILC 2011), 9.9% 
of households are unable to keep their home adequately warm 
in a great number of countries of Western, Central and 
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Northern Europe, while in other parts of Europe this percentage 
ranges from 10 to 19, apart from Portugal and Latvia (20-
29.9%) and Bulgaria and Lithuania (over 30%) [6]. The same 
source shows that there is almost an equal share of households 
in arrears on utility bills, a problem which is most pronounced 
in Greece, Romania, Bulgaria, Slovenia, Croatia and Latvia 
(20-29.9%) [7]. 

The post-socialist countries of South-eastern Europe are 
particularly vulnerable to fuel poverty. They are characterized 
by a low level of energy efficiency, as well as high share of 
expenditure on energy in the housing sector. In this region, the 
economic and political changes in the early 1990s contributed 
to an abrupt increase in energy prices and a reduction in 
household incomes, as well as to a number of problems in the 
production and supply of energy due to technical damage and 
the inadequate maintenance of already outdated infrastructure 
and technology. At the same time, the massive privatization of 
social apartments has raised a complex issue of the 
management, maintenance and possibility of improving the 
energy efficiency of this inherited energy-inefficient housing 
stock.  

Cross-regional comparison shows that the efficiency of the 
Serbian energy system is one of the lowest, and energy 
intensity is amongst the highest (the ratio of energy consumed 
to real GDP), which is a result of energy intensive industries, 
energy-inefficient technologies used in households, industry 
and energy sectors, and poorly-insulated buildings [8]. Data 
from the 2013 Survey on Income and Living Conditions 
conducted according to the EU SILC methodology show that in 
Serbia 18.3% of the respondents live in households unable to 
keep their home adequately warm, and as many as 
approximately 37% of households have arrears on their utility 
bills, which is more than the EU average [9]. Extensive illegal 
residential construction widespread all over the country, 
especially on the periphery of large cities – Belgrade and Novi 
Sad [10], is a specific phenomenon directly linked to the 
problem of fuel poverty. Such illegal construction is 
characterized by locations in suburban and peripheral areas of 
cities, the absence of district heating systems, single-family 
detached houses as a dominating typology, and lower 
construction standards. It is estimated that in Serbia there are 
from 600,000 to 1 million of such houses (out of a total of 2.95 
million units) [11]. This paper will consider the challenges of 
fuel poverty in Serbia using the example of Kaluđerica, a 
suburban settlement of Belgrade, which is considered the 
largest completely built illegal settlement in the Balkans, and 
most probably in Europe [12]. 

II. FUEL POVERTY IN SERBIA 

Although widespread in Serbia, the fuel poverty problem is 
not yet an important topic in national policies and academic 
research. Like in other countries in the region, this issue is 
mainly addressed through tariff subsidies and social policy 
mechanisms, and not sufficiently through energy efficiency 
improvements. In Serbia, energy efficiency is primarily 
considered as a means for increasing energy security, and it is 
focused on the domain of energy generation [e.g. 13] and 
industry, rather than on households vulnerable to fuel poverty 
[8]. The lack of political and research attention has also 

resulted in the lack of an appropriate definition of the concept 
of fuel poverty which would enable the measurement and 
monitoring of the problem and the development of an approach 
to solving it within the local framework. A possible starting 
point for considering this phenomenon in Serbia is to take into 
account the generally accepted fuel poverty indicator expressed 
as a percentage share of the monthly household income used 
for home energy needs. According to the broader definition of 
this concept used here, energy consumption is the use of fuel 
both in the home and for transport. 

According to the 2013 Household Budget Survey (HBS), 
households in Serbia spend a monthly average of 11.3% of 
their total disposable income on household energy 
expenditure

1
[14]. This indicates that an average Serbian 

household is a fuel poor household according to the Western 
European definition of fuel poverty with the indicator of 10%. 
When we add the current transport expenditure

2
 to the 

household expenditure on energy, this share makes up 
approximately 16.7%. The HBS results show that the degree of 
vulnerability of the population to fuel poverty is different 
between urban and other areas, as well as across different 
regions in Serbia. The share of the total household income 
spent on home energy bills and transport in urban areas makes 
up approximately 16%, while in other areas it is almost 18%. 
This difference clearly indicates the greater vulnerability to fuel 
poverty of rural and suburban populations that is caused by the 
location factor, and it primarily refers to transportation costs. 
According to the household income levels and total household 
expenditure on energy, the Belgrade region leads, particularly 
with regard to expenditure on electricity, central heating and 
public transport. The highest share of the total disposable 
income spent on houshold energy is recorded in Vojvodina 
(approximately 13%), where the highest expenditure is on 
natural gas and coal. On the other hand, the percentage share of 
the total energy and transport expenditure in households is 
highest in the Šumadija and Western Serbia Region and makes 
up as much as 19%. Fuel consumption for cars is also the 
highest in these areas [14]. 

The key fuel poverty factors in Serbia are the following: 1) 
high prices of fuel and district heating in relation to household 
income; 2) undeveloped and inefficient heating systems and a 
lack of alternative energy sources, making it impossible for 
households to save energy; and 3) a low level of energy 
efficiency of housing stock. 

Although the price of electricity in Serbia is among the 
lowest in Europe [15], heating with electricity, after the heating 
with liquid fuel, is the least economical, except for the use of 
electric thermal storage heaters that use electricity supplied at a 
cheaper night-time rate. The use of cheaper firewood is still the 
least expensive type of heating, while the gas prices in Serbia 
are still too high and are permanently rising.  

                                                           
1  The household energy expenditure means the total expenditure on 

electricity, natural gas, bottled gas, liquid fuels, firewood, coal, central heating 
and hot water and other heating-related costs.    

2 The current transport expenditure includes the expenditure on fuels and 

lubricants, as well as on urban and intercity passenger transportation, 
including taxis. 
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The 2011 Census data show that 22% of apartments in 
Serbia have central heating, 20.6% of them have apartment-
contained central heating, while a total of 57.2% of apartments 
have no installations for central heating or apartment-contained 
central heating [16]. According to the HBS data, over 56% of 
households in Serbia use only solid fuels (wood and coal) for 
heating, while the share of solid fuels at the level of the poorest 
households makes up 86.5% [14].  

For the first time ever, the Law on Planning and 
Construction from 2009 introduced the concept of energy 
efficiency into the national regulations in the energy and 
construction field, as well as obligatory energy certification of 
buildings. One of the first steps in the process of implementing 
the Law and accompanying regulations in the field of energy 
efficiency of buildings was the energy efficiency classification 
of buildings in Serbia which was carried out in the period from 
2011 to 2013 according to the methodology developed within 
the European project TABULA

3
. The purpose of forming the 

typology of buildings, published in the Atlas of Family 
Housing and the Atlas of Multifamily Housing [17, 18], was to 
assess the quality of residential buildings in Serbia regarding 
their energy performance. The results of this research indicate 
an inadequate energy efficiency status of the existing housing 
stock in Serbia, out of which 87% is mainly single-family 
detached houses. On average, approximately 83% of the listed 
single-family houses do not have thermal insulation, while in 
most of the houses that have thermal insulation, the average 
thickness of the thermal insulation layer (approximately 5cm) 
does not meet the energy efficiency standards. The inadequate 
thermal characteristics of windows were also recorded (70% of 
them are older than 30 years), as well as a high percentage of 
unfinished facades (a huge 38% in the period 1991-2011). In 
the category of multi-family houses, the large heat losses are 
caused by non-insulated or inadequately insulated building 
envelopes and worn-out windows, mainly made of wood 
(72%). Approximately a quarter of multi-storey buildings were 
built during the intense period of housing construction (1971-
1980) that was characterized by the use of precast concrete, the 
thermal protection of which does not meet the current 
requirements and standards. 

The households in Serbia faced with fuel poverty have 
developed different coping strategies that often have unwanted 
effects on their health and quality of life. According to the 
UNDP research carried out in 2004 [11], there are different 
risky saving methods and risk-free saving methods. Risky 
saving methods include using cheap and low-quality fuels, 
reducing the use of certain appliances, reducing the number of 
heated rooms and using fuels, such as unseasoned wood, that 
produce indoor pollution. Risk-free saving methods include 
turning off lights; switching more electricity consumption to 
the night, when tariffs are lower; insulating doors, windows 
and exterior walls; and purchasing appliances with low energy 
consumption. This research shows that the risky saving 
methods are mostly used by poor households that are not 
connected to the district heating systems. On the other hand, 
the wealthier households in Serbia in principle have no energy-
saving habits because they link this practice to poverty, but 

                                                           
3 IEE project: TABULA – Typology Approach for Building Stock Energy 

Assessment, www.building-typology.eu 

when they do save energy, they use the less risky saving 
methods. 

III. VULNERABILITY TO FUEL POVERTY IN SUBURBAN 

AREAS: A CASE STUDY OF KALUĐERICA  

The illegal construction in suburban areas of the cities in 
Serbia, with typical examples being Belgrade and Novi Sad 
[10], began at the end of the 1960s primarily as a consequence 
of poor housing conditions and inadequate housing policies 
that did not provide the opportunity to all citizens to use a 
socially owned apartment, but neither did it provide the 
possibility to legally build a house with one’s own money [19]. 
This practice was in full swing particularly in the 1990s 
simultaneously with the abandonment of the social housing 
system and with a massive inflow of refugees from the war 
affected areas of the former Yugoslavia. Building houses 
without getting the required permits, without designs and with 
their own hands, for many families was an easier way to 
provide a roof over their heads.  

In addition to them being located in the urban peripheries 
and having different infrastructure deficiencies, the general 
characteristics of illegally built settlements, the so called ―wild 
settlements‖, include them being made up of single-family 
housing (detached houses), lower building standards and a low 
level of energy efficiency, as well as the absence of a district 
heating system. The common phenomenon is that the 
households live in uncompleted residential buildings for a long 
period of time. The housing conditions, combined with the 
marked presence of  lower income social categories, indicate a 
high degree of vulnerability to fuel poverty for those living in 
these areas. The fact that the permits required for investment 
and energy efficient improvements cannot be issued to illegally 
built structures is recognized as a specific challenge for the 
future energy policy in Serbia [20].  

The purpose of conducting empirical research into the 
problem of fuel poverty in the suburban area of Belgrade was 
to obtain indicators for the structure of household expenditure 
on energy, as well as for the level of and potential factors 
relating to their vulnerability to fuel poverty. The settlement of 
Kaluđerica in the periphery of Belgrade was selected for this 
research as a specific example of an illegally built settlement 
(Fig. 1). Its urban and demographic development started in 
1967, and today, in terms of the population size (approximately 
27,000 inhabitants according to the 2011 Census), it has 
reached the size of a smaller urban settlement. This settlement 
belongs to the Belgrade suburban municipality of Grocka and 
is about 10 km from the city centre. Today, there are 8,831 
households and 10,866 apartments with an average size of 
75m

2
, which is approximately 9m

2
 more than the average 

apartment size in the Belgrade region [16]. The results of a 
survey on the residential preferences of the population living in 
this suburban settlement conducted in 2014 showed that the 
main motives to settle in Kaluđerica were ownership of the 
property, and its size, quality and value. The survey also 
showed that the respondents, to a great extent, expressed their 
dissatisfaction with the overall housing amenities and their 
quality of life (due to a number of infrastructure problems, lack 
of facilities, poor environmental quality, etc.) [21]. 
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Figure 1.  View on the settlement of Kaluđerica (photo: Tanja Bajić) 

A. Methodology 

A survey on fuel poverty in Kaluđerica was conducted in 
February 2015 on a representative sample of 50 households, 
which make up approximately 0.6% of the total number of 
households in the settlement according to the 2011 Census. The 
sample was formed by the random sampling method, taking 
into account only the criterion for balanced distribution of 
households in the settlement according to the previously 
designated spatial zones. The research was for the most part 
carried out by means of a personal in-home survey using the 
survey questionnaire, while a smaller share of respondents 
were surveyed by email. The survey was anonymous, and the 
answers to the survey questions were given only by one 
member – a representative of the household, who was a male in 
almost 90% of the cases and who explained his interest in 
participating in the survey by his better knowledge of problems 
relative to the female members of his household.    

The questionnaire consisted of four parts. The first part of 
the questionnaire referred to the general data on the household, 
the second part referred to the household expenditure on 
energy, the third part referred to the energy characteristics of 
the family house, and the fourth part referred to the indicators 
for the assessment of thermal comfort. The problem of fuel 
poverty was considered in terms of the measurements that were 
carried out on the basis of the following indicators: the ratio of 
total household income to the household expenditures on 
energy (average monthly household expenditures on heating, 
electricity and transport); electricity bill arrears; basic energy-
relevant characteristics of family houses, as well as indicators 
for the assessment of thermal comfort, which were all defined 
according to the national methodology used within the 
TABULA project [17]. 

B. General Data on Housholds 

The average size of the households surveyed was 4.4 
persons per household, while the size of several households 
surveyed was 8 persons. The four-person households are the 
most represented (30%), followed by five- and six-person 
households (18%); the participation of two- and three-person 
households is uniform (12% each), while the percentage of the 
single-person households is negligible. Households made up of 
one or more generations of parents with at least one child under 
19 years of age were the dominating household type (58%), 
followed by households with children over 20 years of age 
(22%), while households with two or more persons with no 
children were represented with 18%.  

The share of households with one person who earns a 
regular monthly income was the highest (30%), followed by 2 
persons (28%), 3 persons (24%), 4 persons (10%), and 5 
persons (6%) who earn regular monthly income, while one 
household had no regular income. 

C. Expenditure on Energy 

According to the survey data, as many as 66% of the 
households in Kaluđerica spend over 20% of their total 
monthly household income on household energy and 
transportation costs. For the same needs, 20% of the 
households spend 15-20% of their total monthly household 
income, 10% of them spend 10-15% of their total monthly 
household income and only 4% of the households spend less 
than 10% of their disposable income (Fig. 2).  

4% 

10% 

20% 

66% 

<10% 10-15% 15-20% >20%

 

Figure 2.  Share of households, grouped by average expenditure on energy 

services (as % of the total monthly income) 

In approximately two thirds of the households surveyed, the 
use of solid fuels (wood and coal) is a dominant source of 
household heating, where firewood is the most represented 
fuel, used by 66% of the households. Electricity is the second 
heating source represented (14%), while the third dominant 
heating source is modern biomass pellet stoves (12%), which 
have become an increasingly popular option (Fig. 3). Over half 
of the households have individual central heating or apartment-
contained central heating, while more than one third of homes 
are still heated with solid fuel stoves. For a smaller number of 
households, electric thermal storage heaters are the primary 
type of heating (mainly used in combination with a wood-
burning stove) and are most frequently used for heating the 
bedrooms. Approximately 40% of the households have air 
conditioning units that are mainly used for cooling the rooms in 
summer, while every fourth household also uses them for 
additional heating of rooms in winter. 

The average monthly expenditure on electricity in the 
households surveyed is 5,800 RSD (cca 48 EUR) per 
household, which is certainly more than 12% of the average 
monthly net earnings in Serbia.  

14% 

66% 

8% 

12% 

electricity firewood

coal biomass

   

52% 36% 

12% 

central heating

solid fuel stove

electric thermal storage heater

 

Figure 3.  Household heating by primary energy sources and heating systems  
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Significant expenditure on individual and public city transport 
is also recorded. 70% of the households use their own cars as a 
means of transportation and spend on average approximately 
10,000 RSD (cca 83 EUR) on fuel. However, this can vary 
significantly and range from 1,000 RSD (cca 8 EUR) up to 
50,000 RSD (cca 414 EUR). Approximately three quarters of 
the households spend regularly on public city transport, while 
there is a lower share of those that use taxis or interurban 
transport. According to the respondents, only 12% of the 
households have electricity bill arrears. 

D. Energy Characteristics of Buildings 

The analysis of the general energy characteristics of 
housing stock embraced by this research indicates a low level 
of energy efficiency, mainly due to the lack of financial 
resources of the residents for completing the construction of 
their houses. Using the random sampling method, households 
living in new houses built after 2000 (44%) were mainly 
selected; while houses built in the 1970s, 1980s and 1990s are 
uniformly represented. 

Approximately two thirds of the houses are detached and 
square-shaped, while the remaining third of them are semi-
detached and detached houses of elongated or non-compact 
shape. The share of openings on the facade of  all the houses is 
less than 50%. The majority of the houses have sloping roofs 
and attics that are in 28% of the cases used for dwelling, while 
temporary roof structures are recorded in 12% of the houses. 

The exterior walls of the residential buildings are most 
often made of 20cm thick hollow (clay) blocks, while a lower 
percentage of them are made of bricks, a combination of blocks 
and bricks, or concrete blocks. The building envelope thermal 
insulation is complete in 56% of the houses, while houses with 
partially applied thermal insulation or with no thermal 
insulation make up 22% (Fig. 4). 5cm thick polystyrene was 
used as thermal insulation in most of the finished facades, 
while mineral wool or thinner polystyrene were used to a lesser 
extent. Roof heat insulation was applied in 26% of the houses, 
while only 40% of the houses have floor thermal insulation. 
Given that a significant percentage of the houses analysed were 
built over the last fifteen years, new double-glazed windows 
are the dominating type.  

The windows are less than 10 years old in 52% of the cases, 
the windows 11-20 years old (20%) and 21-30 (18%) years old 
are relatively uniformly represented, while in 10% of the cases 
the windows are more than 30 years old. PVC and wood are 
the most common types of windows; there are fewer cases of 
aluminium windows, while the old wooden single glazed 
double-wing windows are found in the houses built in the 
1970s. 

56% 22% 

22% 
yes

no

partially

 

Figure 4.  Thermal insulation of facades  

2% 

26% 

20% 22% 

30% 

<25%
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50-74%

75-99%
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Figure 5.  Share of housholds by heated area of dwelling (in %) 

E. Thermal Comfort 

The family houses in Kaluđerica have two or three storeys 
on average, but are mostly uncompleted so that the households 
live in only a part of the total floor area of the house, which 
they heat completely or partially. In the sample analysed, the 
average net usable area of apartments or houses (if one 
household uses the entire house for living) is 135m

2
. In 58% of 

the cases, this area is less than 100m
2
, in 30% of the cases it is 

between 100 and 200m
2
, and only in 10% of the cases is it 

greater than 200m
2
.  

Less than a third of the households surveyed heat the entire 
usable area in the heating season. The share of households that 
heat 1/4-1/2, 1/2-3/4 and over 3/4 of the apartment or house is 
relatively uniform, while the percentage of those that heat less 
than 1/4 of their living space is negligible (Fig. 5). According 
to the subjective estimates of the respondents, approximately 
50% of them were satisfied with air temperatures in their 
homes during the winter months, 44% of the respondents were 
only partially satisfied, while 6% of the respondents were not 
satisfied. 

IV. CONCLUSIONS 

The problem of fuel poverty has not yet been sufficiently 
addressed in Serbia, although it affects its entire population and 
not only the most vulnerable social categories. This is 
confirmed by the data that an average household in Serbia 
spends more than 10% of its total monthly income on 
household energy costs, and almost 17% of the total monthly 
income on home energy bills and transport. This paper 
indicates the issue of fuel poverty in the context of illegally 
built suburban areas in Serbia using the example of the 
Kaluđerica settlement on the outskirts of Belgrade. Empirical 
research conducted using a survey questionnaire confirmed the 
assumption of a very pronounced vulnerability to fuel poverty 
among the residents of this settlement and the influence of the 
factor of the built form on this phenomenon.   

This analysis of household expenditure on energy took into 
account not only the home energy expenditure, which relates to 
electricity and heating in the case of this settlement, but also 
the household transport expenditure, namely the expenses for 
car fuel and commuting. It was necessary to apply this wider 
definition of fuel poverty in the subject context in order to 
determine the influence of the location factor on the material 
deprivation of households regarding the use of energy 
resources. The research showed that, in addition to high energy 
prices in relation to disposable income, high expenses for car 
fuel and having an inefficient heating system (as a product of 
the location factor), as well as the energy inefficiency of 
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residential buildings also contribute to fuel poverty in this 
suburban settlement. According to the data obtained, 86% of 
the households surveyed spend more than 15% of their 
monthly income on home energy bills, while for 66% of the 
households, this amounts to over 20% of their income, which is 
offered as an upper threshold for the given indicator. Many 
respondents in this category claimed that for them, this figure 
exceeded 30%. For the sake of comparison, the same indicator 
in the region with the highest fuel poverty level recorded in 
Serbia is less than 20%. 

The survey results showed that, although the residents of 
Kaluđerica mostly commute by public transportation, there is a 
significant share of households that regularly use cars (as high 
as 70%), thus spending four times more of their income than 
the average at the level of the city. Furthermore, commuting 
costs are a dominant factor in the structure of the expenditures 
analysed in many households. Given that Kaluđerica is not 
connected to the district heating system, the commonly used 
heating systems are: individual heating systems or apartment-
contained central heating, and the traditional solid fuel stoves, 
while wood and coal are used as a primary fuel in 
approximately two thirds of cases. Slightly more than a half of 
the houses embraced by the survey had a complete building 
envelope thermal insulation, but its thickness most frequently 
did not meet the current energy efficiency regulations. 
Nevertheless, comparing this data with the results of a survey 
conducted at the end of the 1980s, when only 26% of houses in 
the ―elite‖ part of Kaluđerica had finished facades [12], it may 
be noticed that both the availability of thermal insulation and 
the awareness of energy efficiency have increased. On the 
other hand, investments in additional energy-saving measures 
are still not sufficient. The extent of the influence of 
elementary improvements in energy efficiency on thermal 
comfort is shown by the data that more than a half of the 
respondents not satisfied with the winter temperatures in their 
homes lived in houses with unfinished facades. The indicators 
for thermal comfort also indicate that reducing the heated space 
is a common practice of the residents of this settlement, thus 
approximately 30% of the households surveyed heat less than 
50% of their living area during the heating season. When we 
add the data on the frequent use of inefficient wood-burning 
stoves, as well as the use of cheap heating fuels, the problem of 
using risky methods of energy saving, with all of their negative 
effects on health and quality of life, is evident in this 
settlement. 

This paper highlights the specifics and some of the key 
factors of the fuel poverty problem in Serbia which are related 
to the unplanned and uncontrolled development of suburban 
areas. Addressing this issue in further research and practice 
will certainly require the examination of potential ways to 
improve the overall energy efficiency in these areas, both in 
terms of housing stock and heating systems.  
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