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1 Executive Summary 
This report provides a market overview of the residential buildings sector related to energy efficiency in 
six countries: Albania, BiH, Kosovo, FYR Macedonia, Montenegro and Serbia. The report considers the 
residential energy efficient buildings market from three perspectives 
1) technical, including the main technical features of the residential buildings sector 
2) economic, including the data related to the affordability of residential building energy efficiency 

measures, and  
3) behavioural, including the readiness of the residential sector to undertake energy efficiency 

financing for building renovation. 

 
Related to technical aspects, the breakdown of the number of buildings, dwellings and typical energy 
consumption per dwelling for each country is provided in the table below: 
 
    Houses Apartments 

Number of 
buildings 

Albania         496,200            25,950    
BiH      1,276,056            30,891    
Kosovo         319,274            17,700    
FYR Macedonia         436,334            10,000    
Montenegro         201,897              3,726    
Serbia      2,186,246            60,074    

Total      4,916,007          148,341    

Number of 
dwellings 

Albania         496,200          411,827    
BiH      1,276,056          308,906    
Kosovo         319,274          121,599    
FYR Macedonia         545,501          152,028    
Montenegro         243,908            70,796    
Serbia      2,327,707          857,312    

Total      5,208,646       1,922,468    

Typical size per 
dwelling (m2) 

Albania 89 69
BiH 75.15 75.15
Kosovo 96 75
FYR Macedonia 71.21 71.21
Montenegro 71.45 71.45

Serbia 75.63 60.00
Note: For BiH, FYR Macedonia, and Montenegro, disaggregated information on the average size of dwellings was 
not available. It can be assumed however that they are similar to Serbia since the architectural styles are mostly 
similar. 
  
There is no set typology of buildings which is consistent across the countries but analysis was carried 
out where possible to sort them according to age and type within each country. Overall, the following 
conclusions can be made about the technical aspects of the residential building sector in the region. 
 Most of the residential buildings are old (mostly residential buildings date from the 1960-1980s 

period), and a large number of buildings and in poor conditions. 
 There are also a significant number of buildings that were built during the period of the 1990s – to 

mid-2000s which are often of poor quality and – in the case of houses – often built without permits. 
There are likely well over 500,000 dwellings in the region that are not fully legal. 
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 There are in many countries a significant number of dwellings that are either unoccupied or occupied 
only seasonally. 

 Particularly in rural areas, there are significant numbers of houses which have not been completed 
and thus lack external insulation, proper window sealing, etc. 

 Heating of residences by electricity is very common throughout the region and in rural areas wood 
and coal-heating is very common. The wood and coal heating stoves are generally very inefficient. 

 District heating is dominant in some urban areas – particularly in Serbia, Bosnia and Herzegovina, 
and in Skopje, FYR Macedonia – but it is characterized by energy inefficient older buildings with only 
some recent interventions to improve efficiency. Metering in these systems usually takes place at the 
building level but not at the dwelling level. 

The technical opportunities for improving energy efficiency in existing buildings are tremendous. 
 
A survey was carried out of professionals dealing with EE in the residential sector. The main finding is 
that there is a clear need and demand for additional capacity building with a special focus on practical 
experience and working with banks. 
 
In examining the economic aspects of EE in the residential sector, it is important that energy tariffs for 
electricity are low in comparison to EU averages. Given that electricity, District Heating, and firewood 
dominate the energy mix for heating in the residential sector, this means that payback periods for 
investments tend to be long.  
 
Penetration rates of EE measures are generally very low and implemented more often within wealthier 
households. This means that there are likely to be a lot of potential individual households who could take 
a loan to cover EE.  
 
Typical household incomes for the various countries are low as follows: 
 Albania: EUR 380 
 BiH: EUR 346 
 Kosovo: EUR 310 
 FYR Macedonia: EUR 445 
 Montenegro: EUR 619 
 Serbia: EUR 470 

Regardless of low energy costs, it is estimated that in all of the countries at least 50% of the population 
spends more than 10% of their net income on energy – a standard definition of fuel poverty. 
 
The investment parameters were examined for individual houses, individual apartments, and apartment 
buildings for investing in typical EE measures. These include: 
 Insulation of outer walls,  
 EE windows; 
 Roof improvement/insulation; 
 Introducing thermostatic valves/hydraulic balancing (where applicable); 
 Replacing inefficient stoves with efficient ones (for wood and coal stoves). 

Using a discount rate of 5% for individual households in houses, typical local financing conditions, and 
energy prices, in order to gain an NPV of 0% over 15 years: 
 Significant grants are not necessary for most houses heating with electricity, LPG, or natural gas 
 Grants of 10% (Serbia), 20% (BiH) and 30% (FYR Macedonia) are necessary for those on DH. 
 Grants of up to 50% (or more) are necessary for those houses heating with firewood or coal. 
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For investments at the apartment level, there are limitations as to the measures that can be introduced. 
Significant grants (usually over 50%) would be necessary to get the NPV to 0.  
 
For building-level investments, there is also a great differential between the level of grant needed to 
achieve an NPV of 0 as follows: 
 For buildings heating with electricity, grants of 0% (Kosovo), 10% (Montenegro), ~30% (Albania and 

BiH), 40% (FYR Macedonia and Serbia) are necessary to achieve an NPV of 0. 
 For buildings heating with DH, grants of ~30% (BiH), over 50% (FYR Macedonia and Serbia) are 

needed to achieve an NPV of 0. 
 For buildings heating with firewood, grants of 40% or higher are necessary to achieve an NPV of 0 in 

all cases. 

The report also examines the behavioural aspects of households in the sector via surveying building 
representatives about motivations for EE. It is evident that there are significant barriers related to 
investing in EE at the building level, including: 
 Organizing the households within the building (either the legal framework isn’t enforced or there is 

simply inertia); 
 Availability of debt finance – i.e. loans at reasonable rates and with understandable procedures; 
 Availability of non-reimbursible finance – i.e. subsidies; 
 Households which cannot afford either up-front investments or increases in monthly payments to the 

HOA. 

Based on the examination of the financial aspects of payback periods of measures and the actual 
measures that are implemented most commonly, it can be noticed that EE windows – which have the 
longest payback periods – are the most popular measures. This indicates that decisions about EE in a 
household are not purely driven by energy/cost savings but rather driven by other factors such as 
comfort, level of quality of the dwelling, and perhaps the increased value of the dwelling.  
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1 Introduction 
This report covers the market overview for energy efficiency in the residential building sector in six 
countries of the Western Balkans, Albania, Bosnia and Herzegovina, Kosovo, FYR Macedonia, 
Montenegro and Serbia. 
 
It aims to be a thorough analysis of available statistical information, research into the demand for 
residential energy efficiency and renewable energy investment projects, review of activities of other 
International Financial Institutions (IFIs) and donors in the Western Balkans in the field of residential 
energy efficiency financing; and it includes primary research where it adds value to the results of the 
study. The report considers the residential energy efficient buildings market from three perspectives 
1) technical, including the main technical features of the residential buildings sector 
2) economic, including the data related to the affordability of residential building energy efficiency 

measures, and  
3) behavioural, including the readiness of the residential sector to undertake energy efficiency 

financing for building renovation. 

The report covers all the issues required under Task 1 of the ToR, with a few exceptions, specifically: 
 the potential for ESCO as implementer (legal setting and project potential) 
 the capacity and the interest of local financial institutions to undertake energy efficiency financing  
 level of uptake and typical users of existing residential energy efficiency credit facilities and recent 

technical and financial assistance, including programmes of other International Financial Institutions 
(IFIs) and donors, government programmes or other local bank activities 

These three sections have been covered in the Task 2: Policy overview report. 
 
The data in the report was collected through: 
1) Review of available literature 
2) Interviews with technical experts 
3) Barrier analysis survey and semi-structured interviews in over 70 buildings 
4) An online survey of energy consultants that included inputs from 174 local experts. 
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2 Technical overview of the residential 
sector 

This chapter examines the technical aspects of the building stock in the residential sector in the region. It 
does so via a country-by-country analysis since aggregating the information from each country is not 
feasible given data constraints and different classifications of buildings in each country. Though it is not 
possible to aggregate all of the data points, conclusions as to the main characteristics of the region’s 
residential sector building stock can be identified: 
 Most of the residential buildings are old (mostly residential buildings date from the 1960-1980s 

period), and a large number of buildings and in poor conditions. 
 There are also a significant number of buildings that were built during the period of the 1990s – to 

mid-2000s which are often of poor quality and – in the case of houses – often built without permits. 
 There are in many countries a significant number of dwellings that are either unoccupied or occupied 

only seasonally. 
 Particularly in rural areas, there are significant numbers of houses which have not been completed 

and thus lack external insulation, proper window sealing, etc. 
 Heating of residences by electricity is very common throughout the region and in rural areas wood 

and coal-heating is very common. The wood and coal heating stoves are generally inefficient. 
 District heating is dominant in some urban areas – particularly in Serbia and Bosnia and Herzegovina 

– but it is characterized by energy inefficient older buildings with only some recent interventions to 
improve efficiency. Metering in these systems usually takes place at the building level but not at the 
dwelling level. 

 The opportunities for improving energy efficiency in existing buildings are tremendous. 
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2.1 Albania 
2.1.1 Number and size of dwellings, number of people per dwelling 

Albania has a population of 3.078 million which is growing – expected to become 3.18 million by 2025 
(See Table 1). This population lives in a mix of apartments and houses (See Table 2). It is also worth 
noting that there are an estimated 109,164 houses without permits existing in Albania housing ~393,000 
people – over 10% of the population.1 The number of people per dwelling in Albania (3.7 in apartments 
and 4.0 in houses) is higher than most other countries analysed within this report. 
 

Table 1: Population growth trajectory of Albania (thousands) 

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 

3,078 3,092 3,103 3,114 3,123 3,132 3,140 3,148 3,156 3,164 3,172 3,180

Sources: Instat (2014) Publication of Albania 2014 based on the 2011 Census of Population, Households and 
Dwellings in the Republic of Albania 
 

Table 2: Breakdown of houses and apartments in Albania 

Houses Apartments 
# of buildings 496,200 25,950 
# of dwellings per building 1.00 15.87 
# of dwellings total 496,200 411,827 
# of unoccupied dwellings 49,620 3,893 
# of people per dwelling 4.00 3.70 
# of people living in these types of dwellings 1,786,320 1,294,998 
Typical size per dwelling (m2) 89 69 

Source: Republic of Albania (2011) Census of Population, Households and Dwellings in the Republic of Albania 
 

2.1.2 Climate 

There are three climate zones within Albania – based mostly on altitude. As would be expected, the 
climate conditions impact the energy requirements for the residential sector. Table 3 outlines the climate 
zone characteristics in the various climate zones of Albania. It is worth noting that cooling is an 
increasingly important energy usage during the summer and contributes to peak loads during that time. 
 

Table 3: Climate zone characteristics in Albania 

Country Zone 
Elevation, 

m 
Heating 

Degree Days 
Number of Heating 

Days per Year 
Number of cooling 

degree days 

Albania 
Zone I - Gjirokaster, 
Elbasan 

0-120 1300 88-140 175

Albania 
Zone II - Tirana/ 
Vlores/ Durres 

121 - 300 1301-2300 141-180 139

Albania 
Zone III - Korce/ 
Peshkopi 

Above 300 Above 2301 181 -245 31

Source: Energy Building Code of Albania (January 2003) for heating, Revised Energy Building Code of Albania 
(May 2004) for cooling except for Korce, which was taken from http://www.degreedays.net/. A threshold of 26 C 
was used for cooling.  
 

                                                 
1 2011 Census of Population, Households and Dwellings in the Republic of Albania 
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2.1.3 State of the building stock (age, insulation, breakdown by age and typology, 
windows) ownership structure, distribution of energy classes 

Typology: Residential buildings in Albania exhibit a wide diversity of architecture, construction 
techniques and building materials. For the purposes of this study, the residential sector was sub-divided 
into five basic types of building whose essential characteristics are as follows: 

1. One-story villa; 
2. Two-story villa;  
3. Buildings constructed with solid bricks (no holes) – generally up to five-stories high; 
4. Building constructed with bricks with holes – often over five-stories high; and 
5. Prefabricated apartment buildings – generally up to 5 stories high. 

 
Age: In recent decades, the construction sector has been booming – meaning that there are a number of 
buildings – particularly apartment buildings built since 1990 (~69% of the pre-fabricated apartment 
buildings and 53% of the entire building stock (see Table 4).  
 

Table 4: Typology of buildings in Albania and the percentages of each typology according to year of 
construction 

 

One-
story 
house 

Two-
story 
house 

Apartment 
buildings 

(solid bricks) 

Apartment 
buildings 

(bricks with 
holes) 

Apartment 
buildings 

(prefabricated) 
Total 

Before 1945 11% 7% 8% 0% 0% 10%
1945 – 1960 13% 9% 10% 1% 0% 12%
1961 – 1980 14% 10% 12% 4% 7% 13%
1981 – 1990 15% 11% 14% 8% 23% 14%
1991 – 1995 15% 13% 16% 11% 23% 15%
1996 until introduction of 
EPBD building standards 16% 25% 20% 38% 23% 19%
Buildings built after the 
introduction of EPBD related 
standards 16% 25% 20% 38% 23% 19%
Source: Based on energy audits carried out by the national expert for the Albania Energy Efficiency 
Action Plan (September 2011) 
 
Level of energy efficiency: the Residential sector can be characterized as having poor energy 
efficiency. Table 5 describes the typical energy consumption according to the type of building. Data is 
not available in terms of disaggregation for age. It is noteworthy that there are no official standards yet 
for energy efficiency and classification of buildings in Albania. EBRD has contracted a company to 
develop primary and secondary legislation related to this issue and it is expected to be complete in 2015. 
 

Table 5: Description of energy consumption according to type of building 

Type of building Typical Energy Consumption, kWh/m2 per year 
One-story house 174.68
Two-story house 125.08
Apartment buildings (solid bricks) 209.82
Apartment buildings (bricks with holes) 189.62
Apartment buildings (prefabricated) 139.67

Source: Based on energy audits carried out by the national expert for this assignment during the 
development of the Energy Efficiency Action Plan (September 2011) 
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Related to windows, no official statistics exist related to this aspect of the building stock.  In general, 
there is a mix of energy inefficient, single-glazed windows and more energy efficient double-glazed 
windows. The level of implementation of efficient windows is strongly correlated to the level of income of 
a household. According to calculations of the authors of the report based on energy audits of a number 
of buildings, no more than 7.5% of households have implemented efficient windows. In many apartment 
buildings, it can be seen that some apartments have double-glazing and some have single-glazing. 
 
Ownership structure: The ownership structure of houses is generally characterized by families owning 
them – with rental being relatively rare. The situation with apartment buildings is similar, meaning that 
apartment buildings have multiple owners depending on the families owning each particular dwelling. 
 
It is worth noting that there are many illegal houses within the building stock as well as semi-legal 
apartment buildings. Semi-legal apartment building occur when – for example – there is a building permit 
to build 6 floors but 9 floors are built. This means that the apartments on the last 3 floors are not legal. 
 
Distribution of energy classes: Due to a lack of available disaggregated data, it is not possible to 
distribute the buildings according to energy classes (as described the energy certification process and 
legal framework is still in development). However, it is worth noting that the level of energy consumption 
per year is generally very high. 
 

2.1.4 Methods of energy billing (penetration of metering), energy intensity of 
different housing types 

The primary source of energy for the residential sector is electricity – though there is significant usage of 
wood as well. There are no functioning District Heating networks and gas supplies are limited to LPG 
supplies as there are no significant natural gas connections in the country. The level of metering for 
electricity is very high (~100%) – though there are widespread reports of non-payment. 
 
It is also worth noting that ~14.71 kWh/m2 per year is required for cooling in the residential sector as well 
as ~61.18 kWh/m2 per year for non-heating purposes.2  
 
Generally speaking, the types of housing which are most energy inefficient are one-story houses and 
brick apartment buildings (see Table 5 above). 
 

2.1.5 Local capacity and availability of energy consultants 

An online survey of local energy consultants was carried out to gauge local capacity and availability in 
the region. The analysis below summarizes the country data and compares it to the regional scores. 
 
Overview  
The survey results shows a below average energy consultant capacity in Albania when compared to 
capacity in the region. This is particularly evident in lack of practical experience with energy auditing. 
Albania has similar capacity compared to other countries in the region in terms of technical and 
“bankable proposal” knowledge and experience. Consultant perceptions of organisation capacity also 
show below average ratings for three of the six metrics, most notably staff capacity. There is a low use of 
cameras in general (thermal, picture & video), and a high desire, in particular, to make use of thermal 
imaging cameras. Albania scores similarly to the region in use of software, apart from building energy 
performance software, where there is low use and high demand. 
 

                                                 
2 Based on energy audits carried out by the national expert for the Albania Energy Efficiency Action Plan 
(September 2011) 
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The survey shows a clear need, and demand for additional capacity building in Albania, focused on 
building practical experience in energy auditing and working with banks. Technical Assistance to build 
this capacity, and a facility structure that embeds local suppliers and installers in the lending process will 
need to take into account the lower starting point of experts and organisations in Albania. 
 
Survey sample 
 
In the survey of local capacity and availability of energy consultants in Albania a total of 20 people took 
part, with 90% being male respondents. Most participants (47%) work for medium sized businesses of 
between 25 and 250 employees, with 53% indicating that they work for businesses (compared to the 
regional survey average of 48%). Engineering design companies account for 30% of respondents, and 
25% work in project management. A management level of responsibility in their organisation is held by 
78% of respondents, compared to the regional survey average of 48%. 78% of respondents described 
themselves as ‘energy consultants’. 
 
Individual capacity 
 
Individual capacity consists of factors such as educational background, specialist training, years of 
relevant experience, and specialist knowledge and expereince.  
 
An engineering education accounted for 89% of responses, with 50% holding postgraduate qualifications 
including PhDs, somewhat lower than the survey average of 71%. With 58% of respondents having 6 or 
more years of experience in the energy sector, Albania compares faviourably with the regional average 
of 69%.  
 
47% of respondents have received specialist training in Energy Auditing with 44% of these having 
completed a mid-length course of 5-10 days.  
 
The capacity of respondents from Albania for energy auditing is shown in the figure below.  

 
Figure 1: Self-assessment of knowledge and experience in energy auditing in Albania compared to regional 
average3 

The survey data shows that Albania is a small amount behind the regional average in terms of 
knowledge, but substantially behind the region in terms of practical experience. Since there is currently 
no official energy auditing system in Albania, this result is as expected. Overall, given the lack of 
practical experience the local capacity is well below average for the region. 
 

                                                 
3 The red bar shows knowledge where respondents in the country indicated “I understand this well”, and 
experience where respondents indicated “I do this regularly”. The regional average (for the 6 countries in the study) 
is shown by the green lines. 
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The capacity of the local experts that took part in the survey with respect to technologies is shown in the 
figure below. 

 
Figure 2: Self-assessment of knowledge and experience for various technologies and techniques in 
Albania compared to regional average 

 
Compared to the region, Albanian respondents rated themselves as having comparable knowledge but 
lower practical experience in all factors except building level heat exchangers and mechanical ventilation 
with heat recovery, where their experience matches the regional average. Overall practical experience 
for all these technologies appears to lag behind that of the region. 
 
The capacity of the local experts to carry out work that would support the development of bankable 
proposals or investment oriented feasibility studies is shown in the figure below. 

 
Figure 3: Self-assessment of knowledge and experience for investment preparation related activities in 
Albania compared to the regional average 

There is a general low level of day to day knowledge and experience of investment oriented energy 
planning in Albania as evident in the charts, although they are comparable to the regional average. 
Carbon finance knowledge is markedly higher than the regional average. 
 
Access to equipment and software 
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Concerning local capacity as expressed in access to equipment and software, with the exception of a 
digital multimeter, clamp ammeter, and luminance meter, the use of common energy auditing equipment 
is well below the regional average as can be seen in the figure below.  

Figure 4: The use of common energy auditing equipment (shown left), and, desire for equipment (shown 
right) in Albania compared to the regional average 

The use of a thermal, normal cameras and video camera is substantially below the average use in the 
region, but they are highly desired. 
 
As far as software is concerned this is shown in the figure below. 

Figure 5: The use of common energy auditing and management software (shown left), and desire for 
software (shown right) in Albania compared to the regional average 

There is a clear need and demand for software for determining building energy performance. 
 
Organizational capacity 
 
Respondents were asked to give their personal opinions of organisational capacity, and to rate their 
organisations on six factors – governance, strategy, staff, financial management, operations, and 
marketing – on a five point scale from “Needs significant improvement” up to “Excellent”. The following 
figure shows the results graphically. The two lowest and two highest scores were combined, the middle 
score (average) ignored in the figure. 
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Figure 6: Personal views of organisational capacity on six factors in Albania compared to the regional 
average 

Most organisational capacity scores were below those of the regional average apart from financial 
management, operations and marketing. The particularly low score on the adequacy of staff (number 
and skills) indicates that experts are concerned about this factor. 
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2.2 Bosnia and Herzegovina 
 

2.2.1 Number and size of dwellings, number of people per dwelling 

Bosnia and Herzegovina (BiH) had a total population of 3.79 million people in 20134 as indicated in 
Table 6. It is not expected that there would be population growth within BiH in the coming decade. The 
population is based in both rural (59%) and urban (41%) areas.5 
 

Table 6: Population, number of households, and number of dwellings in BiH 

  Population (thousands) # of households # of dwellings # of people per dwelling 
Federation of BiH 2,372 721,199 991,384 3.29
Republika Srpska 1,327 414,847 588,241 3.20
Brčko district 93 27,341 37,683 3.40
Total 3,792 1,163,387 1,617,308 3.26
Source: Agency for statistics of Bosnia and Herzegovina (2013) Preliminary results of Census 2013 
 
Table 7 shows estimates for the number of dwellings which are apartments and houses. It is important to 
note that there is a lack of basic information on the building stock in terms of number of buildings, type of 
buildings, etc. It is also noteworthy that the number of unoccupied dwellings is 28% of all dwellings – i.e. 
there are a number of empty or mostly-empty dwellings wherein the occupants are only there during part 
of the year or not at all. There are estimated to be slight differences between the percentages of 
dwellings which are houses versus apartments in Republika Srpska, the Federation of BiH (FBiH), and in 
the Brčko District, but for simplification purposes the table below only shows the combined statistics.  
 

Table 7: Breakdown of dwellings as a part of houses and/or apartments in BiH 

Type of dwelling 
Stand-alone 
house 

Part of 
house 

Apartment 
buildings 

Others  Total  

# of buildings in the country Not available 

# of dwellings per building Not available  
# of dwellings total      1,132,116     143,940     308,906      32,346      1,617,308   

# of people per dwelling Not available 3.26 

# of people living in these types 
of buildings 

Not available  3,791,662   

Estimated # of unoccupied 
dwellings 

Not available     454,000   

Average area (m2) of the 
dwelling 

Not available 75.15 

Sources: Note that the # of dwellings according to type of building was calculated based on percentages found in 
the Agency for Statistics of Bosnia and Herzegovina (2011) Household Budget Survey 2011, page 34. This is also 
the source for average area. The # of people per dwelling and total population are Agency for statistics of Bosnia 
and Herzegovina (2013) Preliminary results of Census 2013 for all except the average area. 
 

                                                 
4 Agency for Statistics of BiH (2013-11) Preliminary Results of the 2013 Census of Population, Households and 
Dwellings in Bosnia and Herzegovina http://www.bhas.ba/obavjestenja/Preliminarni_rezultati_bos.pdf  
5 Agency for Statistics of Bosnia and Herzegovina (2011) Household Budget Survey 2011 
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2.2.2 Climate 

The climate within BiH varies considerably according to elevation, proximity to the coast, etc. Some of 
the major cities and their climate characteristics are listed in Table 8.  
 

Table 8: Cities in BiH and their climate characteristics 

Entity/ 
district 

City 
Elevation, 

m 
Heating Degree 

Days 
Heating Days  per 

Year 
Number of cooling 

degree days 
FBiH Mostar 108 1670 149 108 
FBiH Sarajevo 511 3077 211 19 
FBiH Tuzla 231 2881 201 34 
RS Banja 

Luka 
156 2774 188 38 

Source: For Heating Degree Days in BiH: SMEITS (1982) Priručnik za projektovanje sistema grijanja sa riješenim 
primjerima (eng. Manual for the design of heating systems with resolved examples) Regultaion f Emin Kulić For 
Heating Degree Days in Banja Luka:  Ministry of Natural Resources Canada (2012) RetScreen program. For 
cooling degree days: www.degreedays.net – reference 26°C. 
 

2.2.3 State of the building stock (age, insulation, breakdown by age and typology, 
windows) ownership structure, distribution of energy classes 

Typology: There are no set typologies for the building stock in BiH and a complete census which would 
characterise these buildings has not been made public yet. For the purposes of the Household Budget 
Survey carried out in 2011, buildings were divided into the following types: 

- Stand-alone house (one dwelling buildings) 
- Part of a house (likely 2 to 3 dwellings in one building) and 
- Apartment buildings;  

Age: The existing building stock in BiH can be divided into periods regarding to the construction year:  
- Those built before 1950; 
- Those built from 1950-1960; 
- Those built from 1960-1970; 
- Those built from 1970-1980; 
- Those built from 1990-2000;  
- Those built from 2000-2010; and 
- Those built from 2010 until the present day. 

It is noteworthy that it is estimated that over 75% of the building stock (as estimated in 2005) was built 
between 1960 and 1990 – which mostly have poor reference values for space heating needs. Table 9 
outlines the estimates for building age and reference values for space heating demand. There is no 
disaggregated information available related to type of building (i.e. apartments versus houses). 
 
Level of energy efficiency: As can be seen in Table 9 below, the average values for heating demand in 
the residential sector are very high and energy efficiency is low. These values are enumerated for FBiH 
and it is likely that these values are consistent in Republika Srpska and in Brčko District. Indeed, a study 
carried out by GIZ under the project "Consultancy for Energy Efficiency in Bosnia and Herzegovina" 
showed heating consumption figures of three cities in Republika Srpska as follows: 

- Zvornik: 191 kWh/m2-year;  
- Prijedor: 339 kWh/m2-year; and  
- Laktasi 131 kWh/m2-year.  
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It is also worth noting that in rural areas, stand-alone houses are often not completed and lack any kind 
of insulation, proper windows, etc. They also most often use inefficient wood stoves for heating. 
 

Table 9: Proposed referent values for specific heating needs according to the requirements of rules in the 
different periods in the past (for residential and non-residential buildings) 

Year of 
construction 

Estimated % of 
buildings build in 
this time period 

U values for 
walls 

(W/m2/K) 

U values for 
windows 
(W/m2/K) 

Space 
Heating 
Demand 
(kWh/m2) 

Notes 

before 1950s 4.3% 1.44 3.1 180 

The reference values 
are for buildings built 
before 1940 in the 
handbook 

1950 - 1960 5.9% 1.47 3.24 250 The reference values 
are for buildings built 
from 1940 to 1970 in 
the handbook 

1960 - 1970 18.1% 1.47 3.24 250 

1970 - 1980 31.0% 1.06 2.77 200   
1980 - 1990 26.0% 0.85 2.38 180   
1990 - 2000 7.5% 0.69 2.1 150   
2000 - 2010 6.7% 0.69 2.1 150   
After 2010 Unsure 85 The estimates of 

building age were 
made before these 
dates 

Average for 
buildings up to 
2010 

   
200 

Total average for 
BiH    

180 
  

Source: Federation of BiH Ministry of Physical Planning (2010) Pravilnik o energetskom certificiranju objekata (eng. 
Regulation on energy certification of buildings), Službene Novine FBiH, br 50/2010 for referent values in FBiH, 
Energy Institute Hrvoje Požar (2005) Energy Sector Study for Bosnia and Herzegovina for estimates of building 
age. 
 
Table 10 shows the description of energy classes for building certification – though this is only valid in 
FBiH and has not been adopted for the entire country. 
 

Table 10: Description of energy classes for building certification 

Energy class Description of energy class Energy consumption range 
Class 1  A+ ≤ 15 kWh/m2 
Class 2  A 16 – 45 kWh/m2 
Class 3  B 45 – 95 kWh/m2 
Class 4  C  96 – 135 kWh/m2 
Class 5  D  136 – 180 kWh/m2 
Class 6  E 181 – 225 kWh/m2 
Class 7  F 226 – 270 kWh/m2 
Class 8  G > 270 kWh/m2 
Source: Federation of BiH Ministry of Physical Planning (2010) Pravilnik o energetskom certificiranju objekata (eng. 
Regulation on energy certification of buildings) Službene Novine FBiH, br 50/2010 
 
Related to windows, no official statistics exist related to this aspect of the building stock.  In general, 
there is a mix of energy inefficient, single-glazed windows and more energy efficient double-glazed 
windows. The level of implementation of efficient windows is strongly correlated to the level of income of 
a household. In the expert opinion of the authors of the report, almost all wealthier households (with 
incomes over 2000 EUR/month) have implemented efficient windows – with ~25-50% of middle income 
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households (500 – 2000 EUR/month) having done so. Poorer households generally have not done so.  
In many apartment buildings, it can be seen that some apartments have double-glazing and some have 
single-glazing. 
 
Ownership structure: The ownership structure of houses is generally characterized by families owning 
them – with rental being relatively rare. The situation with apartment buildings is similar, meaning that 
apartment buildings have multiple owners depending on the families owning each particular dwelling. 
91.5 % of all people in BiH own the place they live while only 2.5% rent.6  
 
Distribution of energy classes: Overall, the level of energy efficiency in the residential sector is very 
poor. No disaggregated data is available for each building type or to indicate the number of buildings in a 
certain classification.  
 

2.2.4 Methods of energy billing (penetration of metering) 

In BiH, there is universal metering of residential electricity for all building types. Similarly in cities where 
natural gas is available (notably Sarajevo) gas meters are utilized – though this makes up a small portion 
of energy consumption. Penetration of meters for District Heating (DH) can be characterized as follows: 

 All buildings connected to the DH system in Sarajevo have meters for heating; 
 A very small number of buildings in other cities with DHS have meters for heating; 
 At the dwelling level metering is negligible except in houses on the District Heating systems.  
 Though there may be building-level meters for heat consumption, often the billing actually takes 

place according to m2 and not actual consumption. The meters are used as a control mechanism. 
Different DH companies have different systems. 

 

2.2.5 Local capacity and availability of energy consultants 

An online survey of local energy consultants was carried out to gauge local capacity and availability in 
the region. The analysis below summarizes the country data and compares it to the regional scores. 
 
Overview  
The survey shows that Bosnia and Herzegovina is ahead of the regional average in terms of knowledge 
and practical experience in almost all energy audit measures, in particular in the preparation of energy 
performance certificates for residential buildings, where they are well ahead of the regional average. 
Practical experience and knowledge of energy technologies and energy saving techniques is similar to 
that of the regional average, and this is also the case for investment preparation related activities. The 
country has similar levels of access to appropriate software as in the regional average, with the 
exception of software for preparing energy performance certificates, and (related) energy consumption 
analysis software for building where the use is above the regional average. 
 
Similar to needs in the whole region, the survey shows a clear need for additional capacity building in 
Bosnia & Herzegovina focused on working with banks. Technical Assistance to build this capacity and a 
facility structure that embeds local suppliers and installers in the lending process will help to support this 
learning. 
 
Survey sample 
 

                                                 
6 Agency for Statistics of Bosnia and Herzegovina (2011) Household Budget Survey 2011. 
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In the survey of local capacity and availability of energy consultants in Bosnia and Herzegovina a total of 
51 people took part, with 61% being male respondents. Most participants (20%) work for a university, but 
32% indicating that they work for businesses (compared to the regional survey average of 48%) – these 
are mostly small and medium sized businesses. Engineering design companies account for 20% of 
respondents. A management level of responsibility in their organisation is held by 35% of respondents, 
compared to the regional survey average of 48%. 91% of respondents described themselves as ‘energy 
consultants’. 
 
Individual capacity 
 
Individual capacity consists of factors such as educational background, specialist training, years of 
relevant experience, and specialist knowledge and expereince.  
 
An engineering education accounted for 76% of responses, with 84% holding postgraduate qualifications 
including PhDs, somewhat higher than the survey average of 71%. With 59% of respondents having 6 or 
more years of experience in the energy sector, Bosnia and Herzegovina compares faviourably with the 
regional average of 69%.  
 
70% of respondents have received specialist training in Energy Auditing with 42% of these having 
completed a mid-length course of 5-10 days, and 32% a course between 10 and 90 days in length.  
 
The capacity of respondents from Bosnia and Herzegovina for energy auditing is shown in the figure 
below.  

 
Figure 7: Self-assessment of knowledge and experience in energy auditing in Bosnia and Herzegovina 
compared to regional average7 

The survey data shows that Bosnia and Herzegovina is ahead of the regional average in terms of 
knowledge and practical experience in almost all the measures, in particular in the preparation of energy 
performance certificates for residential buildings, where they are well ahead of the regional average. 
 
The capacity of the local experts that took part in the survey with respect to technologies is shown in the 
figure below. 

                                                 
7 The red bar shows knowledge where respondents in the country indicated “I understand this well”, and 
experience where respondents indicated “I do this regularly”. The regional average (for the 6 countries in the study) 
is shown by the green lines. 
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Figure 8: Self-assessment of knowledge and experience for various technologies and techniques in Bosnia 
and Herzegovina compared to regional average 

 
Compared to the region, Bosnia and Herzegovinian respondents rated themselves as having 
comparable knowledge and practical experience in all factors except, by a small margin in practical 
experience with heat pumps and building integrated PV.  
 
The capacity of the local experts to carry out work that would support the development of bankable 
proposals or investment oriented feasibility studies is shown in the figure below. 

 
Figure 9: Self-assessment of knowledge and experience for investment preparation related activities in 
Bosnia and Herzegovina compared to the regional average 

There is a general low level of day to day knowledge and experience of investment oriented energy 
planning in Bosnia and Herzegovina as evident in the charts, although they are comparable to the 
regional average.  
 
Access to equipment and software 
Concerning capacity as expressed in access to equipment and software, the use of most equipment is 
above the regional average with the exception of a digital multimeter, clamp ammeter, and luminance 
meter. It is not clear why these particular items – which do not cost much – have lower than average 
use, since it is clear from the graph on the right in the figure below that they are also desired.  
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Figure 10: The use of common energy auditing equipment (shown left), and, desire for equipment (shown 
right) in Bosnia and Herzegovina compared to the regional average 

 
As far as software is concerned this is shown in the figure below. 

 
Figure 11: The use of common energy auditing and management software (shown left), and desire for 
software (shown right) in Bosnia and Herzegovina compared to the regional average 

The country has similar levels of access to appropriate software as in the regional average, with the 
exception of software for preparing energy performance certificates, and (related) energy consumption 
analysis software for building where the use is above average. 
 
Organizational capacity 
 
Respondents were asked to give their personal opinions of organisational capacity, and to rate their 
organisations on six factors – governance, strategy, staff, financial management, operations, and 
marketing – on a five point scale from “Needs significant improvement” up to “Excellent”. The following 
figure shows the results graphically. The two lowest and two highest scores were combined, the middle 
score (average) ignored in the figure. 
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Figure 12: Personal views of organisational capacity on six factors in Bosnia and Herzegovina compared to 
the regional average 

Most scores were similar to the regional average with the exception of marketing where perceptions are 
of lower capacity. This may be related to the lower than average participation of businesses in survey 
respondents. 
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2.3 Kosovo 
 

2.3.1 Number and size of dwellings, number of people per dwelling: 

Kosovo has a population of 1.791 million which is predicted to grow to 2.012 million by 2025 (See Table 
11) with a recent history of emigration (around 1 million people have moved abroad since 1950)8. The 
majority of people in Kosovo live in houses with a minority living in apartments (See Table 12). A 
sizeable 28% of the total population (around 289,950 people) are inhabitants of the 70,240 houses that 
do not have permits. The number of people per dwelling in Kosovo is 4.8 per house and 4.2 per 
apartment. 
 

Table 11: Population growth trajectory of Kosovo (thousands) 

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 
1,791 1,822 1,845 1,868 1,891 1,910 1,929 1,949 1,964 1,980 1,996 2,012

Source:  Kosovo Agency of Statistics (KAS) (September 2012); 2011 Census of Population, Households and 
Dwellings in the Republic of Kosovo, Economic Statistics 
   

Table 12: Breakdown of houses and apartments in Kosovo 

  Houses Apartments 

# of buildings 319,274 17,700

# of dwellings per building 1 6.87

# of dwellings total 319,274 121,599

# of unoccupied dwellings 44,699 2,832

# of people per dwelling 4.8 4.2

# of people living in these types of dwellings 1,317,963 429,005

Typical size per dwelling (m2) 95 75

Sources: WB (January 2013) Kosovo Energy Building Study; 2011 Census of Population, Households and 
Dwellings in Kosovo (2011); Typical size per dwelling values calculated by expert 
 

2.3.2 Climate  

There are three climatic zones within Kosovo – based mostly on altitude. As would be expected, the 
climate conditions impact the energy requirements for the residential sector. 
 

Table 13: Climate zone characteristics in Kosovo 

Zone 
Elevation, 
m 

Heating Degree 
Days 

Number of Heating 
Days per Year 

Number of cooling 
degree days 

Zone I – Prizren Below 300 2100-2600 220-230 85 
Zone II – Prishtina 301-500 2601-2900 230-240 50 
Zone III - Mitrovica Above 500 2901-3350 240 -250 45 
Source: WB (January 2013) Kosovo Energy Building Study. For cooling, a threshold of 26°C was used 
 
 
 

                                                 
8 Kosovo Agency of Statistics (KAS) (September 2012) 2011 Census of Population, Households and Dwellings in 
the Republic of Kosovo; Economic  Statistics 
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Figure 13: Regional classification of Kosovo for sampling purposes 

 

2.3.3 State of the building stock (age, insulation, breakdown by age and typology, 
windows) ownership structure, distribution of energy classes 

Typology: Residential buildings in Kosovo exhibit a wide diversity of architecture, construction 
techniques and building materials. For the purposes of this study, the residential sector was sub-divided 
into six basic types of building whose essential characteristics are as follows: 

1. One-story villa; 
2. Two-story villa;  
3. Buildings constructed with solid bricks (no holes) – generally up to five-stories high; 
4. Building constructed with bricks with holes – often over five-stories high; and 
5. Prefabricated apartment buildings – generally up to 5 stories high. 

 
Age: Traditional homes in Kosovo were built to house large extended families. They built ‘kullas’, houses 
made of stone, often with an inner courtyard protected from outside view. Climatically, kullas are better 
suited to the local weather – cold, harsh winters, hot summers - than modern houses. The thick walls, up 
to one meter wide and constructed of solid stones or bricks, have a high thermal capacity and the roofs 
have good thermal insulating properties, being constructed of wood and stone. These traditional 
buildings are also warmer in winter and cooler in the summer due to their high thermal resistance.  
 
As a result of the destruction that occurred in the region during the 1998–99 conflict, more than 50,000 
houses have had to be rebuilt in Kosovo. Many of the newer buildings are taller than the traditional 
structures but they are still intended to house extended families. These modern houses need a 
considerable energy input for winter heating and households have become increasingly dependent on 
electricity and wood burning stoves to provide it. 
 

Mitrovica Region 

Prishtina Region 

Prizren Region 
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Table 14: Typology of buildings in Kosovo and the percentages of each typology according to year of 
construction 

 

One-
story 
house 

Two-
story 
house 

Apartment 
buildings 

(solid bricks) 

Apartment 
buildings 

(bricks with 
holes) 

Apartment 
buildings 

(prefabricated) 
Total 

Before 1945 13% 5% 3% 0% 0% 9%
1945 – 1960 13% 5% 5% 1% 0% 10%
1961 – 1980 13% 16% 15% 7% 7% 14%
1981 – 1990 14% 18% 12% 12% 23% 16%
1991 – 1995 15% 17% 15% 17% 23% 16%
1996 until introduction of 
EPBD building standards 

16% 19% 25% 31% 23% 17%

Buildings built after the 
introduction of EPBD related 
standards 

16% 19% 25% 31% 23% 17%

Source: Based on energy audits carried out by the national expert, WB (January 2013) Kosovo Energy Building 
Study and Energy Efficiency Action Plan (November 2009) 
 
 
Level of energy efficiency: The Residential sector can be characterized as having poor energy 
efficiency. Table 15 describes the typical energy consumption according to the type of building. Data is 
not available in terms of disaggregation for age. It is noteworthy that there are no official standards yet 
for energy efficiency and classification of buildings in Kosovo.9 
 

Table 15: Description of energy classes for building certification 

Type of building Typical Energy Consumption, kWh/m2 per year 
One-story house 230.15
Two-story house 137.66
Apartment buildings (solid bricks) 199.73
Apartment buildings (bricks with holes) 259.91
Apartment buildings (prefabricated) 234.88

Source: All information in following table is based on energy audits carried from the author, WB (January 2013) 
Kosovo Energy Building Study and Energy Efficiency Action Plan (November 2009) 
 
Related to windows, no official statistics exist related to this aspect of the building stock.  In general, 
there is a mix of energy inefficient, single-glazed windows and more energy efficient double-glazed 
windows. The level of implementation of efficient windows is strongly correlated to the level of income of 
a household. According to calculations of the authors of the report based on energy audits of a number 
of buildings, no more than 13.6% of households have implemented efficient windows. In many apartment 
buildings, it can be seen that some apartments have double-glazing and some have single-glazing. 
 
Ownership structure: The ownership structure of houses is generally characterized by families owning 
them – with rental being relatively rare. The situation with apartment buildings is similar, meaning that 
apartment buildings have multiple owners depending on the families owning each particular dwelling. 
 
Distribution of energy classes: Due to a lack of available disaggregated data, it is not possible to 
distribute the buildings according to energy classes (as described the energy certification process and 
legal framework is still in development). However, it is worth noting that the level of energy consumption 
per year is generally very high. 
 

                                                 
9 EBRD has contracted a firm for carrying out this activity and developing these standards.  
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2.3.4 Methods of energy billing (penetration of metering), energy intensity of 
different housing types 

The level of metering for electricity is very high (~100%), although it 0% for apartments within buildings 
supplied by District Heating. It is worth noting that ~12 kWh/m2 per year is required for cooling in the 
residential sector as well as ~60 kWh/m2 per year for non-heating purposes.10  
  

Table 16: Types of dwellings and level of metering in Kosovo 

Type of dwelling 
Stand-alone 
house (with 

permits) 

Stand-alone 
house (without 

permits) 

Two-
dwelling 
buildings 

Apartment 
buildings 

% of buildings with individual meters 
(or equivalent) for heating and DHW 

100% of buildings in Kosovo, which are supplied from DH have 
individual meters only for heating. 

% of dwellings with individual dwelling 
meters for heating and DHW 

0% of buildings in Kosovo, which are supplied from DH have individual 
meters. 

% of dwellings with individual meters 
for electricity 

100 100 100 100 

Source:  
 

2.3.5 Local capacity and availability of energy consultants 

An online survey of local energy consultants was carried out to gauge local capacity and availability in 
the region. The analysis below summarizes the country data and compares it to the regional scores. 
 
Overview  
The analysis below shows an above average local energy consultant capacity in Kosovo compared to 
the region. Compared to the region, Kosovo respondents rated themselves as having comparable 
knowledge but higher practical experience in all factors which are substantially above the regional 
average with the notable exception of preparing energy performance certificates where there is limited 
knowledge and no practical experience. Clearly this is the result of the legislative framework. 
Comparatively speaking there is also a high level of day to day knowledge and experience of investment 
oriented energy planning in Kosovo as evident in the charts, compared to the regional average. 
 
The relatively high perceived knowledge of energy consultants in the region may reflect efforts of donors 
to build capacity in energy auditing. While Kosovo appears to have higher knowledge and experience 
than the regional average there is a clear need for local capacities to be further developed since the 
regional average is itself low. 
 
Survey sample 
 
In the survey of local capacity and availability of energy consultants in Kosovo a total of 28 people took 
part, with 83% being male respondents. Most participants (38%) work for small businesses (with 1 to 25 
staff members), and 50% indicating that they work for businesses of all sizes (compared to the regional 
survey average of 48%). Engineering design companies account for 30% of respondents. A 
management level of responsibility in their organisation is held by 73% of respondents, compared to the 
regional survey average of 48%. 88% of respondents described themselves as ‘energy consultants’. 
 
Individual capacity 

                                                 
10 All information in following table is based on energy audits carried out by the national expert, WB – Kosovo 
Energy Building Study (January 2013) and Energy Efficiency Action Plan (November 2009) 
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Individual capacity consists of factors such as educational background, specialist training, years of 
relevant experience, and specialist knowledge and expereince.  
 
An engineering education accounted for 78% of responses, with 46% holding postgraduate qualifications 
including PhDs, somewhat lower than the survey average of 71%. With 82% of respondents having 6 or 
more years of experience in the energy sector, Kosovo compares very faviourably with the regional 
average of 69%.  
 
61% of respondents have received specialist training in Energy Auditing with 73% of these having 
completed a long-length course of 10 to 90 days.  
 
The capacity of respondents from Kosovo for energy auditing is shown in the figure below.  

 
Figure 14: Self-assessment of knowledge and experience in energy auditing in Kosovo compared to 
regional average11 

The survey data shows that Kosovo is a small amount head the regional average in terms of knowledge 
and practical experience in almost all the measures with the notable exception of preparing energy 
performance certificates where there is limited knowledge and no practical experience. Clearly this is the 
result of the legislative framework. 
 
The capacity of the local experts that took part in the survey with respect to technologies is shown in the 
figure below. 

                                                 
11 The red bar shows knowledge where respondents in the country indicated “I understand this well”, and 
experience where respondents indicated “I do this regularly”. The regional average (for the 6 countries in the study) 
is shown by the green lines. 
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Figure 15: Self-assessment of knowledge and experience for various technologies and techniques in 
Kosovo compared to regional average 

 
Compared to the region, Kosovo respondents rated themselves as having comparable knowledge but 
higher practical experience in all factors which are substantially above the regional average. 
 
The capacity of the local experts to carry out work that would support the development of bankable 
proposals or investment oriented feasibility studies is shown in the figure below. 

 
Figure 16: Self-assessment of knowledge and experience for investment preparation related activities in 
Kosovo compared to the regional average 

Comparatively speaking there is a high level of day to day knowledge and experience of investment 
oriented energy planning in Kosovo as evident in the charts compared to the regional average. 
 
Access to equipment and software 
Concerning local capacity as expressed in access to equipment and software, with the exception of 
cameras and video cameras, the use of common energy auditing equipment is similar to the regional 
average as can be seen in the figure below.  
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Figure 17: The use of common energy auditing equipment (shown left), and, desire for equipment (shown 
right) in Kosovo compared to the regional average 

It is unclear why low cost (and fairly ubiquitous) equipment is used so much lower than the national 
average in Kosovo. The low level of use is matched by the higher than average wish to use them. 
 
As far as software is concerned this is shown in the figure below. 

 
Figure 18: The use of common energy auditing and management software (shown left), and desire for 
software (shown right) in Kosovo compared to the regional average 

There is a clear need and demand for software for determining building energy performance. As for the 
earlier findings on practical experience, this is a consequence of the current legal framework. 
 
Organizational capacity 
 
Respondents were asked to give their personal opinions of organisational capacity, and to rate their 
organisations on six factors – governance, strategy, staff, financial management, operations, and 
marketing – on a five point scale from “Needs significant improvement” up to “Excellent”. The following 
figure shows the results graphically. The two lowest and two highest scores were combined, the middle 
score (average) ignored in the figure. 
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Figure 19: Personal views of organisational capacity on six factors in Kosovo compared to the regional 
average 

Most scores were similar to the regional average for all measure except governance and financial 
management. Although conclusions cannot be drawn from a simple survey it appears that perceptions 
related to governance systems and fiduciary management may need to be addressed in some 
organisations. 
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2.4 FYR Macedonia 
 

2.4.1 Number and size of dwellings, number of people per dwelling: 

Macedonia had an estimated population of 2,065,547 in 201312 and is expected to grow in population to 
2,094,000 by 202513. The population lives in a mix of apartments and houses – though these are not 
tracked in the census statistics from the most recent census (2002). 
 

Table 17: Breakdown of houses and apartments in Macedonia 

Type of dwelling 

Stand-alone 
house (one 

dwelling 
buildings) 

Two-dwelling 
buildings 

Three-
dwelling 
buildings 

Apartment 
buildings 

(with 
dwellings 
greater or 
equal to 4) 

Total 

# of buildings in the country 340,595 82,014 13,625 10,000 446,235 
# of dwellings per building 1 2 3 15.2 3.04 
# of dwellings total 340,595 164,028 40,878 152,028 697,529 
# of people per dwelling Not available Not available Not 

available 
Not 

available 
2.91 

# of people living in these types 
of buildings 

Not available Not available Not 
available 

Not 
available 

2,030,257 

Estimated # of unoccupied 
dwellings 

Not available Not available Not 
available 

Not 
available 

109,981 

Average area (m2) of the 
dwelling 

Not available Not available Not 
available 

Not 
available 

71.21 

Source: Republic of Macedonia State Statistical Office (2002) Census of population, households and 
dwellings in the Republic of Macedonia  
 

2.4.2 Climate 

Despite its small size, there are three climate zones within Macedonia – based upon number of heating 
degree days. The climate zones are as follows:14 

Climate zone/Location Elevation, m 
Number of heating 

degree days 
Number of cooling 

degree days 
Zone I – e.g. Shtip, 
Strumica 

233 (Strumica) 1,900 – 2,400 98

Zone II – e.g. Skopje 301 2,401 – 2,650 36
Zone III – e.g. Krushevo, 
Gostivar 

530 (Gostivar) 
1350 (Krushevo) 

Above 2,650 N/A

Source: Slobodan Zrnic (1991) Grejanje i Klimatizacija, Naucna Knjiga Beograd (p. 268) for heating degree days. 
www.degreedays.net for cooling degree days with reference 26°C. 
 

                                                 
12 State Statistical Office of the Republic of Macedonia 
13 United Nations Prospectus, 2012 Revision  
14 Source of information: Rulebook of Energy Performance of Buildings (Official Gazette of the Republic of 
Macedonia No. 94/2013) 
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2.4.3 State of the building stock (age, insulation, breakdown by age and typology, 
windows) ownership structure, distribution of energy classes 

Typology: Residential buildings in Macedonia are varied in terms of their architecture and construction 
techniques. For residential buildings, there is no official typology, but they are divided in the census by 
date of construction and into the following types: 

- Stand-alone house (one dwelling buildings) 
- Two-dwelling buildings 
- Three-dwelling buildings 
- Apartment buildings (with dwellings greater or equal to 4) 

Age: The existing building stock in Macedonia can be divided into periods regarding to the construction 
year:  

- Those built before 1945; 
- Those built from 1945-1960; 
- Those built from 1961-1980; 
- Those built from 1981-1990; 
- Those built from 1991-1995; and 
- Those built from 1996 until the present day. 

It is noteworthy that since 2002 (after the census) the number of dwellings in the period from 2002 to 
2013 has increased by about 10% with 65,834 new dwellings (mostly privately owned) and a total new 
floor area of 5.44 million m2. At the same time, 839 dwellings were destroyed.15 Table 18 outlines the 
dwellings according to age. 
 

Table 18: Typology of dwellings in Macedonia and the percentages of dwellings according to age 

  Total % 

Before 1945 35,280 5%

1945-1960 73,688 11%
1961-1980 318,387 47%
1981-1990 151,434 22%
1991-1995 37,238 5%
From 1996 until the present day 65,834 10%
Total 681,861 100%

Source: Republic of Macedonia State Statistical Office (2002) Census of population, households and 
dwellings in the Republic of Macedonia and Annual Yearbooks of State Statistical Office, 
www.stat.gov.mk  
 
Level of energy efficiency: The residential sector can be characterized as having poor energy 
efficiency. Construction of newly stand-alone houses and apartment buildings including energy efficiency 
measures such as thermal façade, energy efficient windows, roof insulation and other measures started 
since the year of 2000. Energy efficiency measures have been implemented in ~50% of the newly-built 
residential buildings since the year of 2000. This is estimated of about 4% from the total residential stock 
in the country. In addition, some existing residential buildings (stand-alone houses, two- and three-
dwelling buildings) and a few apartment buildings have undergone renovation (thermal façade, energy 
efficient windows, roof insulation, etc.) in the last five years.  This is estimated to be about 2% from all 
existing residential buildings in the country.16 

                                                 
15 Source of information: State Statistical Office of the Republic of Macedonia (2002 through 2013) Statistical 
Yearbook of the Republic of Macedonia – for 2002-2013 
16 Expert judgement of the national expert. 
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Table 19 describes the typical energy consumption according to the type of building. 
 

Table 19: Description of energy classes for building certification 

Type of building Typical Energy Consumption, kWh/m2 per year 
Stand-alone house 140-180
Two-dwelling buildings 150-200
Three-dwelling buildings 150-180
Apartment buildings (with dwellings greater or 
equal to 4) 

150-180

Apartment buildings (prefabricated) 130-150
Source: Expert experience from preparation of energy audits of residential buildings in the Republic of Macedonia 
by the national expert 
 

Table 20: Description of energy classes for building certification 

Class 
Energy indicator for heating 

kWh/(m2 year) 
A+ 0 - 15 
A 16 - 25 
B 26 - 50 
C 51 - 100 
D 101 - 150 
E 151 - 200 
F 201 - 250 
G 251 - 

Source: Rulebook of Energy Performance of Buildings (Official Gazette of the Republic of Macedonia 
No. 94/2013) 
 
Related to windows, no official statistics exist related to this aspect of the building stock.  In general, 
there is a mix of energy inefficient, single-glazed windows and more energy efficient double-glazed 
windows. The level of implementation of efficient windows is strongly correlated to the level of income of 
a household –with the vast majority of wealthier households having implemented the measure. 
According to estimates of the authors of the report based on energy audits of a number of buildings, no 
more than 8% of households have implemented efficient windows. In many apartment buildings, it can 
be seen that some apartments have double-glazing and some have single-glazing. 
 
Ownership structure: The ownership structure of houses is generally characterized by families owning 
them – with rental being relatively rare. The situation with apartment buildings is similar, meaning that 
apartment buildings have multiple owners depending on the families owning each particular dwelling. 
There is private ownership of 99% with State ownership of 0.8% and other ownership of 0.2% of 
dwellings. 
 
Distribution of energy classes: There are no or very few residential buildings in the Republic of 
Macedonia that could be classified in class A+, A, or B.  

 About 6% of all residential buildings meet the requirements under class C or D 
 All other residential buildings can be classified in class E, F, or G. 

The potential for energy efficiency improvement (energy saving potential) in the residential sector in the 
Republic of Macedonia is therefore enormous. 
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2.4.4 Methods of energy billing (penetration of metering), energy intensity of 
different housing types 

The primary sources of energy for the residential sector in Macedonia are fuel wood and electric air 
conditioning units that heat (and/or cool) with a fairly sizable amount of heating taking place via District 
Heating networks.  

 For fuel wood, billing is conducted on a per m3 basis or per tonne basis.  
 For electricity, billing is done based on actual consumption at the dwelling level and up to 

100% of dwellings have their own meter. 
 There is only one major district heating system, operating in Skopje but there are no dwelling-

level meters for this District Heating network. The district heating is billed based on 
consumption at the building substation level then allocated according to m2 of the 
apartment/house.  

 Houses on the DH system may have their own meter. 

 

2.4.5 Local capacity and availability of energy consultants 

 
An online survey of local energy consultants was carried out to gauge local capacity and availability in 
the region. The analysis below summarizes the country data and compares it to the regional scores. 
 
Overview  
The analysis below shows a slightly above average local energy consultant capacity in Macedonia 
compared to the region. Knowledge and practical experience are average for audits, technologies and 
bankable proposal development with the exception of knowledge in the banking sector (but not practical 
experience) where local consultants score higher. Macedonia has a substantially higher rating of 
organisational capacity by local consultants compared to the regional average, pointing to a 
comparatively high perception of organisational quality. 
 
There is a clear need for additional capacity building via Technical Assistance components of the facility, 
and a structure that supports this would help to ensure local suppliers of knowledge and expertise would 
be beneficial. 
 
Survey sample 
 
In the survey of local capacity and availability of energy consultants in Macedonia a total of 30 people 
took part, with 96% being male respondents. Most participants (36%) work small businesses (1 to 25 
members of staff), and in total 54% indicating that they work for businesses (compared to the regional 
survey average of 48%) – these are mostly small and large sized (>250 staff) businesses. Engineering 
design companies account for 17% of respondents and project management for 21%. A management 
level of responsibility in their organisation is held by 65% of respondents, compared to the regional 
survey average of 48%. 89% of respondents described themselves as ‘energy consultants’. 
 
Individual capacity 
 
Individual capacity consists of factors such as educational background, specialist training, years of 
relevant experience, and specialist knowledge and expereince.  
 
An engineering education accounted for 79% of responses, with 39% holding postgraduate qualifications 
including PhDs, signficiantly lower than the survey average of 71%. With 59% of respondents having 6 
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or more years of experience in the energy sector, Macedonia compares faviourably with the regional 
average of 69%.  
 
81% of respondents have received specialist training in Energy Auditing with 68% of these having 
completed a long course of between 10 and 90 days. 
 
The capacity of respondents from Macedonia for energy auditing is shown in the figure below.  

 
Figure 20: Self-assessment of knowledge and experience in energy auditing in Macedonia compared to 
regional average17 

The survey data shows that Macedonia is a small amount head the regional average in terms of 
knowledge and practical experience in almost all the measures, but there is substantially higher than 
average practical experience with the preparation of energy performance certificates, and knowledge of 
energy audits in industry than the regional survey average. 
 
The capacity of the local experts that took part in the survey with respect to technologies is shown in the 
figure below. 

 
Figure 21: Self-assessment of knowledge and experience for various technologies and techniques in 
Macedonia compared to regional average 

 

                                                 
17 The red bar shows knowledge where respondents in the country indicated “I understand this well”, and 
experience where respondents indicated “I do this regularly”. The regional average (for the 6 countries in the study) 
is shown by the green lines. 
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Compared to the region, Macedonian respondents rated themselves as having comparable knowledge 
but slightly lower practical experience in most factors.  
 
The capacity of the local experts to carry out work that would support the development of bankable 
proposals or investment oriented feasibility studies is shown in the figure below. 

 
Figure 22: Self-assessment of knowledge and experience for investment preparation related activities in 
Macedonia compared to the regional average 

While practical experience is comparable to the regional average, knowledge is substantially higher for 
many factors. The reason for this is not known – potentially the training that was given in Macedonia 
emphasized these factors, but consultants have not had the opportunity to make use of this knowledge. 
 
Access to equipment and software 
Concerning local capacity as expressed in access to equipment and software, with the exception of a 
laser meters and thermal cameras, the use of common energy auditing equipment is comparable to the 
regional average as can be seen in the figure below.  

 

Figure 23: The use of common energy auditing equipment (shown left), and, desire for equipment (shown 
right) in Macedonia compared to the regional average 

There is an unmet desire to make greater use of laser meter, thermal cameras and lux / luminance 
meters. 
 
As far as software is concerned this is shown in the figure below. 



 

Eco, December 2014  Task 1 Market overview    32 

 
Figure 24: The use of common energy auditing and management software (shown left), and desire for 
software (shown right) in Macedonia compared to the regional average 

Use and accesses to software matches well with those of the region. The exceptions are building 
simulation software, energy management software for buildings, and specialised building software. 
 
Organizational capacity 
 
Respondents were asked to give their personal opinions of organisational capacity, and to rate their 
organisations on six factors – governance, strategy, staff, financial management, operations, and 
marketing – on a five point scale from “Needs significant improvement” up to “Excellent”. The following 
figure shows the results graphically. The two lowest and two highest scores were combined, the middle 
score (average) ignored in the figure. 

 
Figure 25: Personal views of organisational capacity on six factors in Macedonia compared to the regional 
average 

Macedonia has a substantially higher rating of organisational capacity by local consultants compared to 
the regional average, pointing to a comparatively high organisational capacity. 
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2.5 Montenegro 
 

2.5.1 Number and size of dwellings, number of people per dwelling: 

Montenegro had a population of 620,029 in 201118 and is expected to grow in population to 668,000 by 
202519. The population lives in a mix of apartments and houses – though mostly in semi-detached and 
detached houses. It is also noteworthy that in addition to permanent dwellings there are ~61,000 
seasonal dwellings that comprise 18 million m2. These are predominantly on the coast and geared 
towards tourist visitors. 
 

Table 21: Breakdown of houses and apartments in Montenegro 

 
Low Buildings (Detached semi-

detached houses) 
High Rise Buildings (flats and 

apartments) 
# of buildings 201,897 3,726

# of dwellings per building                         1.21                                  19.00  

# of dwellings total 243,908 70,796

# of people per dwelling 1.83 2.45

# of people living in these types 
of buildings 

445,436 173,225

Typical size per dwelling (m2) 71.45 71.45

Total m2 of these types of 
buildings 

13,007,158 5,058,339

Source: Data taken from the bottom-up model of energy consumption in residential sector developed within the 
LOCSEE project - www.locsee.eu/. Note that the size per dwelling is not differentiated between apartments and 
houses. 
 

2.5.2 Climate 

Despite its small size, there are three climate zones within Montenegro – based upon proximity to the 
coast and elevation. These climate conditions drastically impact the energy requirements for the 
residential sector within these regions. However, climate-disaggregated statistics for the housing stock 
are not available. In general, on the coast and in the capital Podgorica, the energy needs for heating are 
milder while cooling during the summer can demand significant amounts of energy. 
 

Climate zone/Location Elevation, m 
Number of heating 

degree days 
Number of cooling 

degree days 
Zone I – e.g. Tivat 0 – sea level 1597 90
Zone II – e.g. Podgorica 33 1733 129
Zone III – e.g. Plevlja 788 3527 18
Source: Ministry of Natural Resources Canada (2012) RetScreen program for heating degree days and 
www.degreedays.net for cooling.  
 

                                                 
18 MONSTAT (2011) Census of Population, Households and Dwellings in Montenegro  
19 MONSTAT (2008) Demographic trends in Montenegro since the mid-20th century and prospects to 2050  
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2.5.3 State of the building stock (age, insulation, breakdown by age and typology, 
windows) ownership structure, distribution of energy classes 

Typology: Residential buildings in Montenegro are varied in terms of their architecture and construction 
techniques. This is particularly the case with regards to houses, though apartment buildings are 
somewhat more uniform. For residential buildings, there is no official typology, but they can basically be 
divided by the year of construction and into the following types: 

1. Low buildings – Detached and semi-detached houses 
2. High Rise Buildings – Flats and apartments 

It is also important to note that a number of these buildings are only used for seasonal purposes. 
Further, there are a number of residential buildings built without permits – almost all detached houses – 
which do not have any sort of insulation and often windows are poorly sealed, etc.20 
 
Age: In general, the existing building stock in Montenegro can be divided into three periods regarding to 
the construction year:  

- Those built before 1980 (buildings with lot of reinforced concrete elements, without thermal 
insulation) (Old Buildings); and 

- Those built since 1980 to present (when the first standards of thermal insulation have 
appeared) (New Buildings). 

- Modern buildings which were built according to European Standards. 

Since 1980 – and particularly since 1990 – a large amount of construction has taken place. However, it 
should be noted that while some thermal insulation has appeared during the later period, much of this 
construction took place using poor or no standards and it is only in recent years that more effective and 
energy efficient methods of construction have been introduced. Modern buildings built according to 
European Standards are barely represented in the building stock and were not represented in the 
building data used for this report. Table 22 outlines the typology of buildings and percentages of each 
typology and dwelling according to age. 
 

Table 22: Typology of buildings in Montenegro and the percentages of each typology of buildings and 
dwellings according to age 

  

Low Buildings (Detached 
and semi-detached 

houses) 

High Rise Buildings 
(flats and apartments) 

Total 

Dwellings Buildings Dwellings Buildings Dwellings Buildings

Built before 1980 
Number 92,844 71,419 36,106 1,900 128,950 73,319

% 51.0% 35.4% 51.0% 51.0% 51.0% 51.0%

Built since 1980 Number 89,203 68,618 34,690 1,826 123,893 70,444
% 49.0% 34.0% 49.0% 49.0% 49.0% 49.0%

Modern - built 
according to 
European 
Standards 

Number 
0

  
0 0 0 0

% 0% 0% 0% 0% 0% 0%
Seasonal (built 
since 1980 to 

present) 

Number   61,860     0 61,860

% 0.0% 30.6% 0.0% 0.0% 0.0% 43.0%

Total   182,047 201,897 70,796 3,726 252,843 143,763

                                                 
20 UNDP estimates there are over 100,000 houses that have been built without permits though the national expert 
for this study believes this number is too high. There are no official data for this statistic. 
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Source: Data taken from the bottom-up model of energy consumption in residential sector developed 
within the LOCSEE project - www.locsee.eu/. 
 
Level of energy efficiency: The residential sector can be characterized as having poor energy 
efficiency. Table 23 describes the typical energy consumption according to the type of building. It is 
noteworthy that there are no official standards yet for energy efficiency and classification of buildings in 
Montenegro. 
  

Table 23: Description of energy classes for building certification21 

Type of building 
Typical Energy Consumption, 

kWh/m2 per year – heating 
Typical Energy Consumption, 

kWh/m2 per year - cooling 
Low buildings – Detached and 
semi-detached houses (built 
before 1980) 

140.7 1.95

Low buildings – Detached and 
semi-detached houses (built after 
1980) 

140.7 1.95

High Rise Buildings – Flats and 
apartments (built before1980) 

105.5 1.94

High Rise Buildings – Flats and 
apartments (built after 1980) 

105.5 1.94

Source: Data taken from the bottom-up model of energy consumption in residential sector developed 
within the LOCSEE project - www.locsee.eu/. 
 
Related to windows, in general, there is a mix of energy inefficient, single-glazed windows and more 
energy efficient double-glazed windows. The level of implementation of efficient windows is strongly 
correlated to the level of income of a household –with the vast majority of wealthier households having 
implemented the measure (see Table 24). In many apartment buildings, it can be seen that some 
apartments have double-glazing and some have single-glazing. 
 

Table 24: Estimated penetration of typical EE investments in households (by income category) 

 Walls refurbishment Windows replacement 

Poor class households (income below poverty line) 0-1% 2-3% 
Middle class households 
(average income) 10-15% 35-40%

High class households (over 1240 EUR/month) 65-70% 85-90%
Source: MONSTAT (2013) Household Budget Survey in 2013 
 
Ownership structure: The ownership structure of houses is generally characterized by families owning 
them – with rental being relatively rare. The situation with apartment buildings is similar, meaning that 
apartment buildings have multiple owners depending on the families owning each particular dwelling. 
Out of the total number of households, 78.2% (150,288) of the households are owners or co-owners of 
the dwelling in which they live. Only 9.6% (18,425) of households are rented or leased the dwelling in 
which they live.  An additional 5.7% (10,980) of households live in dwellings owned by parents, children 
or other relatives.22 
 

                                                 
21 The data were taken from experts support, prepared for Energy Development Strategy (EDS 2030), base year 
(2008). The data are cumulative for the whole household sector, so there is no disaggregation to single houses and 
apartment buildings. 
22 MONSTAT (2013) Households and Families in Montenegro – Census 
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Distribution of energy classes: Due to a lack of available disaggregated data, it is not possible to 
distribute the buildings according to energy classes (as described the energy certification process and 
legal framework is still in development). However, it is worth noting that the level of energy consumption 
per year is generally very high.  
 

2.5.4 Methods of energy billing (penetration of metering), energy intensity of 
different housing types 

The primary sources of energy for the residential sector in Montenegro are fuel wood and electric air 
conditioning units that heat (and/or cool).  

 For fuel wood, billing is conducted on a per m3 basis or per tonne basis.  
 For electricity, billing is done based on actual consumption at the dwelling level and up to 

100% of dwellings have their own meter.23 Smart meters are also being installed widely (over 
164,000 installed to date) throughout the country by Elektroprivreda Crne Gore (EPCG) – the 
national electricity company.24  

 There is only one small district heating system, operating in Pljevlja town but the number of 
buildings involved make the question of metering irrelevant for a national scale.25 

 

2.5.5 Local capacity and availability of energy consultants 

An online survey of local energy consultants was carried out to gauge local capacity and availability in 
the region. The analysis below summarizes the country data and compares it to the regional scores. 
 
Overview  
The survey data shows that Montenegro is similar to the regional average in terms of knowledge and 
practical experience in all building-related audit types. Concerning energy efficiency technologies and 
techniques, respondents rated themselves as having higher than regional average, in particular in expert 
knowledge of heat pumps, heat storage, hydraulic balancing, building integrated PV and heat recovering 
from mechanical ventilation systems, but practical experience was similar to regional scores. There is a 
general low level of day to day knowledge and experience of investment oriented energy planning in 
Montenegro as evident in the charts, although they are comparable to the regional average. Carbon 
finance knowledge is markedly lower than the regional average in terms of practical experience. The use 
of common energy auditing equipment is well above the regional average, as is the use of specialized 
software. Perceptions of organisational capacity scored similarly to regional averages. 
 
The generally low levels of capacity – similar to regional averages – indicates a need for technical 
assistance structure that supports the use of local consultants to prepare bankable projects. 
 
Survey sample 
 
                                                 
23 According to MONSTAT (2012) Installation equipment – Census  
24 This effort is being funded partly from an EBRD loan – see 
http://www.ebrd.com/pages/news/press/2014/140401b.shtml  
25 Pljevlja currently operates a small heating service for 10 buildings in the town centre, through its municipal water 
utility “Vodovod Pljevlja”. This service, as well as about 20 per cent of the other heating in the town, derives its 
heating energy from outdated, ineffective coal-fired boilers located in the basements of the buildings. They are 
mainly manually operated with no emissions control on exhaust gases – thus causing high air pollution as well as 
high emissions of greenhouse gases. It is expected that a new heating system will be introduced to utilise existing 
biomass waste from local wood processing factories. ÅF-Consult AB in association with Oikos EBRD (2011/01) 
"Pljevlja District Heating Project Feasibility Study"  
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In the survey of local capacity and availability of energy consultants in Montenegro a total of 35 people 
took part, with 83% being male respondents. Most participants (45%) work for small businesses (with 1-
25 members of staff), and 73% indicated that they work for businesses (compared to the regional survey 
average of 48%) – these are mostly small and medium sized businesses. Engineering design companies 
account for 24% of respondents. A management level of responsibility in their organisation is held by 
64% of respondents, compared to the regional survey average of 48%. 87% of respondents described 
themselves as ‘energy consultants’. 
 
Individual capacity 
 
Individual capacity consists of factors such as educational background, specialist training, years of 
relevant experience, and specialist knowledge and expereince.  
 
An engineering education accounted for 94% of responses, with 87% holding postgraduate qualifications 
including PhDs, somewhat higher than the survey average of 71%. With 79% of respondents having 6 or 
more years of experience in the energy sector, Montenegro compares faviourably with the regional 
average of 69%.  
 
62% of respondents have received specialist training in Energy Auditing with 32% of these having 
completed a long course of 10-90 days, 32% a partime university course, and another 32% a full time 
university course.  
 
The capacity of respondents from Montenegro for energy auditing is shown in the figure below.  

 
Figure 26: Self-assessment of knowledge and experience in energy auditing in Montenegro compared to 
regional average26 

The survey data shows that Montenegro is similar to the regional average in terms of knowledge and 
practical experience in almost all the measures, with the exception of energy auditing in industry where 
knowledge scores lower. 
 
The capacity of the local experts that took part in the survey with respect to technologies is shown in the 
figure below. 

                                                 
26 The red bar shows knowledge where respondents in the country indicated “I understand this well”, and 
experience where respondents indicated “I do this regularly”. The regional average (for the 6 countries in the study) 
is shown by the green lines. 
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Figure 27: Self-assessment of knowledge and experience for various technologies and techniques in 
Montenegro compared to regional average 

 
Compared to the region, Montenegro respondents rated themselves as having comparable knowledge in 
all factors except knowledge of heat pumps, heat storage, hydraulic balancing, building integrated PV 
and heat recovering from mechanical ventilation systems. This is not fully matched by practical 
experience where respondents rated themselves similarly to other local consultants in the region. 
 
The capacity of the local experts to carry out work that would support the development of bankable 
proposals or investment oriented feasibility studies is shown in the figure below. 

 
Figure 28: Self-assessment of knowledge and experience for investment preparation related activities in 
Montenegro compared to the regional average 

There is a general low level of day to day knowledge and experience of investment oriented energy 
planning in Montenegro as evident in the charts, although they are comparable to the regional average. 
Carbon finance knowledge is markedly lower than the regional average in terms of practical experience. 
  
Access to equipment and software 
Concerning local capacity as expressed in access to equipment and software, the use of common 
energy auditing equipment is well above the regional average as can be seen in the figure below.  
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Figure 29: The use of common energy auditing equipment (shown left), and, desire for equipment (shown 
right) in Montenegro compared to the regional average 

As far as software is concerned this is shown in the figure below. 

 
Figure 30: The use of common energy auditing and management software (shown left), and desire for 
software (shown right) in Montenegro compared to the regional average 

Since there is a greater use of specialised software, there is a slightly lower use of spreadsheets, and a 
lower level of desire (but still substantial) for specialised software. 
 
Organizational capacity 
 
Respondents were asked to give their personal opinions of organisational capacity, and to rate their 
organisations on six factors – governance, strategy, staff, financial management, operations, and 
marketing – on a five point scale from “Needs significant improvement” up to “Excellent”. The following 
figure shows the results graphically. The two lowest and two highest scores were combined, the middle 
score (average) ignored in the figure. 
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Figure 31: Personal views of organisational capacity on six factors in Montenegro compared to the 
regional average 

Most scores were similar to the regional average with the exception of governance where fewer 
respondents perceived needs for improvements than the regional average, and slightly lower rating of 
marketing capacities. 
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2.6 Serbia 
 

2.6.1 Number and size of dwellings, number of people per dwelling 

Serbia has a population of 7.186 million (in 2011)27 which is currently growing, reaching 7.258 million in 
2015, but projected to decrease to 6.994 million by 2025 (see Table 25). This population lives in a mix of 
apartments and houses (see Table 26).  
 

Table 25: Population growth trajectory of Serbia (thousands) 

2015 2020 2025 
7,258 7,117 6,994 

Source:  Nikitović V. Demografska budućnost Srbije na drugi način (Demographic Future of Serbia from a Different 
Angle), Stanovništvo, Vol. 51(2): 53:81, 2013, DOI: 10.2298/STNV1302053N 
 

Table 26: Breakdown of houses and apartments in Serbia 

 Houses Apartments 
# of buildings (1) ~ 2,186,000 60,000 
# of dwellings per building (1) 1.06 14.27 
# of dwellings  2,327,707      857,312 
# of people per dwelling (2)  2.88 
Estimated # of unoccupied 
dwellings (2) 

201,519 temporary 200,000 

Typical size of dwelling (m2) (1 
for houses, 2 for apartments) 

75 m2 60 m2 

Sources: (1) GIZ (2014) National Typology of Residential Buildings in Serbia, (2) the Republic Geodetic Authority 
Belgrade (2012) and Statistical Office of the Republic of Serbia (2011) 2011 Census of Population, Households 
and Dwellings in the Republic of Serbia (FIRST RESULTS)  
 
A breakdown of residential buildings according to area and type of settlement is given in Table 27. 
 

Table 27: Residential buildings according to area and type of settlements in Serbia 

 Total Up to 40 m² 41–80 m² 81–120 m² Over 120 m² 
Republic of Serbia – Total 3,012,923 523,931 1,661,737 593,816 233,439
Urban Settlements 1,790,542  330,797 1,034,235 307,271 118,239 
Other Settlements 1,222,381 193,134 627,502 286,545  115,200
Source: Statistical Office of the Republic of Serbia (2011) 2011 Census of Population, Households and Dwellings in 
the Republic of Serbia (FIRST RESULTS) 
 

2.6.2 Climate 

The Serbian climate is a moderate continental climate with cold winters and hot, humid summers and 
well distributed rainfall patterns. Differences in elevation, the proximity of the Adriatic Sea and large river 
basins, as well as the exposure to winds account for climate differences. Vojvodina possesses typical 
continental climate with air masses from northern and western Europe which shape its climatic profile. 
South and Southwest Serbia is subject to Mediterranean influences. Mediterranean micro-regions exist 
throughout southern Serbia, at Zlatibor and Pčinja District around the valley and river Pčinja. The 

                                                 
27 Statistical Office of the Republic of Serbia (2011) 2011 Census of Population, Households and Dwellings in the 
Republic of Serbia (FIRST RESULTS) 
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average annual air temperature for the period 1961–90 for the area with an altitude of up to 300 m is 
10.9 °C. The areas with the altitude of 300 to 500 m have the average annual temperature of around 
10.0 °C and those over 1,000 m around 6.0 °C. 
 
The large majority of the population live in settlements that are at altitudes below 300 m meaning in 
conditions where the average annual temperature is around 10.9ºC. For these reasons, the whole Serbia 
can be observed as one climate zone.  
 

Table 28: Climate characteristics in selected Serbian cities 

City 
Elevation, 

m 
Heating Degree 

Days 
Number of Heating Days 

per Year 
Number of cooling 

degree days 
Belgrade 117 2520 175 57 
Niš 194 2613 179 59 
Novi Sad 79 2679 181 47 
Average annual outside temperatures for these cities range from 5.2 to 5.6ºC  
Sources: Regulations on energy efficiency in buildings (Official Gazette of the Republic of Serbia, No. 61/11) for 
heating, and www.degreedays.net for cooling (reference 26ºC) 
 

2.6.3 State of the building stock (age, insulation, breakdown by age and typology, 
windows) ownership structure, distribution of energy 

Typology: Residential buildings in Serbia, while they have a wide a wide diversity in style, construction 
techniques and materials, they can be divided into four main categories:28 

1. Family Housing – Freestanding houses 
2. Family Housing – In a row 
3. Multi-family buildings – Freestanding 
4. Multi-family buildings – Lamela 
5. Multi-family buildings – In a row 
6. Multi-family buildings – High rise 

Age: An estimated 35% of residential dwellings have been constructed since 1981, with a significant 
growth in apartment buildings. The majority of dwellings were constructed between 1961 and 1990 
(62.6% of the residential dwelling stock) (see Table 29). Table 30 lists apartment age according to region 
and year of construction 
 

Table 29: Typology of dwellings in Serbia and the percentages of each typology according to year of 
construction 

Family housing Multi-family housing 

Total 
Year 
constructed Freestanding 

In a 
row 

Sub-
total Freestanding Lamela 

In a 
row 

High-
rise 

Sub-
total 

<1919 3.7% 0.5% 4.3% 0.0% 0.0% 0.1% 0.0% 0.1% 4.4%
1919-1945 6.1% 0.3% 6.5% 0.4% 0.1% 0.6% 0.0% 1.0% 7.5%
1946-1960 9.1% 0.4% 9.5% 0.6% 0.4% 0.5% 0.1% 1.6% 11.1%
1961-1970 11.9% 0.7% 12.7% 2.2% 1.0% 0.7% 0.5% 4.4% 17.0%
1971-1980 15.5% 0.7% 16.2% 3.3% 3.2% 0.8% 0.9% 8.3% 24.5%
1981-1990 13.7% 0.7% 14.4% 3.0% 2.5% 0.8% 0.3% 6.7% 21.1%
1991-2011 9.1% 0.4% 9.6% 2.4% 1.2% 1.2% 0.0% 4.8% 14.3%

                                                 
28 See GIZ (2014) National Typology of Residential Buildings in Serbia – available from http://episcope.eu/building-
typology/country/rs/  
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Total 69.2% 3.9% 73.1% 11.9% 8.4% 4.7% 1.9% 26.9% 100.0%
Source: GIZ (2014) National Typology of Residential Buildings in Serbia 
 

Table 30: Dwellings according to year of construction in Serbia 

  
Belgrade 
Region 

Vojvodina
Šumadija and West 

Serbia 
South and East 

Serbia 
Total 

Before 1946 62,917  145,774 50,581 62,972 322,244 
1946-1960 58,258  75,350 101,931 93,423 328,962 
1961-1980 276,088  277,999 354,08 284,637 838,724 
1981-2000 182,347  203,560 241,841 170,655 798,403 

2001 and later 110,886  91,323 79,391 45,955 327,555 
Total 690,496  794,006 473,744 657,642 2,615,888 

Source: Statistical Office of the Republic of Serbia (2011) 2011 Census of Population, Households and Dwellings in 
the Republic of Serbia (FIRST RESULTS) 
 
Level of energy efficiency: the Residential sector can be characterized as having poor energy 
efficiency. Table 31 describes typical heating requirements for the various typologies described above 
based on energy audits around Serbia carried out as part of GIZ’s energy audit training programme. It 
can be noticed that the newer buildings generally have better energy efficiency – in particular with 
apartment buildings – while houses are generally poorly performing. These numbers are consistent with 
those found by another study examining heating needs for various types of buildings (see Table 32). 
 

Table 31: Typical levels of heating requirements for various types of buildings (kWh/m2-year) 

Family housing Multi-family housing 
Year constructed Freestanding In a row Freestanding Lamela In a row High-rise
<1919 263 312 210 164 166 N/A
1919-1945 242 327 186 219 149 N/A

1946-1960 251 244 227 181 219 158
1961-1970 252 359 172 159 189 118
1971-1980 327 132 191 137 158 134
1981-1990 339 218 126 127 117 125
1991-2011 240 159 78 85 95 N/A
Weighted average 284 248 150 132 145 129

Weighted average – all types 282 142
Source: GIZ (2014) National Typology of Residential Buildings in Serbia 
 

Table 32: Typical energy consumption for some main building types in Serbia 

Type of building Typical energy use, kWh/ m2 for heating 

Stand-alone house (with permits) 390

Stand-alone house (without permits) 390

Two-dwelling buildings 269

Apartment buildings 139
Source: Rehabilitation of district heating system in Serbia,   Personal communication with experts engaged in this 
project, 2014 and EUBuild – Energy efficiency (2012). Izveštaj za Srbiju. 
http://www.kombeg.org.rs/Slike/CeTranIRazvojTehnologija/2012%20Septembar/Izvestaj-o-finansiranju-EE.pdf 
 
Related to windows, no official statistics exist related to this aspect of the building stock.  In general, 
there is a mix of energy inefficient, single-glazed windows and more energy efficient double-glazed 
windows. The level of implementation of efficient windows is strongly correlated to the level of income of 
a household –with the vast majority of wealthier households having implemented the measure. 
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According to estimates of the authors of the report based on energy audits of a number of buildings, no 
more than 13.6% of households have implemented efficient windows. In many apartment buildings, it 
can be seen that some apartments have double-glazing and some have single-glazing. 
 
Distribution of energy classes: Using rating scales from the building certification scheme (outlined in 
Table 33) our estimates of building labels would be: 

 1% of all buildings meet the requirements of the class A 
 5% meet the requirements of the class B 
 15% meet the requirements of the class C 
 All other buildings can be classified as classes D, E, F and G 

Table 33: Description of energy classes for building certification 

Class 
Energy Indicator for heating 

kWh/(m2 year) 
A 0-30 
B 31-50 
C 51-70 
D 71-120 
E 121-160 
F 161-200 
G 201- 
Source: Gvozdenac D et al., Energy efficiency (Industry and buildings) (in Serbian). Faculty of Technical Sciences, 
Novi Sad, 2012. 
 

2.6.4 Methods of energy billing (penetration of metering) 

In Serbia there is universal metering of residential electricity for all building types.  
 
For apartment buildings on the District Heating (DH) systems, most buildings have building-level meters. 
However, many of the DH companies do not actually charge according to actual consumption – but 
rather based on m2 which is calculated based on the total consumption of the entire system. The meters 
are in place as a control, rather than for utilization for billing. Penetration of meters for District Heating 
(DH) at the dwelling level is very low – around 15% for houses and 5% for apartment buildings. This data 
is shown in Table 34. 
 

Table 34: Penetration of metering in Serbia 

 
Stand-alone 
house (with 

permits) 

Stand-alone 
house (without 

permits) 

Two-
dwelling 
buildings 

Apartment 
buildings 

% of dwellings with individual 
meters for heating 

15 15 5 5 

% of dwellings with individual 
meters for DHW 

15 15 0 0 

% of dwellings with individual 
meters for electricity 

100 100 100 100 

Source: Rehabilitation of district heating system in Serbia – Personal communication with experts engaged in this 
project, 2014. 
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2.6.5 Local capacity and availability of energy consultants 

An online survey of local energy consultants was carried out to gauge local capacity and availability in 
the region. The analysis below summarizes the country data and compares it to the regional scores. 
 
Overview  
The survey data shows that Serbia is on a par with other countries in the region concerning relevant 
energy audit knowledge but lags behind the regional average in terms of practical experience, with the 
audits in the industrial sector being an exception. The same is true for selected technologies and 
techniques where Serbian respondents rated themselves as having higher knowledge but lower 
experience than the regional average. With the exception of knowledge about assessment of 
environmental impacts, when asked about investment related knowledge and experience Serbian 
experts scored similar levels to the regional average. The use of specialised software for building level 
energy performance calculations is higher in Serbia than in the region, probably reflecting legislative 
arrangements.  
 
Clearly there is a need for ongoing capacity building of local energy consultants. A facility structure that 
supports this capacity will be beneficial, particularly to address the perceptions of local practical 
experiences reported by local experts. 
 
Survey sample 
 
In the survey of local capacity and availability of energy consultants in Serbia a total of 38 people took 
part, with 82% being male respondents. Most participants (44%) work for a university, but 36% indicating 
that they work for businesses (compared to the regional survey average of 48%) – these are mostly 
small and medium sized businesses. Education naturally tops the work sector at 38% of respondents, 
and engineering design accounting for 19% of respondents. A management level of responsibility in their 
organisation is held by 41% of respondents, compared to the regional survey average of 48%. 94% of 
respondents described themselves as ‘energy consultants’. 
 
Individual capacity 
 
Individual capacity consists of factors such as educational background, specialist training, years of 
relevant experience, and specialist knowledge and expereince.  
 
An engineering education accounted for 92% of responses, with 56% holding postgraduate qualifications 
including PhDs, somewhat lower than the survey average of 71%. With 92% of respondents having 6 or 
more years of experience in the energy sector, Serbia compares faviourably with the regional average of 
69%.  
 
56% of respondents have received specialist training in Energy Auditing with 43% of these having 
completed a mid-length course of 5-10 days, and 29% a course between 10 and 90 days in length.  
 
The capacity of respondents from Serbia for energy auditing is shown in the figure below.  
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Figure 32: Self-assessment of knowledge and experience in energy auditing in Serbia compared to regional 
average29 

The survey data shows that Serbia is on a par with other countries in the region concerning knowledge 
but lags behind the regional average in terms of practical experience. This could be a reflection of the 
high proportion of university respondents in the sample. The exception is practical experience in energy 
audits in industry where this is substantially higher than the regional average. 
 
The capacity of the local experts that took part in the survey with respect to technologies is shown in the 
figure below. 

 
Figure 33: Self-assessment of knowledge and experience for various technologies and techniques in 
Serbia compared to regional average 

 
Compared to the region, Serbian respondents rated themselves as having higher knowledge but lower 
practical experience in all factors except building integrated PV where the knowledge rates slightly lower 
than the regional average. Overall practical experience for all these technologies appears to lag behind 
that of the region. 
 
The capacity of the local experts to carry out work that would support the development of bankable 
proposals or investment oriented feasibility studies is shown in the figure below. 

                                                 
29 The red bar shows knowledge where respondents in the country indicated “I understand this well”, and 
experience where respondents indicated “I do this regularly”. The regional average (for the 6 countries in the study) 
is shown by the green lines. 



 

Eco, December 2014  Task 1 Market overview    47 

 
Figure 34: Self-assessment of knowledge and experience for investment preparation related activities in 
Serbia compared to the regional average 

There is a general low level of day to day knowledge and experience of investment oriented energy 
planning in Serbia as evident in the charts, although they are comparable to the regional average. The 
assessment of environmental impacts is the only notable exception. 
 
Access to equipment and software 
Concerning local capacity as expressed in access to equipment and software, Serbia scores similar to 
the regional average for most factors related to the use of equipment as can be seen in the figure below.  

 

Figure 35: The use of common energy auditing equipment (shown left), and, desire for equipment (shown 
right) in Serbia compared to the regional average 

 
As far as software is concerned this is shown in the figure below. 
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Figure 36: The use of common energy auditing and management software (shown left), and desire for 
software (shown right) in Serbia compared to the regional average 

The use of specialised software for building level energy performance calculations is higher in Serbia 
than in the region, probably reflecting legislative arrangements. 
 
Organizational capacity 
 
Respondents were asked to give their personal opinions of organisational capacity, and to rate their 
organisations on six factors – governance, strategy, staff, financial management, operations, and 
marketing – on a five point scale from “Needs significant improvement” up to “Excellent”. The following 
figure shows the results graphically. The two lowest and two highest scores were combined, the middle 
score (average) ignored in the figure. 

 
Figure 37: Personal views of organisational capacity on six factors in Serbia compared to the regional 
average 

Most scores were lower than the regional average for both high and low ratings. Potentially this stems 
from the higher than average number of responses from universities that, being large traditional 
organisations, may have been scored with an average rating rather than any extremes. 
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3 Economic aspects of the residential sector 
The economic overview aims to provide data to understand the affordability of residential energy 
efficiency measures for different income groups. The analysis looks at the following at a country-level:  

a) households’ current energy use by energy type, taking into account building type, income, 
demographics and regional and urban/rural differences; 

b) households income situation (by income category), structure of expenditures specifically 
expenditures related to housing (rents, mortgages, operation and maintenance costs, utility cost 
and separately energy costs), 

c) current and projected energy tariffs, including the level of direct subsidies applied in each country 
and if relevant, any plans for eliminating subsidies,  

d) current penetration of typical energy efficiency investments in households (by income category), 
with typical cost and energy performance and percentage of use 

e) analysis of the investments for typical houses, apartment dwellings, and apartment buildings for 
each country – including analysis of the financial aspects related to lending and affordability for 
households heating with various types of fuels. 

Finally, this section analyses the possibility for intervention of EE interventions via an Energy 
Performance Contract (EnPC) modality or via ESCO companies.  
 
Analysis of economic incentives/disincentives (including special taxation regimes) that are currently in 
place and are relevant to investment in residential sector energy efficiency and renewable energy is 
included in the Task 2 report “Policy overview, legal and regulatory review and gap analysis”. 
 

3.1 Albania 
 

3.1.1 Households’ current energy use by energy type, taking into account building 
type, income, demographics and regional and urban/rural differences 

Energy sources for the residential sector are dominated by electricity and firewood. Apartment buildings 
generally utilize electricity while stand-alone houses utilize wood. There is some differentiation between 
the rural and urban settings – where urban dwellings use more electricity and LPG for heating and 
energy needs. 
 
It is worth noting that there are major gas infrastructure plans for Albania in the coming decade (i.e. the 
Trans-Adriatic Pipeline which will pass through the country) which – assuming that the gas is utilized in 
Albania – could change the ratios significantly in terms of energy usage in the country. 
 

Table 35: Albania – Percentage of heating from various energy sources  

Type of dwelling Stand-alone house Apartment buildings 
Urban   
% of heating energy from electricity 55% 60% 
% of heating energy from light fuel oil + heavy fuel oil 5% 7% 
% of heating energy from heating oil (mazut)  0% 0% 
% of heating energy from natural gas + LPG 10% 15% 
% of heating energy from firewood 30% 18% 
% of heating energy from coal 0% 0% 
% of heating energy from district heating 0% 0% 
Rural  
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% of heating energy from electricity 48% 35% 
% of heating energy from light fuel oil + heavy fuel oil 3% 2% 
% of heating energy from heating oil (mazut)  0% 0% 
% of heating energy from natural gas + LPG 7% 5% 
% of heating energy from firewood 42% 48% 
% of heating energy from coal 0% 0% 
% of heating energy from district heating 0% 0% 
Note: Albania does not have natural gas and is not connected to the European gas network 
Source: National Strategy of Energy 2003 (updated version 2009) 
 

3.1.2 Households’ income situation (by income category), structure of 
expenditures specifically expenditures related to housing (rents, mortgages, 
operation and maintenance costs, utility cost and separately energy costs) 

The per capita GDP of Albania in 2013 was EUR 3,215 with a median household income of 380 EUR 
(net) per month. Table 36 outlines the typical household expenditure profile for various income groups. It 
is noteworthy that higher income groups have significantly higher average energy costs. This is likely 
due to a few factors but suppressed demand amongst poorer households is a probable contributor – 
wherein households only heat some rooms during the winter or have ambient temperatures below ideal. 
Suppressed demand must be taken into account when analysing any energy savings measure. 
 
It is also noteworthy that average energy costs are over 10% for most of the income groups – meaning 
that a significant portion of the society could likely be classified as in “fuel poverty”. 
 

Table 36: Albania – Household income groups and expenditure profiles (monthly) 

Income 
level 

(€/month) 

Average used 
for 
calculation of 
energy costs/ 
income 

Approx # of 
households 
with this 
level of 
income 

Percentage 
of 
households 
with this level 
of income 

Average 
costs of 
rent/ 
mortgage, 
€/month 

Average 
costs of 
building 
O & M, 
€/month 

Average 
non-
energy 
utility 
costs, 
€/month 

Average 
energy 
costs 
(€/month) 

Energy 
costs as 
% of 
income 

1700-3000 2350           4,273 0.50% 500 300 20 180 7.66%
1200-1700 1450          42,726 5.00% 400 250 15 150 10.34%

500-1200 850        299,080 35.00% 200 120 17 100 11.76%
300-500 400        337,533 39.50% 100 50 15 70 17.50%

300 150        170,903 20.00% 50 10 7 20 13.33%
 Source: INSTAT “Household Expenditure Survey, 2012” 
 

3.1.3 Current and projected energy tariffs, including the level of direct subsidies 
applied in each country and if relevant, any plans for eliminating subsidies 

 
Energy tariffs in Albania are low in comparison to EU averages. In particular, electricity prices are below 
EUR 0.80 per kWh and firewood is very inexpensive. Given that these two sources of energy dominate 
heating and cooling within the residential sector, this can be seen as a barrier to investment in EE. It is 
expected that electricity prices will increase by at least 50% gradually before 2020. 
 

Table 37: Albania – Prices of energy  

Type of energy Price (EUR/MWh - including VAT)
Electricity (peak) 78.21
Electricity (off-peak) 78.21
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Average electricity 78.21
Heating oil (light fuel oil) 132.00
Heavy fuel oil  49.80
Natural gas N/A
Firewood 15.50
Coal (mix) N/A
LPG 150.00
District Heating N/A

Sources: Yearly INSTAT Publication (2012) and ERE Yearly Publication (2012) 
 

3.1.4 Current penetration of typical energy efficiency investments in households 
(by income category), with typical cost and energy performance and 
percentage of use 

The overall level of implementation of EE measures in households is very low – particularly in poorer 
households. In wealthier households, the implementation of more fuel efficient boilers and stoves is 
prevalent – while an estimated 1/5 of wealthier households have implemented other EE measures. 
Given these estimates, there is likely significant scope for EE measures for credit-worthy households. 
 

Table 38: Albania – Estimated penetration of typical EE investments in households (by income category) 

Income 
level 

Outer wall 
insulation  

Efficient 
windows 

Roof 
insulation 

Thermostatic 
valves + hydraulic 
balancing 

Efficient 
boiler/efficient 
wood stoves  

Solar Hot 
Water 
Heaters 

1700 -
3000 

20% 20% 20% 20% 50% 15%

1200 -
1700 

10% 10% 10% 10% 20% 10%

500 - 1200 5% 5% 5% 5% 10% 7%
300 - 500 2% 2% 2% 2% 7% 3%
<300 0 0 0 0 0 0
Total 7.3% 13.6% 7.5% 7.3%  
Source: The percentages here are presented based on the expert judgment of the national expert. 
 

3.1.5 Assessment of investment affordability 

The assessment of affordability examined typical costs and energy performance of EE measures for a 
house, an apartment within a building, and for an entire building. The financial benefits, payback periods, 
and NPV will vary dramatically according to the type (and therefore cost) of the heating source. 
Additionally, for houses utilizing wood, an extra investment would usually be necessary into an 
efficient/safe heating system. This heating system would pay for itself quickly if no demand-side 
measures are introduced, but more slowly if no demand-side measures are introduced. 
 
The models developed include an estimated “rebound effect” of 15% of energy usage – meaning that the 
actual expected energy savings would be less than the calculated energy savings. This would be due to 
behaviour of the building users (e.g. many people will open the windows for a while during winter to air 
out their homes even when the heating is on) and suppressed demand (many people only heat a few 
rooms in their houses or keep the temperatures low due to cost considerations). 
 
3.1.5.1 Costs and benefits for a house 
 
The costs associated with improving EE for a typical house in Albania are presented in Table 39. An 
individual house could dramatically improve energy efficiency with an investment of ~EUR 7,000. The 
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demand-side measures highlighted in light grey below can be considered as standard measures. For a 
house heating using an inefficient wood stove, the efficiency gains for heat are potentially dramatic. For 
such buildings, addressing the heating source is important since EE measures could exacerbate health 
problems due to indoor pollution (already a problem) being “sealed in” to the dwelling. 
 

Table 39: Albania – Typical costs and energy performance improvements of EE measures in a house (incl. 
labour and VAT) 

    Costs Energy characteristics 

    Per unit cost 

Units 
per 
building 

Cost per 
building 

Cost per 
dwelling Unit Before After 

EE Outer 
walls m2 

€20 €/m2 129 €2,580 €2,580 U (W/m2K) 
2.5 0.45

EE Windows m2 €100 €/m2 20 €2,000 €2,000 U (W/m2K) 3.6 1.8
Roof 
improvement m2 

€25 €/m2 99 €2,475 €2,475 U (W/m2K) 
2.05 0.25

Thermostatic 
valves Pieces 

€15 €/pc 8

€320 €320
% of 
consumption 

100% 90%Hydraulic 
balance 
valves Pieces 

€40 €/pc 5

Solar Water 
Heater Pieces 

€700 €/pc 2 €1,400 €1,400
% energy for 
DHW 

100% 35%

Efficient 
boiler/stove 
(if a wood 
stove) Pieces 

€1,250 €/pc 1 €1,250 €1,250

Efficiency - 
heat 

40% 80%

Efficiency - 
DHW 

100% 100%

Air-sourced 
heat pump Pieces 

€4,000 €/pc 1 €4,000 €4,000
COP - heat 1.0 3.0
COP - DHW 1.0 3.0

Ground-
sourced heat 
pump kW 

€1,300 €/kW 6 €7,800 €7,800 COP 1.0 3.5

1.0 3.5
Source: Values here for costs are based on the expert judgment of the consultancy team based on existing market 
conditions 
 
The savings from the demand-side measures are estimated to result in end-use energy demand 
savings of 68%, fuel demand savings of 68% for electricity and LPG, and fuel demand savings of 77% 
in the case of improving the stove/boiler for wood heating. 
 
The expected energy cost reductions in year 1 are calculated to be: 

 For a house heating using electricity – EUR 688  
 For a house heating using LPG – EUR 1,465 
 For a house heating using firewood – EUR 383 

The financial savings are calculated with the following assumptions: 
 No participation with own funds by the household 
 8-year term  
 6% interest rate  
 1% bank fee 
 Price increases of 2%/year to account for inflation for LPG and wood, and for electricity 6%/year 

for the first 7 years, then 2% per year  
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 5% discount rate 

The various levels of NPV according to different grant levels are provided in the tables below according 
to the different fuels. The Credit/Income uses the median household income of the country (EUR 380), 
while Cost/Income includes the amount of savings due to energy savings. The IRR is the leveraged IRR 
of the investment including the loan. 
 
It can be seen that there is a financial case to be made for investments when the heating is provided by 
electricity or LPG regardless of any grant. However, for homes heating with firewood, a substantial grant 
still is not sufficient to get the NPV to 0. 
 

Table 40: Albania – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in 
an individual house according to different grant levels – heating with electricity 

Grant Credit/Income Cost/Income NPV IRR 
0% 25.2% 10.1% €1,807 10% 

10% 22.6% 7.6% €2,585 14% 
20% 20.1% 5.1% €3,364 18% 
30% 17.6% 2.5% €4,143 23% 
40% 15.1% 0.0% €4,921 31% 
50% 12.6% -2.5% €5,700 44% 

 

Table 41: Albania – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in 
an individual house according to different grant levels – heating with LPG 

Grant Credit/Income Cost/Income NPV IRR 
0% 25.2% -7.0% €9,433 42% 

10% 22.6% -9.5% €10,212 52% 
20% 20.1% -12.0% €10,990 67% 
30% 17.6% -14.5% €11,769 88% 
40% 15.1% -17.0% €12,548 117% 
50% 12.6% -19.5% €13,327 159% 

 

Table 42: Albania – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in 
an individual house according to different grant levels – heating with firewood 

Grant Credit/Income Cost/Income NPV IRR 
0% 29.6% 21.2% -€4,666 -9% 

10% 26.7% 18.3% -€3,750 -7% 
20% 23.7% 15.3% -€2,833 -5% 
30% 20.7% 12.3% -€1,916 -3% 
40% 17.8% 9.4% -€1,000 0% 
50% 14.8% 6.4% -€83 5% 

 
3.1.5.2 Costs and benefits for a dwelling within an dwelling within an apartment building 
 
Similar models were developed for dwellings within an apartment building. However, the potential 
measures are in most cases limited to replacing windows (~EUR 1,000 per apartment) and replacing 
heating sources with either an efficient wood stove (~EUR 1,000 per apartment). These models use the 
same financing assumptions as those for houses. 
 
It can be noticed that for apartment dwellings heating with LPG and firewood, it is possible to have a 
positive NPV. For dwellings heating with electricity, the NPV remains below 0 despite substantial grants. 
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Table 43: Albania – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in a 
dwelling in an apartment building according to different grant levels – heating with electricity 

Grant Credit/Income Cost/Income NPV IRR 
0% 3.6% 3.0% -€            743  -14% 

10% 3.2% 2.6% -€            633  -12% 
20% 2.9% 2.3% -€            522  -11% 
30% 2.5% 1.9% -€            412  -9% 
40% 2.1% 1.6% -€            301  -6% 
50% 1.8% 1.2% -€            191  -3% 

 
 

Table 44: Albania – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in a 
dwelling in an apartment building according to different grant levels – heating with LPG 

Grant Credit/Income Cost/Income NPV IRR 
0% 3.6% 2.4% -€            456  -6% 

10% 3.2% 2.0% -€            346  -4% 
20% 2.9% 1.6% -€            235  -2% 
30% 2.5% 1.3% -€            125  1% 
40% 2.1% 0.9% -€              15  4% 
50% 1.8% 0.6%  €              96  9% 

 

Table 45: Albania – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in a 
dwelling in an apartment building according to different grant levels – heating with firewood 

Grant Credit/Income Cost/Income NPV IRR 
0% 7.1% 4.7% -€            910  -6% 

10% 6.4% 4.0% -€            689  -4% 
20% 5.7% 3.3% -€            468  -2% 
30% 5.0% 2.6% -€            248  1% 
40% 4.3% 1.9% -€              27  4% 
50% 3.6% 1.1%  €            194  9% 

 
 
 
3.1.5.3 Costs and benefits for an apartment building 
 
The costs associated with improving EE for a typical apartment building of 15 units in Albania are 
presented in Table 46. An apartment building could dramatically improve energy efficiency with an 
investment of ~EUR 38,700 to EUR 53,700 (for those heating on wood). The demand-side measures 
highlighted in light grey below can be considered as standard measures. For an apartment building 
where the individual apartments are heating using inefficient wood stoves, the efficiency gains for heat 
are potentially dramatic. For such dwellings, addressing the heating source is important since EE 
measures could exacerbate health problems due to indoor pollution (already a problem) being “sealed 
in” to the dwelling. 
 

Table 46: Albania – Typical costs and energy performance improvements of EE measures in an apartment 
building of 15 apartments (incl. labour and VAT) – Albania 

    Costs Energy characteristics 

    Per unit cost 
Units per 
building 

Cost per 
building 

Cost per 
dwelling Unit Before After 
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EE Outer walls m2 €20 €/m2 897 €17,940 €1,196 U (W/m2K) 2.2 0.45

EE Windows m2 €100 €/m2 150 €15,000 €1,000 U (W/m2K) 4 1.8
Roof 
improvement m2 

€25 €/m2 230 €5,750 €383 U (W/m2K) 
2.05 0.25

Thermostatic 
valves Pieces 

€15 €/pc 75
€2,325 €155

% of 
consumption 

100% 90%
Hydraulic 
balance valves Pieces 

€40 €/pc 30

Solar Water 
Heater Pieces 

€700 €/pc 15 €10,500 €700
% energy for 
DHW 

100% 35%

Efficient 
boiler/stove (if a 
wood stove) Pieces 

€1,000 €/pc 15 €15,000 €1,000

Efficiency - 
heat 

40% 80%

Efficiency - 
DHW 

100% 100%

Air-sourced 
heat pump Pieces 

€3,500 €/pc 15 €52,500 €3,500
COP - heat 1.0 3.0
COP - DHW 1.0 3.0

Ground-sourced 
heat pump kW 

€1,300 €/kW 42 €54,600 €3,640 COP 
1.0 3.5
1.0 3.5

Source: Values here for costs are based on the expert judgment of the consultancy team based on existing market 
conditions 
 
The savings from the demand-side measures are estimated to result in end-use energy demand 
savings of 65%, fuel demand savings of 65% for electricity and LPG, and fuel demand savings of 75% 
in the case of improving the stove/boiler for wood heating. 
 
The expected energy cost reductions in year 1 are calculated to be: 

 For an apartment building heating using electricity – EUR 4,431; 
 For an apartment building heating using LPG – EUR 9,741 
 For an apartment building heating using firewood – EUR 2,542 

The financial savings are calculated with the following assumptions: 
 A 10% investment of own-funds by the HOA; 
 5-year term 
 10% interest rate  
 2% bank fee 
 Price increases of 2%/year to account for inflation for LPG and wood, and for electricity 6%/year 

for the first 7 years, then 2% per year  
 20% discount rate – which is high due to the nature of collective investment and perceived risks 

of rewards. 

The various levels of NPV according to different grant levels are provided in the tables below according 
to the different fuels. The Credit/Income uses the median household income of the country (EUR 380), 
while Cost/Income includes the amount of savings due to energy savings. The IRR is the leveraged IRR 
of the investment including the loan. 
 
It can be seen that there is a financial case to be made for investments when the heating is provided by 
electricity or LPG regardless of any grant. However, for homes heating with firewood, a substantial grant 
still is not sufficient to increase the NPV to 0. 
 

Table 47: Albania – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in 
an apartment building according to different grant levels – heating with electricity 

Grant Credit/Income Cost/Income NPV IRR 
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0% 13.7% 7.2% -€ 11,893 10% 
10% 12.2% 5.7% -€ 8,157 13% 
20% 10.7% 4.2% -€ 4,421 16% 
30% 9.1% 2.7% -€ 685 19% 
40% 7.6% 1.1% € 3,051 24% 
50% 6.1% -0.4% € 6,788 30% 

 

Table 48: Albania – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of in an apartment 
building according to different grant levels – heating with LPG 

Grant Credit/Income Cost/Income NPV IRR 
0% 14.5% 0.3% € 9,644 28% 

10% 12.9% -1.3% € 13,604 33% 
20% 11.3% -2.9% € 17,565 38% 
30% 9.7% -4.6% € 21,525 46% 
40% 8.1% -6.2% € 25,486 57% 
50% 6.5% -7.8% € 29,446 72% 

 

Table 49: Albania – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in 
an apartment building according to different grant levels – heating with firewood 

Grant Credit/Income Cost/Income NPV IRR 
0% 19.0% 15.3% -€ 39,139  -6% 

10% 16.9% 13.2% -€ 33,955  -5% 
20% 14.8% 11.1% -€ 28,770  -3% 
30% 12.7% 9.0% -€ 23,586  -2% 
40% 10.6% 6.8% -€ 18,401  1% 
50% 8.4% 4.7% -€ 13,217  4% 
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3.2 Bosnia and Herzegovina 
 

3.2.1 Households’ current energy use by energy type, taking into account building 
type, income, demographics and regional and urban/rural differences 

BiH’s heating systems are dominated by energy from firewood and coal stoves (often inefficient), 
followed by District Heating, electricity, and natural gas. Approximately 75% of dwellings are heated by 
stoves (either wood or coal) meaning that addressing inefficiencies related to stoves may yield large 
energy savings. Of the remainder, ~15.5% have heating at the apartment level while 9.1% have it at the 
building or DH level.30  
 
Though official statistics are not available, in general, rural areas use stoves more while urban areas will 
tend to use district heating, electricity, and even natural gas. At the same time, however, many urban 
dwellings also heat based on stoves.  
 

Table 50: BiH – Type of heating and energy consumed 

Type of heating Energy consumed (%) Notes 
Electricity 5.2%  
Heating oil (light oil) 0.5%  
Natural gas 3.9% 6.3% in FBiH 
Firewood and coal 81.2% 78.3% in FBiH 
District Heating 9.1% 10.4% in FBiH 
Source: Agency for Statistics of Bosnia and Herzegovina (2011) Household Budget Survey 2011 
 

3.2.2 Households’ income situation (by income category), structure of 
expenditures specifically expenditures related to housing (rents, mortgages, 
operation and maintenance costs, utility cost and separately energy costs) 

The per capita GDP of BiH is ~3,509 EUR. In 2011, the median household expenditure level was 346 
EUR. Also in this year, 17.9% of the population lived in relative poverty.31 It is noteworthy that energy 
costs as a percentage of total expenses seem lower in BiH for an average household than in other 
countries in the region. This may be because there is a high level of solid fuel use – wood and coal. 
 
No disaggregated data was available for income categories in BiH, their level of income or their 
expenditures. 
 

Table 51: BiH – Household income groups and expenditure profiles (monthly) 

Expenses 
level 
(€/month) 

Average costs of 
rent/ mortgage, 
€/month 

Average costs of 
building O & M, 
€/month 

Average non-
energy utility 
costs, €/month 

Average 
energy 
costs 
€/month  

Energy costs as 
% of total 
expenses 

346 118 38 28 69 ~20% 
Notes: - Energy costs include costs for water and all fuels 
- O & M costs include furniture, house supplies, services 
Source: Agency for Statistics of Bosnia and Herzegovina (2011) Household Budget Survey 2011 
 

                                                 
30 Agency for Statistics of Bosnia and Herzegovina (2011) Household Budget Survey 2011 
31 Agency for Statistics of Bosnia and Herzegovina (2011) Household Budget Survey 2011 



 

Eco, December 2014  Task 1 Market overview    58 

3.2.3 Current and projected energy tariffs, including the level of direct subsidies 
applied in each country and if relevant, any plans for eliminating subsidies 

Energy tariffs in BiH are low in comparison to EU averages. In particular, average electricity prices are 
below EUR 0.80 per MWh and solid fuels (firewood, coal) are inexpensive. Given that these two sources 
of energy are dominant within the residential sector, this can be seen as a barrier to investment in EE. 
No specific details on the levels of subsidies could be compiled. Tariffs are given in Table 52  
 

Table 52: BiH – Energy prices 

Type of energy Price (EUR/MWh - including VAT) 
FBiH RS 

Electricity (peak) 80 70.7 
Electricity (off-peak) 40 56.04 
Average electricity 79 61.4 
Heating oil (light fuel oil) 85 85 

Heating oil (heavy fuel oil) 72 85 
Natural gas 51 ~60 
Firewood ~13 ~17 
Coal (mix) ~16 ~16 
District Heating ~60 ~60 
Sources: Agency for Statistics of BiH (2014) Prices of electricity and natural gas (for average electricity and natural 
gas). Other prices were averaged based on retailed prices around country. 
 
 

3.2.4 Current penetration of typical energy efficiency investments in households 
(by income category), with typical cost and energy performance and 
percentage of use 

The table below outlines the estimated level of penetration of EE investments in households according to 
income category. It can be noticed that EE windows are more popular than other measures, and that 
wealthier households have mostly introduced many measures. 
 

Table 53: BiH – Estimated penetration of typical EE investments in households (by income category) 

Income 
level 

Outer wall 
insulation (% 
penetration) 

Efficient 
windows 

Roof 
insulation 

Thermostatic 
valves + 
hydraulic 
balancing 

Efficient 
boiler/stove 

≥2000 50% 100% 100% 100% 100% 
1000-2000 20% 50% 20% 50% 20% 
500-1000 10% 25% 15% 20% 10% 
200-500 2% 5% 5% 5% 5% 
≤200 0% 0% 0% 0% 0% 

Note: The percentages above are mostly based on expert judgement 
 

3.2.5 Assessment of investment affordability 

The assessment of affordability examined typical costs and energy performance of EE measures for a 
house, an apartment within a building, and for an entire building. The financial benefits, payback periods, 
and NPV will vary dramatically according to the type (and therefore cost) of the heating source. 
Additionally, for houses utilizing wood, an extra investment would usually be necessary into an 
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efficient/safe heating system. This heating system would pay for itself quickly if no demand-side 
measures are introduced, but more slowly if no demand-side measures are introduced. 
 
The models developed include an estimated “rebound effect” of 15% of energy usage – meaning that the 
actual expected energy savings would be less than the calculated energy savings. This would be due to 
behaviour of the building users (e.g. many people will open the windows for a while during winter to air 
out their homes even when the heating is on) and suppressed demand (many people only heat a few 
rooms in their houses or keep the temperatures low due to cost considerations). 
 
3.2.5.1 Costs and benefits for a house 
 
The costs associated with improving EE for a typical house in BiH are presented in Table 54. An 
individual house could dramatically improve energy efficiency with an investment of ~EUR 7,200 (or 
~EUR 8,200 if they replace an inefficient wood or coal stove). The demand-side measures highlighted in 
light grey below can be considered as standard measures. For a house heating using an inefficient wood 
or coal stove, the efficiency gains for heat are potentially dramatic. For such buildings, addressing the 
heating source is important since EE measures could exacerbate health problems due to indoor pollution 
(already a problem) being “sealed in” to the dwelling. 
 

Table 54: BiH – Typical costs and energy performance improvements of EE measures in a house (incl. 
labour and VAT) 

    Costs Energy characteristics 

    Per unit cost 
Units per 
building 

Cost per 
building 

Cost per 
dwelling Unit Before After 

EE Outer walls m2 €25 €/m2 82 €2,050 €2,050 U (W/m2K) 2 0.45

EE Windows m2 €150 €/m2 25 €3,750 €3,750 U (W/m2K) 3 1.8
Roof 
improvement m2 

€25 €/m2 59 €1,463 €1,463 U (W/m2K) 
2 0.25

Thermostatic 
valves Pieces 

€20 €/pc 10
€400 €400

% of 
consumption 

100% 90%
Hydraulic 
balance valves Pieces 

€40 €/pc 5

Solar Water 
Heater Pieces 

€800 €/pc 2 €1,600 €1,600
% energy for 
DHW 

100% 35%

Efficient 
boiler/stove (if a 
wood/coal 
stove) Pieces 

€1,000 €/pc 1 €1,000 €1,000

Efficiency - 
heat 

40% 80%

Efficiency - 
DHW 

100% 100%

Air-sourced heat 
pump Pieces 

€4,000 €/pc 2 €8,000 €8,000
COP - heat 0.4 3.0
COP - DHW 1.0 3.0

Ground-sourced 
heat pump kW 

€1,300 €/kW 5 €6,500 €6,500 COP 
0.4 3.5

1.0 3.5
Source: Values here for costs are based on the expert judgment of the consultancy team based on existing market 
conditions 
 
The savings from the demand-side measures are estimated to result in end-use energy demand 
savings of 64%, fuel demand savings of 64% for electricity, DH, and natural gas, and fuel demand 
savings of 73% in the case of improving the stove/boiler for wood/coal heating. 
 
The expected energy cost reductions in year 1 are calculated to be: 

 For a house heating using electricity – EUR 858  
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 For a house heating using natural gas – EUR 615 
 For a house heating using firewood – EUR 352 
 For a house heating using DH – EUR 642 
 For a house heating using coal – EUR 515 

The financial savings are calculated with the following assumptions: 
 No participation with own funds by the household 
 8-year term  
 6% interest rate  
 1% bank fee 
 Price increases of 2%/year to account for inflation for all energy sources 
 5% discount rate 

The various levels of NPV according to different grant levels are provided in the tables below according 
to the different fuels. The Credit/Income uses the median household income of the country (EUR 346), 
while Cost/Income includes the amount of savings due to energy savings. The IRR is the leveraged IRR 
of the investment including the loan. 
 
It can be seen that there is a financial case to be made for investments when the heating is provided by 
electricity or natural gas regardless of any grant. However, for homes heating with firewood and coal, a 
substantial grant still is not sufficient to get the NPV to 0. For homes heating with DH, a grant of ~15% 
would be necessary. 
 

Table 55: BiH – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in an 
individual house according to different grant levels – heating with electricity 

Grant Credit/Income Cost/Income NPV IRR 
0% 28.4% 7.8%  € 2,066  11% 

10% 25.6% 4.9%  € 2,868  15% 
20% 22.8% 2.1%  € 3,670  20% 
30% 19.9% -0.7%  € 4,471  27% 
40% 17.1% -3.6%  € 5,273  37% 
50% 14.2% -6.4%  € 6,074  55% 

 

Table 56: Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in an 
individual house according to different grant levels – heating with natural gas 

Grant Credit/Income Cost/Income NPV IRR 
0% 28.4% 13.6% -€ 784  3% 

10% 25.6% 10.8%  € 18  5% 
20% 22.8% 7.9%  € 819  8% 
30% 19.9% 5.1%  € 1,621  12% 
40% 17.1% 2.3%  € 2,422  18% 
50% 14.2% -0.6%  € 3,224  27% 

 

Table 57: BiH – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in an 
individual house according to different grant levels – heating with firewood 

Grant Credit/Income Cost/Income NPV IRR 
0% 29.0% 20.5% -€ 4,028  -8% 

10% 26.1% 17.6% -€ 3,210  -6% 
20% 23.2% 14.7% -€ 2,393  -4% 
30% 20.3% 11.8% -€ 1,575  -2% 
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40% 17.4% 8.9% -€ 757  1% 
50% 14.5% 6.0%  € 60  5% 

 

Table 58: BiH – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in an 
individual house according to different grant levels – heating with coal 

Grant Credit/Income Cost/Income NPV IRR 
0% 33.0% 20.6% -€ 3,247  -4% 

10% 29.7% 17.3% -€ 2,317  -2% 
20% 26.4% 14.0% -€ 1,386  0% 
30% 23.1% 10.7% -€ 456  3% 
40% 19.8% 7.4%  € 474  7% 
50% 16.5% 4.1%  € 1,404  13% 

 

Table 59: BiH – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in an 
individual house according to different grant levels – heating with DH 

Grant Credit/Income Cost/Income NPV IRR 
0% 30.6% 15.2% -€ 1,081  2% 

10% 27.6% 12.1% -€ 218  4% 
20% 24.5% 9.0%  € 645  7% 
30% 21.4% 6.0%  € 1,507  11% 
40% 18.4% 2.9%  € 2,370  17% 
50% 15.3% -0.2%  € 3,232  25% 

 
 
3.2.5.2 Costs and benefits for a dwelling within an apartment building 
 
Similar models were developed for dwellings within an apartment building. However, the potential 
measures are in most cases limited to replacing windows (~EUR 1,500 per apartment) and replacing 
heating sources with either an efficient wood stove (~EUR 800 per apartment). These models use the 
same financing assumptions as those for houses. 
 
It can be noticed that for apartment dwellings, it is practically impossible to have a positive NPV unless 
substantial grants (at least 40%) are provided. 
 

Table 60: BiH – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in a 
dwelling in an apartment building according to different grant levels – heating with electricity 

Grant Credit/Income Cost/Income NPV IRR 
0% 6.0% 4.6% -€ 989 -11% 

10% 5.4% 4.0% -€ 820 -10% 
20% 4.8% 3.4% -€ 651 -8% 
30% 4.2% 2.8% -€ 483 -6% 
40% 3.6% 2.2% -€ 314 -3% 
50% 3.0% 1.6% -€ 145 1% 

 

Table 61: BiH – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in a 
dwelling in an apartment building according to different grant levels – heating with natural gas 

Grant Credit/Income Cost/Income NPV IRR 
0% 6.0% 5.0% -€ 1,187 -16% 

10% 5.4% 4.4% -€ 1,018 -14% 
20% 4.8% 3.8% -€ 849 -13% 
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30% 4.2% 3.2% -€ 680 -11% 
40% 3.6% 2.6% -€ 511 -8% 
50% 3.0% 2.0% -€ 343 -6% 

 

Table 62: BiH – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in a 
dwelling in an apartment building according to different grant levels – heating with firewood 

Grant Credit/Income Cost/Income NPV IRR 
0% 9.2% 6.8% -€ 1,410 -10% 

10% 8.3% 5.9% -€ 1,151 -8% 
20% 7.4% 4.9% -€ 892 -6% 
30% 6.4% 4.0% -€ 633 -4% 
40% 5.5% 3.1% -€ 375 -1% 
50% 4.6% 2.2% -€ 116 3% 

 

Table 63: BiH – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in a 
dwelling in an apartment building according to different grant levels – heating with coal 

Grant Credit/Income Cost/Income NPV IRR 
0% 13.4% 9.4% -€ 1,138 -1% 

10% 11.9% 7.9% -€ 880 1% 
20% 10.4% 6.4% -€ 622 3% 
30% 8.9% 4.9% -€ 364 5% 
40% 7.5% 3.4% -€ 106 8% 
50% 6.0% 1.9% € 152 13% 

 
 
3.2.5.3 Costs and benefits for an apartment building 
 
The costs associated with improving EE for a typical apartment building of 15 units in BiH are presented 
in Table 64. An apartment building could dramatically improve energy efficiency with an investment of 
~EUR 50,600 to EUR 62,700 (for those heating on wood or coal). The demand-side measures 
highlighted in light grey below can be considered as standard measures. For an apartment building 
where the individual apartments are heating using inefficient wood or coal stoves, the efficiency gains for 
heat are potentially dramatic. For such dwellings, addressing the heating source is important since EE 
measures could exacerbate health problems due to indoor pollution (already a problem) being “sealed 
in” to the dwelling. 
 

Table 64: BiH – Typical costs and energy performance improvements of EE measures in an apartment 
building of 15 apartments (incl. labour and VAT) 

    Costs Energy characteristics 

    Per unit cost 
Units per 
building 

Cost per 
building 

Cost per 
dwelling Unit Before After 

EE Outer walls m2 €25 €/m2 897 €22,425 €1,495 U (W/m2K) 2 0.45

EE Windows m2 €150 €/m2 150 €22,500 €1,500 U (W/m2K) 3 1.8
Roof 
improvement m2 

€25 €/m2 230 €5,750 €383 U (W/m2K) 
2 0.25

Thermostatic 
valves Pieces 

€20 €/pc 60
€2,400 €160

% of 
consumption 

100% 90%
Hydraulic 
balance valves Pieces 

€40 €/pc 30
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Solar Water 
Heater Pieces 

€800 €/pc 15 €12,000 €800
% energy for 
DHW 

100% 35%

Efficient 
boiler/stove (if a 
wood/coal 
stove) Pieces 

€800 €/pc 15 €12,000 €800

Efficiency - 
heat 

40% 80%

Efficiency - 
DHW 

100% 100%

Air-sourced 
heat pump Pieces 

€4,000 €/pc 15 €60,000 €4,000
COP - heat 

1.0 3.0
COP - DHW 1.0 3.0

Ground-sourced 
heat pump kW 

€1,300 €/kW 42 €54,600 €3,640 COP 1.0 3.5

1.0 3.5
Source: Values here for costs are based on the expert judgment of the consultancy team based on existing market 
conditions 
 
The savings from the demand-side measures are estimated to result in energy savings of 62% for end 
use demand, 62% for fuel demand for electricity and natural gas, and 74% reduction in fuel demand in 
the case of also installing an efficient stove for firewood/coal heating. 
 
The expected energy cost reductions in year 1 are calculated to be: 

 For an apartment building heating using electricity – EUR 6,855; 
 For an apartment building heating using natural gas – EUR 7,017 
 For an apartment building heating using firewood – EUR 4,771 
 For an apartment building using DH – EUR 6,947 in RS and EUR 7,320 in FBiH 

The financial savings are calculated with the following assumptions: 
 A 10% investment of own-funds by the HOA; 
 5-year term 
 10% interest rate  
 2% bank fee 
 Price increases of 2%/year to account for inflation for LPG and wood, and for electricity 6%/year 

for the first 7 years, then 2% per year  
 20% discount rate – which is high due to the nature of collective investment and perceived risks 

of rewards. 

The various levels of NPV according to different grant levels are provided in the tables below according 
to the different fuels. The Credit/Income uses the median household income of the country (EUR 346), 
while Cost/Income includes the amount of savings due to energy savings. The IRR is the leveraged IRR 
of the investment including the loan. 
 
It can be seen that there is a financial case to be made for investments when the heating is provided by 
electricity or LPG regardless of any grant. However, for homes heating with firewood, a substantial grant 
still is not sufficient to increase the NPV to 0. 
 

Table 65: BiH – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in an 
apartment building according to different grant levels – heating with electricity 

Grant Credit/Income Cost/Income NPV IRR 
0% 19.7% 8.7% -€ 14,352  11% 

10% 17.5% 6.5% -€ 9,458  13% 
20% 15.3% 4.3% -€ 4,565  16% 
30% 13.1% 2.1%  € 328  20% 
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40% 10.9% -0.1%  € 5,222  26% 
50% 8.8% -2.2%  € 10,115  33% 

 

Table 66: BiH – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of in an apartment 
building according to different grant levels – heating with natural gas 

Grant Credit/Income Cost/Income NPV IRR 
0% 19.7% 8.4% -€ 13,527  11% 

10% 17.5% 6.2% -€ 8,634  14% 
20% 15.3% 4.1% -€ 3,741  17% 
30% 13.1% 1.9%  € 1,153  21% 
40% 10.9% -0.3%  € 6,046  26% 
50% 8.8% -2.5%  € 10,939  34% 

 

Table 67: BiH – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in an 
apartment building according to different grant levels – heating with firewood 

Grant Credit/Income Cost/Income NPV IRR 
0% 24.4% 16.7% -€ 36,549  0% 

10% 21.7% 14.0% -€ 30,497  2% 
20% 19.0% 11.3% -€ 24,445  4% 
30% 16.2% 8.6% -€ 18,392  6% 
40% 13.5% 5.9% -€ 12,340  9% 
50% 10.8% 3.2% -€ 6,288  14% 

 

Table 68: BiH – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in an 
apartment building according to different grant levels – heating with DH (Banja Luka) 

Grant Credit/Income Cost/Income NPV IRR 
0% 20.6% 9.5% -€ 16,211  10% 

10% 18.3% 7.2% -€ 11,086  12% 
20% 16.1% 4.9% -€ 5,961  15% 
30% 13.8% 2.6% -€ 836  19% 
40% 11.5% 0.3%  € 4,289  24% 
50% 9.2% -2.0%  € 9,414  31% 

 

Table 69: BiH – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in an 
apartment building according to different grant levels – heating with DH (Sarajevo) 

Grant Credit/Income Cost/Income NPV IRR 
0% 20.6% 8.9% -€ 14,317  11% 

10% 18.3% 6.6% -€ 9,192  14% 
20% 16.1% 4.3% -€ 4,067  17% 
30% 13.8% 2.0%  € 1,058  21% 
40% 11.5% -0.3%  € 6,183  26% 
50% 9.2% -2.6%  € 11,308  34% 

 

Table 70: BiH – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in an 
apartment building according to different grant levels – heating with coal  

Grant Credit/Income Cost/Income NPV IRR 
0% 24.4% 15.9% -€ 33,898  2% 

10% 21.7% 13.2% -€ 27,846  4% 
20% 19.0% 10.5% -€ 21,794  6% 
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30% 16.2% 7.7% -€ 15,742  8% 
40% 13.5% 5.0% -€ 9,690  12% 
50% 10.8% 2.3% -€ 3,638  16% 
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3.3 Kosovo 
 

3.3.1 Households’ current energy use by energy type, taking into account building 
type, income, demographics and regional and urban/rural differences 

Energy sources for the residential sector are dominated by electricity and firewood. In rural areas, 
houses and apartments are twice more likely to use firewood than electricity, with some rural houses 
making use of coal. In urban areas, apartments are equally likely to use either fuelwood or electricity, 
whereas houses have a slight preference for electricity. 
 
There is some minor use of fuel oil and LPG in Kosovo, but no natural gas as there is no connection to 
the European gas network. Plans have been discussed for an ““Energy Community Gas Ring” to connect 
nine gas markets in South East Europe, which would include Kosovo. If this were to occur, it could 
change the ratios significantly in terms of energy usage in the country. 
 

Table 71: Kosovo – Type of heating energy sorted by type of building and urban versus rural 

Type of dwelling Stand-alone house Apartment buildings 

Urban   

% of heating energy from electricity (total) 35% 40%

% of heating energy from light fuel oil + heavy fuel oil 5% 7%
% of heating energy from heating oil (mazut) 0% 0%
% of heating energy from natural gas + LPG 3% 5%
% of heating energy from firewood 46% 42%
% of heating energy from coal 10% 5%

% of heating energy from district heating 1% 1%

Rural   
% of heating energy from electricity (total) 28% 25%

% of heating energy from light fuel oil + heavy fuel oil 3% 2%
% of heating energy from heating oil (mazut) 0% 0%
% of heating energy from natural gas + LPG 1% 2%

% of heating energy from firewood 53% 68%

% of heating energy from coal 15% 3%

% of heating energy from district heating 0% 0%

Source: Based on energy audits carried out by the national expert, WB (January 2013) Kosovo Energy Building 
Study and Energy Efficiency Action Plan (November 2009) 
 

3.3.2 Households’ income situation (by income category), structure of 
expenditures specifically expenditures related to housing (rents, mortgages, 
operation and maintenance costs, utility cost and separately energy costs): 

The per capita GDP of Kosovo in 2013 was EUR 1,950 with a median household income of ~EUR 310 
(net) per month. Table 72 outlines the typical household expenditure profile for various income groups. It 
is noteworthy that higher income groups have significantly higher average energy costs. This is likely 
due to a few factors but suppressed demand amongst poorer households is a probable contributor – 
wherein households only heat some rooms during the winter or have ambient temperatures below ideal. 
Suppressed demand must be taken into account when analysing any energy savings measure. 
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It is also noteworthy that average energy costs are over 10% for all of the income groups – meaning that 
a significant portion of the society could likely be classified as in “fuel poverty”. 
 

Table 72: Kosovo – Household income groups and expenditure profiles (monthly) 

Income 
level 

(€/month) 

Average 
used for 
calculation 
of energy 
costs/income 

Approx # of 
households 
with this 
level of 
income 

Percentage 
of 

households 
with this 
level of 
income 

Average 
costs of 

rent/ 
mortgage, 
€/month 

Average 
costs of 
building 
O & M, 

€/month

Average 
non-

energy 
utility 
costs, 

€/month 

Average 
energy 
costs 

Energy 
costs 

as % of 
income

1500-
2500  

           2,000            1,180  0.30% 600 350 25 220 11%

1200-
1500 

           1,350           15,734  4.00% 500 270 20 180 13%

500-1200               850           98,336  25.00% 300 150 18 130 15%
200-500               350         179,757  45.70% 150 70 16 100 29%

200               100           98,336  25.00% 70 15 10 50 50%
Source: Kosovo Agency of Statistics (KAS) (September 2012) Yearly Publication. 
 

3.3.3 Current and projected energy tariffs, including the level of direct subsidies 
applied in each country and if relevant, any plans for eliminating subsidies  

Energy tariffs in Kosovo are low in comparison to EU averages. In particular, average electricity prices 
are below EUR 0.70 per MWh and firewood is inexpensive. Given that these two sources of energy 
dominate heating and cooling within the residential sector, this can be seen as a barrier to investment in 
EE.  
 

Table 73: Kosovo – Prices for energy 

Type of energy Price (EUR/MWh - including VAT) 
Electricity (peak) 99.50
Electricity (off-peak) 49.60
Average electricity 65.99
Heating oil (light fuel oil) 135.00
Heavy fuel oil  52.00
Natural gas -
Firewood 17.50
Coal (mix) -
LPG 160.00
District Heating -
Source: Kosovo Agency of Statistics (KAS) (September 2012) Yearly Publication and ERO (2012) 
 
Approximately EUR 5 million per year is spent by the Government to support poor families for covering 
20 EUR/month for energy subsidies. The Government has no intention to eliminate this. There is an 
official 35,000 person list of low-income households, which is roughly 10% of families in Kosovo. The 
Ministry of Labour and Social Welfare is in charge of this. 
  
EUR 100 million is spend per year on energy tariff subsidies. The energy utility has been privatized and 
the government no longer has an obligation to subsidize tariffs but in the reality Government is 
supporting it by compensating KEK for the difference of the import prices. 
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Additionally, 29.8% non-payment of electricity is tolerated, which is another form of subsidy, but more 
conditioned by the complex ethnic background especially related to some special areas which have not 
been paying for electricity for many years. 
 

3.3.4 Current penetration of typical energy efficiency investments in households 
(by income category), with typical cost and energy performance and 
percentage of use 

The overall level of implementation of EE measures in households is very low for poorer households. In 
the wealthiest bracket of households, the implementation of energy efficiency measures has an 
estimated notable penetration rate of 50% but still has significant room for improvement. In all other 
segments the implementation of more fuel efficient boilers and stoves is prominent. Given these 
estimates, there is likely significant scope for EE measures for credit-worthy households. Households 
with income above 500 EUR/month represent about 29% of the total number of households – over 
100,000 households. If less than half have implemented EE measures, this means that there could be a 
market of “bankable” clients of over 50,000 households. 
 

Table 74: Kosovo – Estimated penetration of typical EE investments in households (by income category) 

Income 
level 

Outer wall 
insulation 

Efficient 
windows 

Roof 
insulation 

Thermostatic 
valves + hydraulic 

balancing 

Efficient 
boiler/efficient 
wood stoves 

Solar Hot 
Water 

Heaters 
1500-2500  50% 50% 50% 50% 60% 2%
1200-1500 30% 30% 30% 30% 40% 1%

500-1200 10% 10% 10% 10% 20% 0%
200-500 5% 5% 5% 5% 10% 0%

200 0% 0% 0% 0% 0% 0%
Total 7.30% 13.60% 7.50% 7.30%  
Source: The percentages here are presented based on the expert judgment of the national expert. 
 

3.3.5 Assessment of investment affordability 

The assessment of affordability examined typical costs and energy performance of EE measures for a 
house, an apartment within a building, and for an entire building. The financial benefits, payback periods, 
and NPV will vary dramatically according to the type (and therefore cost) of the heating source. 
Additionally, for houses utilizing wood, an extra investment would usually be necessary into an 
efficient/safe heating system. This heating system would pay for itself quickly if no demand-side 
measures are introduced, but more slowly if no demand-side measures are introduced. 
 
The models developed include an estimated “rebound effect” of 15% of energy usage – meaning that the 
actual expected energy savings would be less than the calculated energy savings. This would be due to 
behaviour of the building users (e.g. many people will open the windows for a while during winter to air 
out their homes even when the heating is on) and suppressed demand (many people only heat a few 
rooms in their houses or keep the temperatures low due to cost considerations). 
 
3.3.5.1 Costs and benefits for a house 
 
The costs associated with improving EE for a typical house in Kosovo are presented in Table 75. An 
individual house could dramatically improve energy efficiency with an investment of ~EUR 6,300. The 
demand-side measures highlighted in light grey below can be considered as standard measures. For a 
house heating using an inefficient wood or coal stove, the efficiency gains for heat are potentially 
dramatic. For such buildings, addressing the heating source is important since EE measures could 
exacerbate health problems due to indoor pollution (already a problem) being “sealed in” to the dwelling. 
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Table 75: Kosovo – Typical costs and energy performance improvements of EE measures in a house (incl. 
labour and VAT) 

    Costs Energy characteristics 

    Per unit cost 
Units per 
building 

Cost per 
building 

Cost per 
dwelling Unit Before After 

EE Outer walls m2 €20 €/m2 113 €2,260 €2,260 U (W/m2K) 2.1 0.45

EE Windows m2 €100 €/m2 20 €2,000 €2,000 U (W/m2K) 3 1.8
Roof 
improvement m2 

€25 €/m2 83 €2,070 €2,070 U (W/m2K) 
2.05 0.25

Thermostatic 
valves Pieces 

€15 €/pc 8
€320 €320

% of 
consumption 

100% 90%
Hydraulic balance 
valves Pieces 

€40 €/pc 5

Solar Water 
Heater Pieces 

€850 €/pc 2 €1,700 €1,700
% energy for 
DHW 

100% 35%

Efficient 
boiler/stove (if a 
wood/coal stove) Pieces 

€1,250 €/pc 1 €1,250 €1,250

Efficiency - 
heat 

40% 80%

Efficiency - 
DHW 

100% 100%

Air-sourced heat 
pump Pieces 

€3,500 €/pc 1 €3,500 €3,500
COP - heat 1.0 3.0
COP - DHW 1.0 3.0

Ground-sourced 
heat pump kW 

€1,300 €/kW 5 €6,500 €6,500 COP 
1.0 3.5

1.0 3.5
Source: Values here for costs are based on the expert judgment of the consultancy team based on existing market 
conditions 
 
The savings from the demand-side measures are estimated to result in end-use energy demand 
savings of 65%, fuel demand savings of 65% for electricity and fuel oil, and fuel demand savings of 
75% in the case of improving the stove/boiler for wood or coal heating. 
 
The expected energy cost reductions in year 1 are calculated to be: 

 For a house heating using electricity – EUR 887  
 For a house heating using fuel oil – EUR 800 
 For a house heating using firewood – EUR 676 

The financial savings are calculated with the following assumptions: 
 No participation with own funds by the household 
 6-year term  
 10% interest rate  
 1% bank fee 
 Price increases of 2%/year to account for inflation for heavy fuel oil and firewood, and 3% per 

year for electricity 
 5% discount rate 

The various levels of NPV according to different grant levels are provided in the tables below according 
to the different fuels. The Credit/Income uses the median household income of the country (EUR 310), 
while Cost/Income includes the amount of savings due to energy savings. The IRR is the leveraged IRR 
of the investment including the loan. 
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It can be seen that there is a financial case to be made for investments when the heating is provided by 
electricity or fuel oil regardless of any grant. However, for homes heating with firewood, a substantial 
grant is needed to get the NPV to 0. 
 
It should also be noted that in Kosovo, the cost of borrowing seems relatively high – with 10% interest 
and a 6-year term being fairly standard. This means that the cost of servicing debt as a portion of income 
is significantly higher than in the other countries of the region. 
 

Table 76: Kosovo – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in 
an individual house according to different grant levels – heating with electricity 

Grant Credit/Income Cost/Income NPV IRR 
0% 39.5% 15.6%  € 2,605  12% 

10% 35.5% 11.7%  € 3,387  15% 

20% 31.6% 7.7%  € 4,170  19% 

30% 27.6% 3.8%  € 4,952  24% 

40% 23.7% -0.2%  € 5,734  31% 

50% 19.7% -4.1%  € 6,517  43% 

 

Table 77: Kosovo – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in 
an individual house according to different grant levels – heating with Fuel Oil 

Grant Credit/Income Cost/Income NPV IRR 
0% 41.5% 19.9%  € 1,185  8% 

10% 37.3% 15.8%  € 2,007  10% 

20% 33.2% 11.7%  € 2,829  14% 

30% 29.0% 7.5%  € 3,651  18% 

40% 24.9% 3.4%  € 4,472  24% 

50% 20.7% -0.8%  € 5,294  33% 

 

Table 78: Kosovo – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in 
an individual house according to different grant levels – heating with firewood 

Grant Credit/Income Cost/Income NPV IRR 
0% 47.3% 29.1% -€ 1,420  2% 

10% 42.5% 24.4% -€ 483  4% 

20% 37.8% 19.6%  € 453  6% 

30% 33.1% 14.9%  € 1,390  9% 

40% 28.4% 10.2%  € 2,327  13% 

50% 23.6% 5.4%  € 3,264  19% 

 
 
3.3.5.2 Costs and benefits for a dwelling within an dwelling within an apartment building 
 
Similar models were developed for dwellings within an apartment building. However, the potential 
measures are in most cases limited to replacing windows (~EUR 1,100 per apartment) and replacing 
heating sources with either an efficient wood stove (~EUR 1,000 per apartment). These models use the 
same financing assumptions as those for houses. 
 
It can be noticed that for apartment dwellings heating with electricity and firewood, it is possible to have a 
positive NPV with a relatively small grant (~20%). For dwellings heating with heavy fuel oil, the NPV 
remains below 0 despite substantial grants. 
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Table 79: Kosovo – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in a 
dwelling in an apartment building according to different grant levels – heating with electricity 

Grant Credit/Income Cost/Income NPV IRR 
0% 6.9% 3.7% -€ 161 7% 

10% 6.2% 3.0% -€ 39 9% 

20% 5.5% 2.3% € 83 12% 

30% 4.8% 1.6% € 206 16% 

40% 4.1% 0.9% € 328 21% 

50% 3.4% 0.2% € 450 29% 
 

Table 80: Kosovo – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in a 
dwelling in an apartment building according to different grant levels – heating with fuel oil 

Grant Credit/Income Cost/Income NPV IRR 
0% 13.1% 10.3% -€ 1,454 -7% 

10% 11.8% 9.0% -€ 1,221 -6% 

20% 10.5% 7.7% -€ 988 -4% 

30% 9.2% 6.4% -€ 754 -2% 

40% 7.9% 5.1% -€ 521 0% 

50% 6.5% 3.8% -€ 288 4% 
 

Table 81: Kosovo – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in a 
dwelling in an apartment building according to different grant levels – heating with firewood 

Grant Credit/Income Cost/Income NPV IRR 
0% 13.1% 6.6% -€ 274 7% 

10% 11.8% 5.2% -€ 41 10% 

20% 10.5% 3.9% € 193 13% 

30% 9.2% 2.6% € 426 17% 

40% 7.9% 1.3% € 659 22% 

50% 6.5% 0.0% € 893 31% 

 
 
 
3.3.5.3 Costs and benefits for an apartment building 
 
The costs associated with improving EE for a typical apartment building of 15 units in Kosovo are 
presented in Table 82. An apartment building could dramatically improve energy efficiency with an 
investment of ~EUR 38,700 to EUR 53,700 (for those heating on wood). The demand-side measures 
highlighted in light grey below can be considered as standard measures. For an apartment building 
where the individual apartments are heating using inefficient wood stoves, the efficiency gains for heat 
are potentially dramatic. For such dwellings, addressing the heating source is important since EE 
measures could exacerbate health problems due to indoor pollution (already a problem) being “sealed 
in” to the dwelling. 
 

Table 82: Kosovo – Typical costs and energy performance improvements of EE measures in an apartment 
building of 15 apartments (incl. labour and VAT)  

    Costs Energy characteristics 

    Per unit cost 
Units per 
building 

Cost per 
building 

Cost per 
dwelling Unit Before After 

EE Outer walls m2 €20 €/m2 897 €17,940 €1,196 U (W/m2K) 2.2 0.45
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EE Windows m2 €100 €/m2 150 €15,000 €1,000 U (W/m2K) 5 1.8

Roof 
improvement m2 

€25 €/m2 230 €5,750 €383 U (W/m2K) 2.05 0.25

Thermostatic 
valves Pieces 

€15 €/pc 75 €2,325
€-

€155 % of 
consumption 
 

100% 90%

Hydraulic 
balance valves Pieces 

€40 €/pc 30

Solar Water 
Heater Pieces 

€1,000 €/pc 15 €15,000 €1,000 % energy for 
DHW 

100% 35%

Efficient 
boiler/stove (if a 
wood stove) Pieces 

€1,000 
 

€/pc 
 

15 €15,000 €1,000 Efficiency - 
heat 

40% 80%

Efficiency - 
DHW 

100% 100%

Air-sourced 
heat pump Pieces 

€3,500 
 

€/pc 
 

15 €52,500 €3,500 COP - heat 1.0 3.0
COP - DHW 1.0 3.0

Ground-sourced 
heat pump kW 

€1,300 
 

€/kW 
 

42 €54,600 €3,640 COP 
 

1.0 3.5
1.0 3.5

Source: Values here for costs are based on the expert judgment of the consultancy team based on existing market 
conditions 
 
The savings from the demand-side measures are estimated to result in end-use energy demand 
savings of 66%, fuel demand savings of 66% for electricity and fuel oil, and fuel demand savings of 
75% in the case of improving the stove/boiler for wood heating. 
 
The expected energy cost reductions in year 1 are calculated to be: 

 For an apartment building heating using electricity – EUR 9,121; 
 For an apartment building heating using heavy fuel oil – EUR 8,223 
 For an apartment building heating using firewood – EUR 6,944 

The financial savings are calculated with the following assumptions: 
 A 10% investment of own-funds by the HOA; 
 5-year term 
 12% interest rate  
 2% bank fee 
 Price increases of 2%/year to account for inflation for heavy fuel oil and firewood, and for 

electricity 3%/year. 
 20% discount rate – which is high due to the nature of collective investment and perceived risks 

of rewards. 

The various levels of NPV according to different grant levels are provided in the tables below according 
to the different fuels. The Credit/Income uses the median household income of the country (EUR 380), 
while Cost/Income includes the amount of savings due to energy savings. The IRR is the leveraged IRR 
of the investment including the loan. 
 
It can be seen that there is a financial case to be made for investments when the heating is provided by 
electricity regardless of any grant. However, for homes heating with firewood or heavy fuel oil, a grant of 
~30% is necessary to increase the NPV to 0. 
 

Table 83: Kosovo – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in 
an apartment building according to different grant levels – heating with electricity 

Grant Credit/Income Cost/Income NPV IRR 
0% 17.7% 1.3%  € 8,999  27% 

10% 15.7% -0.7%  € 12,927  32% 
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20% 13.7% -2.6%  € 16,856  37% 

30% 11.8% -4.6%  € 20,785  45% 

40% 9.8% -6.5%  € 24,714  55% 

50% 7.8% -8.5%  € 28,643  69% 

 

Table 84: Kosovo – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of in an apartment 
building according to different grant levels – heating with heavy fuel oil 

Grant Credit/Income Cost/Income NPV IRR 
0% 25.6% 10.8% -€ 15,103  12% 

10% 22.7% 8.0% -€ 9,415  14% 

20% 19.9% 5.1% -€ 3,726  17% 

30% 17.0% 2.3%  € 1,962  22% 

40% 14.2% -0.5%  € 7,650  27% 

50% 11.4% -3.4%  € 13,338  35% 

 

Table 85: Kosovo – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in 
an apartment building according to different grant levels – heating with firewood 

Grant Credit/Income Cost/Income NPV IRR 
0% 24.5% 12.1% -€ 19,228  9% 

10% 21.8% 9.3% -€ 13,776  11% 

20% 19.1% 6.6% -€ 8,324  14% 

30% 16.3% 3.9% -€ 2,872  18% 

40% 13.6% 1.2%  € 2,580  22% 

50% 10.9% -1.6%  € 8,032  29% 
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3.4 FYR Macedonia 
 

3.4.1 Households’ current energy use by energy type, taking into account building 
type, income, demographics and regional and urban/rural differences 

Energy sources for the residential sector are dominated by firewood and electricity. In urban areas, 
electric A/C units provide the bulk of heating sources while in rural areas wood stoves provide the 
majority of heating needs. 
 

Table 86: FYR Macedonia – Type of fuel utilized for heating 

Type of dwelling % of energy provided by the 
fuel for heating 

Electricity 29.8% 
Heating oil (light oil) 8.6% 
Heating oil (mazut) 0.0% 
Natural gas 0.0% 
Firewood 47.7% 
Coal 1.1% 
LPG 1.0% 
District Heating 11.8% 
Source: Republic of Macedonia (2010) Energy Efficiency Strategy of Macedonia until 2020. Official Gazette of the 
Republic of Macedonia No. 143/2010 
 

3.4.2 Households’ income situation (by income category), structure of 
expenditures specifically expenditures related to housing (rents, mortgages, 
operation and maintenance costs, utility cost and separately energy costs): 

The per capita GDP of Macedonia in 2013 was EUR 3,930 with an average household income of EUR 
445 per month in 2013.32 Table 87 outlines the expenditure profile of average households according to 
income groups – including those for energy costs. It is noteworthy that the energy costs as a % of 
income are less than 10% for the top 3 groups, likely as a result of low energy prices combined with a 
mild climate in many parts of the country. 
 

Table 87: FYR Macedonia – Household income quintiles and expenditure profiles (per month) – all amounts 
in EUR 

Net Income 
represented 

(€/month) 

Average 
used for 

calculation 
of energy 

costs/ 
income 

Approx # of 
households 

with this 
level of 
income 

Percentage 
of 

households 
with this 
level of 
income 

Average 
costs of 

rent/ 
mortgage, 
€/month 

Average 
costs of 
building 
O & M, 

€/month

Average 
non-

energy 
utility 
costs, 

€/month 

Average 
energy 
costs 

Energy 
costs 

as % of 
income

1,400 - 
3,000 

2,200 11,300 2% 500 50 60 120 5% 

800 - 1,400 1,100 101,700 18% 300 30 40 80 7% 
500 – 800 650 113,000 20% 250 10 30 50 8% 
100 – 500 300 282,500 50% 150 10 20 30 10% 

                                                 
32 State Statistical Office of Macedonia: www.stat.gov.mk  
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up to 100 100 56,500 10% 0 5 5 20 20% 
Source: Expert judgment by the national expert, daily newspapers, literature 
    

3.4.3 Current and projected energy tariffs, including the level of direct subsidies 
applied in each country and if relevant, any plans for eliminating subsidies 

Energy tariffs in Macedonia are low in comparison to EU averages – though higher than many of the 
other countries analysed in this study. It is expected that prices for electricity will increase by 20-30% by 
2020. No specific details on the levels of subsidies could be compiled. Tariffs are given in Table 88. 
 

Table 88: FYR Macedonia – Prices of energy 

Type of energy Price (EUR/MWh - including VAT)
Electricity (peak) 107.25 
Electricity (off-peak) 53.72 
Heating oil (light oil) 70.11 
Heavy fuel oil (mazut) 52.53 
Natural gas 55.93 
Firewood 13.43 
Coal (mix) 22.00 
LPG 43.27 
District Heating 53.70 
Source: Energy Regulatory Commission of Macedonia; www.erc.org.mk 
  

3.4.4 Current penetration of typical energy efficiency investments in households 
(by income category), with typical cost and energy performance and 
percentage of use 

The overall level of implementation of EE measures in households is low – particularly in poorer 
households. In wealthier households, the implementation of windows replacement is quite popular along 
with implementation of thermostatic valves. These levels of penetration indicate that there is likely to be 
significant scope for investment amongst middle-income households 
 

Table 89: FYR Macedonia – Estimated penetration of typical EE investments in households (by income 
category) 

Income 
level 

Outer wall 
insulation  

Efficient 
windows 

Roof 
insulation 

Thermostatic valves + hydraulic 
balancing 

up to 100 0% 0% 0% 0% 
100 – 500 2% 3% 3% 2% 
500 – 800 5% 8% 5% 4% 
800 - 1,400 20% 30% 20% 20% 
1,400 - 3,000 70% 90% 70% 80% 
Total 3% 8% 4% 5% 
Source: Expert judgement by the national expert 
 

3.4.5 Assessment of investment affordability 

The assessment of affordability examined typical costs and energy performance of EE measures for a 
house, an apartment within a building, and for an entire building. The financial benefits, payback periods, 
and NPV will vary dramatically according to the type (and therefore cost) of the heating source. 
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Additionally, for houses utilizing wood, an extra investment would usually be necessary into an 
efficient/safe heating system. This heating system would pay for itself quickly if no demand-side 
measures are introduced, but more slowly if no demand-side measures are introduced. 
 
The models developed include an estimated “rebound effect” of 15% of energy usage – meaning that the 
actual expected energy savings would be less than the calculated energy savings. This would be due to 
behaviour of the building users (e.g. many people will open the windows for a while during winter to air 
out their homes even when the heating is on) and suppressed demand (many people only heat a few 
rooms in their houses or keep the temperatures low due to cost considerations). 
 
3.4.5.1 Costs and benefits for a house 
 
The costs associated with improving EE for a typical house in Macedonia are presented in Table 90. An 
individual house could dramatically improve energy efficiency with an investment of ~EUR 10,000. The 
demand-side measures highlighted in light grey below can be considered as standard measures. For a 
house heating using an inefficient wood or coal stove, the efficiency gains for heat are potentially 
dramatic. For such buildings, addressing the heating source is important since EE measures could 
exacerbate health problems due to indoor pollution (already a problem) being “sealed in” to the dwelling. 
 

Table 90: FYR Macedonia – Typical costs and energy performance improvements of EE measures in a 
house (incl. labour and VAT) 

    Costs Energy characteristics 

    Per unit cost 
Units per 
building 

Cost per 
building 

Cost per 
dwelling Unit Before After 

EE Outer walls m2  € 45  €/m2 119  € 5,355  € 5,355 U (W/m2K) 1.6 0.45

EE Windows m2  € 90  €/m2 30  € 2,700  € 2,700 U (W/m2K) 3.5 1.8

Roof 
improvement m2 

 € 20  €/m2 104  € 2,070  € 2,070 U (W/m2K) 1.7 0.25

Thermostatic 
valves Pieces 

 € 15  €/pc 7  € 305 
 € -  

 € 305 % of 
consumption 
 

100% 90%

Hydraulic 
balance valves Pieces 

 € 40  €/pc 5 

Solar Water 
Heater Pieces 

 € 1,000  €/pc 1  € 1,000  € 1,000 % energy for 
DHW 

100% 35%

Efficient 
boiler/stove (if a 
wood/coal stove) Pieces 

 € 1,000  
 

€/pc 
 

1  € 1,000  € 1,000 Efficiency - 
heat 

40% 80%

Efficiency - 
DHW 

100% 100%

Air-sourced heat 
pump Pieces 

 € 3,250  
 

€/pc 
 

2  € 6,500  € 6,500 COP - heat 1.0 3.0
COP - DHW 1.0 3.0

Ground-sourced 
heat pump kW 

 € 1,300  
 

€/kW
 

6  € 7,800  € 7,800 COP 
 

1.0 3.5
1.0 3.5

Source: Values here for costs are based on the expert judgment of the consultancy team based on existing market 
conditions 
 
The savings from the demand-side measures are estimated to result in end-use energy demand 
savings of 61 to 63%, fuel demand savings of 63% for electricity and district heating, and fuel demand 
savings of 73% in the case of improving the stove/boiler for wood or coal heating. 
 
The expected energy cost reductions in year 1 are calculated to be: 

 For a house heating using electricity – EUR 624  
 For a house heating using DH – EUR 648 
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 For a house heating using firewood – EUR 467 

The financial savings are calculated with the following assumptions: 
 No participation with own funds by the household 
 8-year term  
 6% interest rate  
 1% bank fee 
 Price increases of 2%/year to account for inflation for DH and firewood, and 4% per year for 

electricity for the first 6 years, then 2% afterwards 
 5% discount rate 

The various levels of NPV according to different grant levels are provided in the tables below according 
to the different fuels. The Credit/Income uses the median household income of the country (EUR 445), 
while Cost/Income includes the amount of savings due to energy savings. The IRR is the leveraged IRR 
of the investment including the loan. 
 
It can be seen that there is a financial case to be made for investments when the heating is provided by 
electricity or DH, but would require a substantial grant (20-30%). However, for homes heating with 
firewood, even with a grant of 50% the NPV does not reach 0. 
 
It should also be noted that in Macedonia, the cost of the interventions seem relatively high – with costs 
of insulation installation in particular being almost double that of other countries. It is possible that with 
improved market penetration, the per-unit costs could be reduced. Furthermore, the amount of glazing 
per unit is somewhat higher than in other countries – driving costs up.  
 

Table 91: FYR Macedonia – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of 
investments in an individual house according to different grant levels – heating with electricity 

Grant Credit/Income Cost/Income NPV IRR 
0% 30.8% 19.2% -€ 3,275  -2% 

10% 27.8% 16.1% -€ 2,158  0% 

20% 24.7% 13.0% -€ 1,040  2% 

30% 21.6% 9.9%  € 77  5% 

40% 18.5% 6.8%  € 1,195  9% 

50% 15.4% 3.7%  € 2,312  15% 

 

Table 92: FYR Macedonia – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of 
investments in an individual house according to different grant levels – heating with District Heating 

Grant Credit/Income Cost/Income NPV IRR 
0% 31.8% 19.6% -€ 3,893  -4% 

10% 28.6% 16.5% -€ 2,742  -2% 

20% 25.4% 13.3% -€ 1,590  1% 

30% 22.2% 10.1% -€ 439  4% 

40% 19.1% 6.9%  € 712  8% 

50% 15.9% 3.7%  € 1,863  13% 

 

Table 93: FYR Macedonia – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of 
investments in an individual house according to different grant levels – heating with firewood 

Grant Credit/Income Cost/Income NPV IRR 
0% 33.9% 25.1% -€ 6,794  -10% 

10% 30.5% 21.8% -€ 5,566  -8% 
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20% 27.1% 18.4% -€ 4,338  -7% 

30% 23.7% 15.0% -€ 3,110  -4% 

40% 20.3% 11.6% -€ 1,882  -1% 

50% 16.9% 8.2% -€ 654  2% 

 
 
3.4.5.2 Costs and benefits for a dwelling within an dwelling within an apartment building 
 
Similar models were developed for dwellings within an apartment building. However, the potential 
measures are in most cases limited to replacing windows (~EUR 1,650 per apartment) and replacing 
heating sources with either an efficient wood stove (~EUR 800 per apartment). A model for EE 
measures in a dwelling in an apartment building using DH was not developed as there are very few 
apartment-level meters which would allow an owner to capture savings. These models use the same 
financing assumptions as those for houses. 
 
It can be noticed that for apartment dwellings heating with electricity, it is possible to have a positive NPV 
with a relatively small grant (~20%). For dwellings heating with firewood, the NPV remains below 0 until 
the grant is at least 40%. 
 

Table 94: FYR Macedonia – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of 
investments in a dwelling in an apartment building according to different grant levels – heating with 
electricity 

Grant Credit/Income Cost/Income NPV IRR 
0% 5.0% 3.0% -€ 481  -2% 

10% 4.5% 2.5% -€ 299  1% 

20% 4.0% 2.0% -€ 117  3% 

30% 3.5% 1.5%  € 65  6% 

40% 3.0% 1.0%  € 247  10% 

50% 2.5% 0.5%  € 429  17% 
 

Table 95: FYR Macedonia – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of 
investments in a dwelling in an apartment building according to different grant levels – heating with 
firewood 

Grant Credit/Income Cost/Income NPV IRR 
0% 7.5% 4.9% -€ 1,094  -6% 

10% 6.7% 4.1% -€ 823  -4% 

20% 6.0% 3.4% -€ 553  -1% 

30% 5.2% 2.7% -€ 282  1% 

40% 4.5% 1.9% -€ 12  5% 

50% 3.7% 1.2%  € 258  10% 

 
 
3.4.5.3 Costs and benefits for an apartment building 
 
The costs associated with improving EE for a typical apartment building of 15 units in FYR Macedonia 
are presented in Table 96. An apartment building could dramatically improve energy efficiency with an 
investment of ~EUR 61,800 to EUR 73,800 (for those heating on wood). The demand-side measures 
highlighted in light grey below can be considered as standard measures. For an apartment building 
where the individual apartments are heating using inefficient wood stoves, the efficiency gains for heat 
are potentially dramatic. For such dwellings, addressing the heating source is important since EE 
measures could exacerbate health problems due to indoor pollution (already a problem) being “sealed 
in” to the dwelling. 
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Table 96: Typical costs and energy performance improvements of EE measures in an apartment building of 
15 apartments (incl. labour and VAT) – FYR Macedonia 

    Costs Energy characteristics 

    Per unit cost 
Units per 
building 

Cost per 
building 

Cost per 
dwelling Unit Before After 

EE Outer walls m2  € 45  €/m2 822  € 36,990  € 2,466 U (W/m2K) 1.6 0.45

EE Windows m2  € 90  €/m2 225  € 20,250  € 1,350 U (W/m2K) 3.5 1.8

Roof 
improvement m2 

 € 20  €/m2 230  € 4,600  € 307 U (W/m2K) 1.7 0.25

Thermostatic 
valves Pieces 

 € 15  €/pc 60  € 2,100 
 € -  

 € 140 % of 
consumption 
 

100% 90%

Hydraulic 
balance valves Pieces 

 € 40  €/pc 30 

Solar Water 
Heater Pieces 

 € 650  €/pc 15  € 9,750  € 650 % energy for 
DHW 

100% 35%

Efficient 
boiler/stove (if a 
wood stove) Pieces 

 € 800  
 

€/pc 
 

15  € 12,000  € 800 Efficiency - 
heat 

40% 80%

Efficiency - 
DHW 

100% 100%

Air-sourced heat 
pump Pieces 

 € 3,250  
 

€/pc 
 

15  € 48,750  € 3,250 COP - heat 1.0 3.0
COP - DHW 1.0 3.0

Ground-sourced 
heat pump kW 

 € 1,300  
 

€/kW 
 

44  € 57,200  € 3,813 COP 
 

1.0 3.5
1.0 3.5

Source: Values here for costs are based on the expert judgment of the consultancy team based on existing market 
conditions 
 
The savings from the demand-side measures are estimated to result in end-use energy demand 
savings of 57 - 59%, fuel demand savings of 57 - 59% for electricity and DH, and fuel demand savings 
of 71% in the case of improving the stove/boiler for wood heating. 
 
The expected energy cost reductions in year 1 are calculated to be: 

 For an apartment building heating using electricity – EUR 6,890; 
 For an apartment building heating using DH – EUR 4,827; 
 For an apartment building heating using firewood – EUR 3,594. 

The financial savings are calculated with the following assumptions: 
 A 10% investment of own-funds by the HOA; 
 5-year term 
 12% interest rate  
 2% bank fee 
 Price increases of 2%/year to account for inflation for DH and firewood, and for electricity 

4%/year for the first 6 years and 2% afterwards. 
 20% discount rate – which is high due to the nature of collective investment and perceived risks 

of rewards. 

The various levels of NPV according to different grant levels are provided in the tables below according 
to the different fuels. The Credit/Income uses the median household income of the country (EUR 445), 
while Cost/Income includes the amount of savings due to energy savings. The IRR is the leveraged IRR 
of the investment including the loan. 
 
It can be seen that there is a financial case to be made for investments when the heating is provided by 
electricity regardless of any grant though the NPV is still negative until there is a grant of 30 – 40%. 
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However, for homes heating with DH or firewood, a grant of 50% is still insufficient to increase the NPV 
to 0. 
 

Table 97: FYR Macedonia – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of 
investments in an apartment building according to different grant levels – heating with electricity 

Grant Credit/Income Cost/Income NPV IRR 
0% 18.7% 10.1% -€ 22,888  8% 

10% 16.6% 8.0% -€ 16,917  10% 

20% 14.5% 5.9% -€ 10,945  13% 

30% 12.5% 3.9% -€ 4,974  16% 

40% 10.4% 1.8%  € 998  21% 

50% 8.3% -0.3%  € 6,969  27% 
 

Table 98: FYR Macedonia – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of in an 
apartment building according to different grant levels – heating with DH 

Grant Credit/Income Cost/Income NPV IRR 
0% 19.3% 13.3% -€ 37,486  0% 

10% 17.2% 11.2% -€ 31,312  2% 

20% 15.0% 9.0% -€ 25,137  4% 

30% 12.9% 6.9% -€ 18,963  6% 

40% 10.7% 4.7% -€ 12,789  9% 

50% 8.6% 2.6% -€ 6,615  13% 

 

Table 99: Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in an 
apartment building according to different grant levels – heating with firewood 

Grant Credit/Income Cost/Income NPV IRR 
0% 22.3% 17.8% -€ 51,494  -6% 

10% 19.8% 15.4% -€ 43,209  -5% 

20% 17.4% 12.9% -€ 34,924  -3% 

30% 14.9% 10.4% -€ 26,640  -1% 

40% 12.4% 7.9% -€ 18,355  1% 

50% 9.9% 5.4% -€ 10,070  4% 
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3.5 Montenegro 
 

3.5.1 Households’ current energy use by energy type, taking into account building 
type, income, demographics and regional and urban/rural differences 

Energy sources for the residential sector are dominated by firewood and electricity. In urban areas, 
electric A/C units provide the bulk of heating sources while in rural areas wood stoves provide the 
majority of heating needs. It is also noteworthy that older high-rise buildings are dominated by heating 
based on wood stoves with some based on lignite heaters. 
 

Table 100: Montenegro – Type of fuel utilized in various types of buildings 

Type of fuel 

Low Buildings 
(Detached semi-

detached houses) - 
built before 1980 

Low Buildings 
(Detached semi-

detached houses) - 
built after 1980 

High Rise Buildings 
(flats and 

apartments) - built 
before 1980 

High Rise Buildings 
(flats and 

apartments) - built 
after 1980 

Diesel old 
systems 0.6% 1.4% 0.0% 1.4%
LPG stoves 0.6% 0.6% 0.0% 0.6%
Natural gas 0.0% 0.0% 0.0% 0.0%
Wood stoves 63.4% 62.6% 76.0% 62.6%
Lignite 0.0% 0.0% 24.0% 0.0%
Heavy fuel oil 0.0% 0.0% 0.0% 0.0%
Electric stoves 1.5% 1.5% 0.0% 1.5%
Electric A/C units 33.9% 33.9% 0.0% 33.9%
Total 100.0% 100.0% 100.0% 100.0%
Source: Data taken from the bottom-up model of energy consumption in residential sector developed 
within the LOCSEE project - www.locsee.eu/. 
 
It is worth noting that there are major gas infrastructure plans for Montenegro in the coming decade (i.e. 
the Trans-Adriatic Pipeline coupled with the Ionian Adriatic Pipeline which will pass through the country) 
which – assuming that the gas is utilized in Montenegro – could change the ratios significantly in terms of 
energy usage in the country. 
 
 

3.5.2 Households’ income situation (by income category), structure of 
expenditures specifically expenditures related to housing (rents, mortgages, 
operation and maintenance costs, utility cost and separately energy costs): 

The per capita GDP of Montenegro in 201233 was EUR 5,063 with an average household income of EUR 
619 per month in 2013.34 Table 101 outlines the expenditure profile of average households in different 
geographic areas. The poverty line in 2012 was defined as having an income below EUR 182.43 per 
month per adult member of the household – and was 11.3% in 2012.35  
 
Though the costs of rent, mortgage, water and electricity are not disaggregated, these amounts can be 
considered as likely approximately how much energy costs are (perhaps after subtracting 20%) because 

                                                 
33 MONSTAT (2013) Gross domestic product of Montenegro in 2012 
34 MONSTAT (2013) Household Budget Survey in 2013 
35 MONSTAT (2013) Office of statistics for the labour market, living conditions, social services and household 
expenditures (Odsjek statistike tržišta rada, uslova života, socijalne usluge i potrošnje domaćinstava) 
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most households own their own homes outright without any debt. It is highly likely that average energy 
costs represent more than 10% of income for most income groups – meaning that a significant portion of 
the society could likely be classified as in “fuel poverty”. 
 

Table 101: Montenegro – Household incomes and expenditure profiles (per month) – all amounts in EUR 

Geographical 
area 

# of 
households 
within this 

geographical 
area 

Average 
income 

within this 
geographical 

area 

Average 
costs of 

rent/ 
mortgage, 
water and 
electricity 

Average 
costs of 
building 
O & M 

(including 
furniture) 

Fuel 
wood 

Average 
non-

energy 
utility 
costs 

Average 
energy 
costs 

Urban areas 126,087 652 87 27 4 No source available 
for disaggregated 
statistics 

Rural areas 66,110 555 69 17 7 
Podgorica 56,802 690 85 19 5 
All of 
Montenegro 

192,197 619 81 24 5 

Source: MONSTAT (2013) Office of statistics for the labour market, living conditions, social services and 
household expenditures (Odsjek statistike tržišta rada, uslova života, socijalne usluge i potrošnje 
domaćinstava) 
 

3.5.3 Current and projected energy tariffs, including the level of direct subsidies 
applied in each country and if relevant, any plans for eliminating subsidies 

Energy tariffs in Montenegro are low in comparison to EU averages – though higher than many of the 
other countries analysed in this study. It is expected that prices for electricity will increase to 120 
EUR/MWh by 2020 for peak times and 110 EUR/MWh for non-peak times. 
 
There is a direct subsidy only for electricity bills for socially vulnerable categories of citizens: for monthly 
bills up to EUR 60, the subsidy amounts to a 40 % discount. For monthly bill over EUR 60, the subsidy 
amounts to EUR 24. 
 

Table 102: Montenegro – Prices of energy 

Type of energy Price (EUR/MWh - including VAT) 
Electricity (peak) 100  
Electricity (off-peak) 100  
Heating oil (light oil) 107 
Firewood 66.08 
Coal (mix) 16.72  
LPG 91 
District Heating 1.92 EUR/m2 -  legal entities (per 

month) 
0.6 EUR/m2 – households (per month) 

 

3.5.4 Current penetration of typical energy efficiency investments in households 
(by income category), with typical cost and energy performance and 
percentage of use 

The overall level of implementation of EE measures in households is low – particularly in poorer 
households. In wealthier households, the implementation of windows replacement is quite popular. While 
statistics are not available, it is noteworthy that some Government and international-donor sponsored 
programmes to stimulate the market for efficient wood heaters have resulted in significant investments in 
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this area as well. There is likely also significant scope for solar hot water heaters – especially on the 
coast. 
 

Table 103: Montenegro – Estimated penetration of typical EE investments in households (by income 
category) 

 Walls refurbishment Windows replacement 

Poor class households (income below poverty line) 0-1% 2-3% 
Middle class households 
(average income) 10-15% 35-40%

High class households (over 1240 EUR/month) 65-70% 85-90%
Source: MONSTAT (2013) Household Budget Survey in 2013 
 
 

3.5.5 Assessment of investment affordability 

The assessment of affordability examined typical costs and energy performance of EE measures for a 
house, an apartment within a building, and for an entire building. The financial benefits, payback periods, 
and NPV will vary dramatically according to the type (and therefore cost) of the heating source. 
Additionally, for houses utilizing wood, an extra investment would usually be necessary into an 
efficient/safe heating system. This heating system would pay for itself quickly if no demand-side 
measures are introduced, but more slowly if no demand-side measures are introduced. The exception is 
when they already have efficient systems – such as those operating on pellets. 
 
The models developed include an estimated “rebound effect” of 15% of energy usage – meaning that the 
actual expected energy savings would be less than the calculated energy savings. This would be due to 
behaviour of the building users (e.g. many people will open the windows for a while during winter to air 
out their homes even when the heating is on) and suppressed demand (many people only heat a few 
rooms in their houses or keep the temperatures low due to cost considerations). 
 
3.5.5.1 Costs and benefits for a house 
 
The costs associated with improving EE for a typical house in Montenegro are presented in Table 104. 
An individual house could dramatically improve energy efficiency with an investment of ~EUR 6,300. The 
demand-side measures highlighted in light grey below can be considered as standard measures. For a 
house heating using an inefficient wood or coal stove, the efficiency gains for heat are potentially 
dramatic. For such buildings, addressing the heating source is important since EE measures could 
exacerbate health problems due to indoor pollution (already a problem) being “sealed in” to the dwelling. 
 

Table 104: Montenegro – Typical costs and energy performance improvements of EE measures in a house 
(incl. labour and VAT) 

    Costs Energy characteristics 

    Per unit cost 
Units per 
building 

Cost per 
building 

Cost per 
dwelling Unit Before After 

EE Outer walls m2  € 22  €/m2 171  € 3,762  € 3,762 U (W/m2K) 3.05 0.45

EE Windows m2  € 100  €/m2 15  € 1,500  € 1,500 U (W/m2K) 3.75 1.8

Roof 
improvement m2 

 € 30  €/m2 52  € 1,553  € 1,553 U (W/m2K) 3.7 0.25

Thermostatic 
valves Pieces 

 € 15  €/pc 8  € 320  € 320 % of 
consumption 

100% 90%
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Hydraulic 
balance valves Pieces 

 € 40  €/pc 5  

Solar Water 
Heater Pieces 

 € 650  €/pc 2  € 1,300  € 1,300 % energy for 
DHW 

100% 35%

Efficient 
boiler/stove (if a 
wood/coal stove) Pieces 

 € 1,000  
 

€/pc 
 

1  € 1,000  € 1,000 Efficiency - 
heat 

40% 80%

Efficiency - 
DHW 

100% 100%

Air-sourced heat 
pump Pieces 

 € 4,800  
 

€/pc 
 

1  € 4,800  € 4,800 COP - heat 0.4 3.0
COP - DHW 1.0 3.0

Ground-sourced 
heat pump kW 

 € 1,300  
 

€/kW
 

6  € 7,800  € 7,800 COP 
 

0.4 3.5
1.0 3.5

Source: Values here for costs are based on the expert judgment of the consultancy team based on existing market 
conditions 
 
The savings from the demand-side measures are estimated to result in end-use energy demand 
savings of 72%, fuel demand savings of 72% for electricity, and fuel demand savings of 79% in the 
case of improving the stove/boiler for wood or coal heating. 
 
The expected energy cost reductions in year 1 are calculated to be: 

 For a house heating using electricity – EUR 1153  
 For a house heating using firewood – EUR 638 

The financial savings are calculated with the following assumptions: 
 No participation with own funds by the household 
 8-year term  
 8% interest rate  
 1% bank fee 
 Price increases of 2%/year to account for inflation for all fuels (electricity and firewood) 
 5% discount rate 

The various levels of NPV according to different grant levels are provided in the tables below according 
to the different fuels. The Credit/Income uses the median household income of the country (EUR 619), 
while Cost/Income includes the amount of savings due to energy savings. The IRR is the leveraged IRR 
of the investment including the loan. 
 
It can be seen that there is a financial case to be made for investments when the heating is provided by 
electricity regardless of any grant. However, for homes heating with firewood, a substantial grant (20 – 
30%) is needed to get the NPV to 0. 
 

Table 105: Montenegro – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of 
investments in an individual house according to different grant levels – heating with electricity 

Grant Credit/Income Cost/Income NPV IRR 
0% 16.1% 0.6%  € 5,427  23% 

10% 14.5% -1.0%  € 6,239  29% 

20% 12.9% -2.6%  € 7,052  37% 

30% 11.3% -4.2%  € 7,865  49% 

40% 9.7% -5.9%  € 8,678  68% 

50% 8.1% -7.5%  € 9,491  97% 
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Table 106: Montenegro – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of 
investments in an individual house according to different grant levels – heating with firewood 

Grant Credit/Income Cost/Income NPV IRR 
0% 18.5% 10.0% -€ 1,936  0% 

10% 16.6% 8.2% -€ 1,004  2% 

20% 14.8% 6.3% -€ 72  5% 

30% 12.9% 4.5%  € 860  8% 

40% 11.1% 2.6%  € 1,792  13% 

50% 9.2% 0.8%  € 2,724  20% 

 
 
3.5.5.2 Costs and benefits for a dwelling within an dwelling within an apartment building 
 
Similar models were developed for dwellings within an apartment building. However, the potential 
measures are in most cases limited to replacing windows (~EUR 1,000 per apartment) and replacing 
heating sources with either an efficient wood stove (~EUR 1,000 per apartment). These models use the 
same financing assumptions as those for houses. 
 
It can be noticed that for apartment dwellings heating with firewood, it is possible to have a positive NPV 
with a relatively small grant (~10%). This is also due to the fact that the typical apartment using firewood 
will be in a location which is cold such as Plevlja or Nikšić. For dwellings heating with electricity, the NPV 
remains below 0 despite substantial grants. These types of apartments are typically in milder climates, 
requiring less heating. 
 

Table 107: Montenegro – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of 
investments in a dwelling in an apartment building according to different grant levels – heating with 
electricity 

Grant Credit/Income Cost/Income NPV IRR 
0% 2.4% 1.9% -€ 788  -14% 

10% 2.1% 1.7% -€ 668  -12% 

20% 1.9% 1.4% -€ 549  -11% 

30% 1.7% 1.2% -€ 430  -9% 

40% 1.4% 1.0% -€ 310  -6% 

50% 1.2% 0.7% -€ 191  -3% 
 

Table 108: Montenegro – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of 
investments in a dwelling in an apartment building according to different grant levels – heating with 
firewood 

Grant Credit/Income Cost/Income NPV IRR 
0% 4.7% 2.1% -€ 82  4% 

10% 4.3% 1.6%  € 156  7% 

20% 3.8% 1.1%  € 395  10% 

30% 3.3% 0.7%  € 633  15% 

40% 2.8% 0.2%  € 872  21% 

50% 2.4% -0.3%  € 1,111  31% 

 
 
 
3.5.5.3 Costs and benefits for an apartment building 
 
The costs associated with improving EE for a typical apartment building of 15 units in Kosovo are 
presented in Table 109. An apartment building could dramatically improve energy efficiency with an 
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investment of ~EUR 41,600 to EUR 56,600 (for those heating on wood). The demand-side measures 
highlighted in light grey below can be considered as standard measures. For an apartment building 
where the individual apartments are heating using inefficient wood stoves, the efficiency gains for heat 
are potentially dramatic. For such dwellings, addressing the heating source is important since EE 
measures could exacerbate health problems due to indoor pollution (already a problem) being “sealed 
in” to the dwelling. 
 

Table 109: Montenegro – Typical costs and energy performance improvements of EE measures in an 
apartment building of 15 apartments (incl. labour and VAT)  

    Costs Energy characteristics 

    Per unit cost 
Units per 
building 

Cost per 
building 

Cost per 
dwelling Unit Before After 

EE Outer walls m2  € 22  €/m2 897  € 19,734  € 1,316 U (W/m2K) 3.05 0.45

EE Windows m2  € 100  €/m2 150  € 15,000  € 1,000 U (W/m2K) 3.75 1.8

Roof 
improvement m2 

 € 30  €/m2 230  € 6,900  € 460 U (W/m2K) 3.7 0.25

Thermostatic 
valves Pieces 

 € 15  €/pc 60  € 2,100 
 € -  

 € 140 % of 
consumption 
 

100% 90%

Hydraulic 
balance valves Pieces 

 € 40  €/pc 30 

Solar Water 
Heater Pieces 

 € 650  €/pc 15  € 9,750  € 650 % energy for 
DHW 

100% 35%

Efficient 
boiler/stove (if a 
wood stove) Pieces 

 € 1,000  
 

€/pc 
 

15  € 15,000  € 1,000 Efficiency - 
heat 

40% 80%

Efficiency - 
DHW 

100% 100%

Air-sourced 
heat pump Pieces 

 € 4,800  
 

€/pc 
 

15  € 72,000  € 4,800 COP - heat 0.4 3.0
COP - DHW 1.0 3.0

Ground-sourced 
heat pump kW 

 € 1,300  
 

€/kW 
 

42  € 54,600  € 3,640 COP 
 

0.4 3.5
1.0 3.5

Source: Values here for costs are based on the expert judgment of the consultancy team based on existing market 
conditions 
 
The savings from the demand-side measures are estimated to result in end-use energy demand 
savings of 70%, fuel demand savings of 70% for electricity, and fuel demand savings of 78% in the 
case of improving the stove/boiler for wood heating. 
 
The expected energy cost reductions in year 1 are calculated to be: 

 For an apartment building heating using electricity – EUR 6,042; 
 For an apartment building heating using firewood – EUR 6,808 

The reason for the higher savings for firewood is that the location of a typical building heating with 
firewood is likely to be higher in altitude and have much colder winters. Buildings that heat using 
electricity are more likely to be in milder climates (Podgorica and the coast). 
 
The financial savings are calculated with the following assumptions: 

 A 10% investment of own-funds by the HOA; 
 5-year term 
 10% interest rate  
 2% bank fee 
 Price increases of 2%/year to account for inflation for both electricity and firewood. 
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 20% discount rate – which is high due to the nature of collective investment and perceived risks 
of rewards. 

The various levels of NPV according to different grant levels are provided in the tables below according 
to the different fuels. The Credit/Income uses the median household income of the country (EUR 619), 
while Cost/Income includes the amount of savings due to energy savings. The IRR is the leveraged IRR 
of the investment including the loan. 
 
It can be seen that there is a financial case to be made for investments when the heating is provided by 
electricity with a small grant (10%). However, for homes heating with firewood, a grant of over 30% is 
necessary to increase the NPV to 0. 
 

Table 110: Montenegro – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of 
investments in an apartment building according to different grant levels – heating with electricity 

Grant Credit/Income Cost/Income NPV IRR 
0% 6.6% 1.1% -€ 3,058  16% 

10% 5.9% 0.5%  € 311  20% 

20% 5.3% -0.2%  € 3,681  27% 

30% 4.6% -0.8%  € 7,050  35% 

40% 3.9% -1.5%  € 10,419  49% 

50% 3.3% -2.1%  € 13,789  72% 

 

Table 111: Montenegro – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of in an 
apartment building according to different grant levels – heating with firewood 

Grant Credit/Income Cost/Income NPV IRR 
0% 12.3% 6.2% -€ 20,373  8% 

10% 10.9% 4.8% -€ 14,905  10% 

20% 9.6% 3.5% -€ 9,436  13% 

30% 8.2% 2.1% -€ 3,967  17% 

40% 6.8% 0.7%  € 1,502  21% 

50% 5.5% -0.6%  € 6,970  28% 
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3.6 Serbia 
 

3.6.1 Households’ current energy use by energy type, taking into account building 
type, income, demographics and regional and urban/rural differences 

Energy for heating for residential dwellings is dominated by firewood (34%), mostly in stand-alone 
houses where wood covers over 40% of needs. District heating meets 18% of heating needs, and coal 
15%. Electricity is used by 12% of dwellings for heating.  A breakdown of heating by building type is 
given in Table 112. 
 

Table 112: Serbia – Heating type for various building types 

 

Stand-
alone 
house 
(with 

permits) 

Stand-
alone 
house 

(without 
permits) 

Two-
dwelling 
buildings 

Apartment 
buildings 

Total 
dwellings 

Percentage 
of total 

Number of dwellings 
(millions) 

1.31 0.62 0.27 1.02  100%

% of heating energy from 
electricity (total) 

10 10 15 15 386,500 12%

% of heating energy from 
light and heavy fuel oil 
(total) 

5 5 5 15 263,000 8%

% of heating energy from 
natural gas + LPG (total) 

15 5 10 15 407,500 13%

% of heating energy from 
firewood (total) 

40 50 40 15 1,095,000 34%

% of heating energy from 
coal (total) 

20 25 10 5 495,000 15%

% of heating energy from 
district heating (total) 

10 5 20 35 573,000 18%

Source: Expert judgements based on statistical data (Census 2012) and information from newspaper and 
professional literature. 
 

3.6.2 Households’ income situation (by income category), structure of 
expenditures specifically expenditures related to housing (rents, mortgages, 
operation and maintenance costs, utility cost and separately energy costs): 

 
According to official figures the per capita GDP of Serbia in 2012 was 5,315 USD (in nominal 2005 units) 
– or ~4,100 EUR with a median household income of approximately 470 EUR (net) per month.36 Table 
113 outlines the typical household expenditure profile for various income groups. It is noteworthy that for 
households in almost all income groups, average energy costs are over 10% – meaning that a significant 
portion of the society could likely be classified as in “fuel poverty”. 
 

Table 113: Household income groups and expenditure profiles (monthly) in Serbia 

                                                 
36 As cited in the following news article: http://www.dnevno.rs/biznis/novac/140548-domacinstva-u-srbiji-u-proseku-
raspolazu-sa-55-280-dinara-mesecno.html  



 

Eco, December 2014  Task 1 Market overview    89 

Net Income 
represented 
(€/month) 

Average used 
for calculation 
of energy 
costs/income 

Approx # of 
households 
with this 
level of 
income 

Percentage 
of 

households 
with this 
level of 
income 

Average 
costs of 

rent/ 
mortgage, 
€/month 

Average 
costs of 
building 
O & M, 

€/month

Average 
non-

energy 
utility 
costs, 

€/month 

Average 
energy 
costs 

Energy 
costs as 

% of 
income

3,000 - 5,000 4,000 2,600 0.1% 750 500 250 300 8% 
1,000-3,000 2,000 78,000 3.0% 500 250 200 250 13% 
500-1,000 750 312,000 12.0% 250 150 100 150 20% 
100-500 300 1,326,000 51.0% 100 50 50 75 25% 

100 100 884,000 34.0% 40 0 15 15 15% 
 Source: National Expert calculations based on daily newspapers and professional literature 
 

3.6.3 Current and projected energy tariffs, including the level of direct subsidies 
applied in each country and if relevant, any plans for eliminating subsidies 

Energy tariffs in Serbia are low in comparison to EU averages. In particular, electricity prices are below 
€0.80 per kWh, and off-peak electricity is very inexpensive at €0.19. Electricity prices are expected to 
increase by at least 75% up to 2020. No specific details on the levels of subsidies could be compiled. 
Tariffs are given in Table 114. 
 

Table 114: Energy tariffs in Serbia 

Type of energy 
Price (EUR/MWh - 

including VAT) 
Electricity (peak) 75.0
Electricity (off-peak) 19.0
Average electricity 54.0
Heating oil (light fuel oil) 125.0
Heavy fuel oil  46.5
Natural gas 48.6
Firewood 13.5
Coal (mix) 21.1
LPG 132.7
District Heating 57.0
 
 

3.6.4 Current penetration of typical energy efficiency investments in households 
(by income category), with typical cost and energy performance and 
percentage of use 

The overall level of implementation of EE measures in households is fairly low – particularly in poorer 
households. In wealthier households, the implementation of outer wall insulation, efficient windows, roof 
insulation and thermostatic valves is estimated to be virtually 100%. Given these estimates, there is 
likely significant scope for EE measures for credit-worthy households. 
 

Table 115: Estimated penetration of typical EE investments in households (by income category) 

Income 
level 

# of households 
at this income 

level 

Outer wall 
insulation (% 
penetration) 

Efficient 
windows 

Roof 
insulation 

Thermostatic 
valves + 
hydraulic 
balancing 
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3000-5000 2,600 100% 100% 100% 100% 
1000-3000 78,000 50% 75% 75% 50% 
500-1000 312,000 25% 50% 20% 25% 
100-500 1,326,000 5% 10% 5% 5% 

100 884,000 0 0 0 0 
Total  7.3% 13.6% 7.5% 7.3% 
Note: The percentages above are mostly based on expert judgement, but the totals are calculated using 
an examination of a real number of households. 
 

3.6.5 Assessment of investment affordability 

The assessment of affordability examined typical costs and energy performance of EE measures for a 
house, an apartment within a building, and for an entire building. The financial benefits, payback periods, 
and NPV will vary dramatically according to the type (and therefore cost) of the heating source. 
Additionally, for houses utilizing wood or coal, an extra investment would usually be necessary into an 
efficient/safe heating system. This heating system would pay for itself quickly if no demand-side 
measures are introduced, but more slowly if no demand-side measures are introduced. 
 
The models developed include an estimated “rebound effect” of 15% of energy usage – meaning that the 
actual expected energy savings would be less than the calculated energy savings. This would be due to 
behaviour of the building users (e.g. many people will open the windows for a while during winter to air 
out their homes even when the heating is on) and suppressed demand (many people only heat a few 
rooms in their houses or keep the temperatures low due to cost considerations). 
 
3.6.5.1 Costs and benefits for a house 
 
The costs associated with improving EE for a typical house in Serbia are presented in Table 116. An 
individual house could dramatically improve energy efficiency with an investment of ~EUR 9,600 (or 
~EUR 10,600 if they replace an inefficient wood or coal stove). The demand-side measures highlighted 
in light grey below can be considered as standard measures. For a house heating using an inefficient 
wood or coal stove, the efficiency gains for heat are potentially dramatic. For such buildings, addressing 
the heating source is important since EE measures could exacerbate health problems due to indoor 
pollution (already a problem) being “sealed in” to the dwelling. 
 

Table 116: Serbia – Typical costs and energy performance improvements of EE measures in a house (incl. 
labour and VAT) 

    Costs Energy characteristics 

    Per unit cost 
Units per 
building 

Cost per 
building 

Cost per 
dwelling Unit Before After 

EE Outer walls m2  € 30  €/m2 103  € 3,090  € 3,090 U (W/m2K) 2 0.45

EE Windows m2  € 120  €/m2 30  € 3,600  € 3,600 U (W/m2K) 5 1.8

Roof 
improvement m2 

 € 35  €/m2 83  € 2,898  € 2,898 U (W/m2K) 2.05 0.25

Thermostatic 
valves Pieces 

 € 15  €/pc 8  € 320 
 € -  

 € 320 % of 
consumption 
 

100% 90%

Hydraulic 
balance valves Pieces 

 € 40  €/pc 5 

Solar Water 
Heater Pieces 

 € 370  €/pc 2  € 740  € 740 % energy for 
DHW 

100% 35%

Efficient 
boiler/stove (if a Pieces 

 € 1,000  
 

€/pc 
 

1  € 1,000  € 1,000 Efficiency - 
heat 

40% 80%
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wood/coal 
stove) 

Efficiency - 
DHW 

100% 100%

Air-sourced 
heat pump Pieces 

 € 4,800  
 

€/pc 
 

1  € 4,800  € 4,800 COP - heat 0.4 3.0
COP - DHW 1.0 3.0

Ground-
sourced heat 
pump kW 

 € 1,300  
 

€/kW 
 

5  € 6,500  € 6,500 COP 
 

0.4 3.5
1.0 3.5

Source: Values here for costs are based on the expert judgment of the consultancy team based on existing market 
conditions 
 
The savings from the demand-side measures are estimated to result in end-use energy demand 
savings of 65%, fuel demand savings of 65% for electricity, DH, and natural gas, and fuel demand 
savings of 75% in the case of improving the stove/boiler for firewood heating. 
 
The expected energy cost reductions in year 1 are calculated to be: 

 For a house heating using electricity – EUR 796 
 For a house heating using natural gas37 – EUR 796 
 For a house heating using firewood – EUR 572 
 For a house heating using DH – EUR 866 

The financial savings are calculated with the following assumptions: 
 No participation with own funds by the household 
 8-year term  
 6% interest rate  
 1% bank fee 
 Price increases of10% per year for electricity for the first 10 years and 2%/year to account for 

inflation for all other energy sources. 
 5% discount rate 

The various levels of NPV according to different grant levels are provided in the tables below according 
to the different fuels. The Credit/Income uses the median household income of the country (EUR 470), 
while Cost/Income includes the amount of savings due to energy savings. The IRR is the leveraged IRR 
of the investment including the loan. 
 
It can be seen that there is a financial case to be made for investments when the heating is provided by 
electricity regardless of any grant. However, for homes heating with natural gas or DH, a grant of 10% 
would be necessary for the NPV to be 0. For firewood, a substantial grant (over 40%) is needed to get 
the NPV to 0. 
 

Table 117: Serbia – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in 
an individual house according to different grant levels – heating with electricity 

Grant Credit/Income Cost/Income NPV IRR 
0% 27.6% 13.5%  € 2,015  9% 

10% 24.9% 10.8%  € 3,073  12% 

20% 22.1% 8.0%  € 4,131  16% 

30% 19.4% 5.2%  € 5,190  21% 

40% 16.6% 2.5%  € 6,248  27% 

50% 13.8% -0.3%  € 7,306  38% 

                                                 
37 The reason that the financial savings for natural gas and for electricity are the same even though the natural gas 
price is slightly lower is because natural gas boilers only operate on 90% efficiency levels – meaning reducing the 
demand by 1 kWh reduced fuel consumption by 1.11 kWh. 
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Table 118: Serbia – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in 
an individual house according to different grant levels – heating with natural gas 

Grant Credit/Income Cost/Income NPV IRR 
0% 34.2% 16.7% -€ 1,225  2% 

10% 30.8% 13.3% -€ 166  5% 

20% 27.4% 9.9%  € 892  8% 

30% 23.9% 6.5%  € 1,950  12% 

40% 20.5% 3.1%  € 3,009  17% 

50% 17.1% -0.4%  € 4,067  26% 

 

Table 119: Serbia – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in 
an individual house according to different grant levels – heating with firewood 

Grant Credit/Income Cost/Income NPV IRR 
0% 30.5% 20.4% -€ 4,963  -6% 

10% 27.5% 17.3% -€ 3,794  -4% 

20% 24.4% 14.3% -€ 2,626  -2% 

30% 21.4% 11.2% -€ 1,457  1% 

40% 18.3% 8.2% -€ 288  4% 

50% 15.3% 5.1%  € 880  9% 

 

Table 120: Serbia – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in 
an individual house according to different grant levels – heating with DH 

Grant Credit/Income Cost/Income NPV IRR 
0% 28.6% 13.2% -€ 762  3% 

10% 25.7% 10.4%  € 331  6% 

20% 22.9% 7.5%  € 1,425  9% 

30% 20.0% 4.7%  € 2,519  13% 

40% 17.1% 1.8%  € 3,612  19% 

50% 14.3% -1.1%  € 4,706  29% 

 
 
3.6.5.2 Costs and benefits for a dwelling within an apartment building 
 
Similar models were developed for dwellings within an apartment building. However, the potential 
measures are in most cases limited to replacing windows (~EUR 1,200 per apartment) and replacing 
heating sources with either an efficient wood stove (~EUR 1,000 per apartment). These models use the 
same financing assumptions as those for houses. 
 
It can be noticed that for apartment dwellings, it is practically impossible to have a positive NPV unless 
substantial grants (at least 40%) are provided. 
 

Table 121: Serbia – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in a 
dwelling in an apartment building according to different grant levels – heating with electricity 

Grant Credit/Income Cost/Income NPV IRR 
0% 3.5% 2.3% -€ 130  3% 

10% 3.1% 2.0%  € 3  5% 

20% 2.8% 1.7%  € 135  8% 

30% 2.4% 1.3%  € 268  11% 

40% 2.1% 1.0%  € 400  15% 
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50% 1.7% 0.6%  € 533  22% 
 

Table 122: Serbia – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in a 
dwelling in an apartment building according to different grant levels – heating with natural gas 

Grant Credit/Income Cost/Income NPV IRR 
0% 3.5% 2.3% -€ 585  -7% 

10% 3.1% 2.0% -€ 452  -5% 

20% 2.8% 1.7% -€ 320  -3% 

30% 2.4% 1.3% -€ 187  0% 

40% 2.1% 1.0% -€ 55  3% 

50% 1.7% 0.6%  € 78  8% 
 

Table 123: Serbia – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in a 
dwelling in an apartment building according to different grant levels – heating with firewood 

Grant Credit/Income Cost/Income NPV IRR 
0% 6.3% 4.3% -€ 1,073  -7% 

10% 5.7% 3.7% -€ 830  -5% 

20% 5.1% 3.0% -€ 588  -3% 

30% 4.4% 2.4% -€ 345  0% 

40% 3.8% 1.8% -€ 102  3% 

50% 3.2% 1.1%  € 141  8% 

 
 
3.6.5.3 Costs and benefits for an apartment building 
 
The costs associated with improving EE for a typical apartment building of 15 units in Serbia are 
presented in Table 124. An apartment building could dramatically improve energy efficiency with an 
investment of ~EUR 55,300 to EUR 65,000 (for those heating on wood). The demand-side measures 
highlighted in light grey below can be considered as standard measures. For an apartment building 
where the individual apartments are heating using inefficient wood or coal stoves, the efficiency gains for 
heat are potentially dramatic. For such dwellings, addressing the heating source is important since EE 
measures could exacerbate health problems due to indoor pollution (already a problem) being “sealed 
in” to the dwelling. 
 

Table 124: Serbia – Typical costs and energy performance improvements of EE measures in an apartment 
building of 15 apartments (incl. labour and VAT) 

    Costs Energy characteristics 

    Per unit cost 
Units per 
building 

Cost per 
building 

Cost per 
dwelling Unit Before After 

EE Outer walls m2  € 30  €/m2 897  € 26,910  € 1,794 U (W/m2K) 2 0.45

EE Windows m2  € 120  €/m2 150  € 18,000  € 1,200 U (W/m2K) 5 1.8

Roof 
improvement m2 

 € 35  €/m2 230  € 8,050  € 537 U (W/m2K) 2.05 0.25

Thermostatic 
valves Pieces 

 € 15  €/pc 75  € 2,325 
 € -  

 € 155 % of 
consumption 
 

100% 90%

Hydraulic 
balance valves Pieces 

 € 40  €/pc 30 

Solar Water 
Heater Pieces 

 € 370  €/pc 15  € 5,550  € 370 % energy for 
DHW 

100% 35%
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Efficient 
boiler/stove (if a 
wood/coal 
stove) Pieces 

 € 800  
 

€/pc 
 

15  € 12,000  € 800 Efficiency - 
heat 

40% 80%

Efficiency - 
DHW 

100% 100%

Air-sourced 
heat pump Pieces 

 € 4,800  
 

€/pc 
 

15  € 72,000  € 4,800 COP - heat 0.4 3.0
COP - DHW 1.0 3.0

Ground-sourced 
heat pump kW 

 € 1,300  
 

€/kW 
 

42  € 54,600  € 3,640 COP 
 

0.4 3.5
1.0 3.5

Source: Values here for costs are based on the expert judgment of the consultancy team based on existing market 
conditions 
 
The savings from the demand-side measures are estimated to result in energy savings of 64 to 66% for 
end use demand, 64% for fuel demand for electricity, natural gas and DH, and 75% reduction in fuel 
demand in the case of also installing an efficient stove/boiler for firewood heating. 
 
The expected energy cost reductions in year 1 are calculated to be: 

 For an apartment building heating using electricity – EUR 4,228 
 For an apartment building heating using natural gas – EUR 4,228 
 For an apartment building heating using firewood – EUR 3,065 
 For an apartment building using DH – EUR 4,605 

The financial savings are calculated with the following assumptions: 
 A 10% investment of own-funds by the HOA; 
 5-year term 
 10% interest rate  
 2% bank fee 
 Price increases of 2%/year to account for inflation energy prices, and for electricity 10%/year for 

the first 10 years, then 2% per year  
 20% discount rate – which is high due to the nature of collective investment and perceived risks 

of rewards. 

The various levels of NPV according to different grant levels are provided in the tables below according 
to the different fuels. The Credit/Income uses the median household income of the country (EUR 470), 
while Cost/Income includes the amount of savings due to energy savings. The IRR is the leveraged IRR 
of the investment including the loan. 
 
It can be seen that there is a financial case to be made for investments when the heating is provided by 
electricity, natural gas, or DH if there is a grant – boosting the leveraged IRR. However, the NPV of each 
building for each type of heating source does not reach 0 even with substantial grants (the exception 
being electricity which reaches an NPV of 0 at over 40%). 
 

Table 125: Serbia – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in 
an apartment building according to different grant levels – heating with electricity 

Grant Credit/Income Cost/Income NPV IRR 
0% 15.2% 10.2% -€ 21,680  8% 

10% 13.5% 8.5% -€ 16,566  10% 

20% 11.8% 6.8% -€ 11,452  13% 

30% 10.1% 5.1% -€ 6,338  15% 

40% 8.4% 3.4% -€ 1,224  19% 

50% 6.7% 1.7%  € 3,890  24% 
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Table 126: Serbia – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of in an apartment 
building according to different grant levels – heating with natural gas 

Grant Credit/Income Cost/Income NPV IRR 
0% 15.2% 10.2% -€ 29,887  1% 

10% 13.5% 8.5% -€ 24,773  3% 

20% 11.8% 6.8% -€ 19,659  5% 

30% 10.1% 5.1% -€ 14,545  7% 

40% 8.4% 3.4% -€ 9,431  11% 

50% 6.7% 1.7% -€ 4,317  15% 

 

Table 127: Serbia – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in 
an apartment building according to different grant levels – heating with firewood 

Grant Credit/Income Cost/Income NPV IRR 
0% 18.6% 15.0% -€ 47,410  -6% 

10% 16.5% 12.9% -€ 41,137  -5% 
20% 14.5% 10.8% -€ 34,864  -4% 
30% 12.4% 8.8% -€ 28,592  -2% 
40% 10.3% 6.7% -€ 22,319  1% 
50% 8.3% 4.6% -€ 16,046  4% 

 

Table 128: Serbia – Credit to income ratio, cost to income ratio, NPV, and leveraged IRR of investments in 
an apartment building according to different grant levels – heating with DH 

Grant Credit/Income Cost/Income NPV IRR 
0% 15.8% 10.4% -€ 30,225  1% 

10% 14.1% 8.6% -€ 24,886  3% 

20% 12.3% 6.9% -€ 19,548  5% 

30% 10.6% 5.1% -€ 14,209  8% 

40% 8.8% 3.3% -€ 8,871  11% 

50% 7.0% 1.6% -€ 3,532  16% 
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4 Behavioural aspects of the sector 

4.1 Factors determining decisions to invest in energy efficiency 
measures in multi-owner apartment buildings  

 
Experience has shown that encouraging energy efficiency in multi-owner apartment buildings is 
challenging – in the Western Balkans and beyond – even where legislation is favourable. Reasons 
include inadequacies in housing legislation, in particular impacting on decision-making processes in 
multi-family buildings and the use of maintenance funds as collateral and related difficulties in 
mobilisation of financing from commercial banks.  
 
Given this challenge, we have given attention to understanding the priorities and barriers as perceived 
by the home-owners themselves – regular people such as mums, dads, and pensioners living in multi-
owner apartment buildings. To do this we have made use of a structured barrier analysis survey, 
supplemented by semi-structured interviews with home owners in the 6 countries.  
 

4.2 Results from barrier analysis 
The structured barrier analysis survey used a formative research methodology that is part of the 
“Designing for Behaviour Change Framework”, which allows for statistical analysis of the data to 
understand the determinants that can block people from taking action to improve the quality of their lives. 
The technique also can identify the positive attributes of an action that act as promoters and can be used 
to “sell” a desirable behaviour. 
 
Bearing in mind the time-frame and the scope of the assignment a limited preliminary assessment was 
carried out for the 6 countries that are part of the study. In a full-scale barrier analysis it is usual to 
survey at least 45 doers of the desired actions, and 45 non-doers in each study area (country). We have 
completed interviews with 27 doers and 43 non-doers covering the entire region. In total this involved 
interviewing 49 men and 21 women. The interview questions for the barrier analysis section of the study 
are given in Annex A. 
 
The desired behaviour, that was part of the analysis, was: 
 
Apartment building representatives (formal or informal home owner associations or management 
companies) take bank loans for building modernization 
 
 
In the region, there are only a few multi-owner apartment buildings where bank loans for modernization 
have in practice been taken by apartment building representatives, so the definition of doers was relaxed 
somewhat to incorporate building representatives that would like to take a bank loan, but haven’t yet. 
 
The determinants that were tested in the survey part of the interview include perceived self-efficacy / 
skills, perceived positive and negative consequences, social norms, access (perceptions of how difficult 
it is to get advice and/or a loan), perceptions of risk, severity, efficacy of the action (will it solve the 
problem), and perceptions of morality.  
 
Results are presented below. 
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4.2.1 Survey sample 

Of the 70 building owners representatives that were interviewed, 17% were “representatives of the 
association of home owners”, 23% “representatives of apartment owners in a multi-apartment building” 
but not within a Home Owners Association structure, and 59% “owners of apartments in a multi-
apartment building without an official representative function”.  At a country level, the Serbia sample had 
no representatives of Home Owners Associations, with 85% being unofficial representatives of owners, 
and in Montenegro the sample was 100% official representatives of apartment owners. 
 
42% of respondents indicated that residents of the building had renovated or modernized the building or 
part of the building in the last 5 years, and 35% would like to but haven’t yet. Of these modernizations, 
21% borrowed money, and 32% would like to borrow money for renovations. For those that borrowed 
money, only a single respondent (in BiH) responded that they had borrowed money collectively, as a 
building. Grants from national or regional sources were present in 19% of renovations (all of them in 
Montenegro, and one each in Kosovo and BiH).  
 
As shown in Figure 38, below, improved windows, insulation of walls, and insulation of the roof 
dominated the list of renovations made. Improvement of windows is clearly a priority in spite of the fact 
that, as underlined by the modelled reference buildings in the economic analysis window improvements 
have long pay-back periods. Therefore the decision to upgrade windows is likely not motivated by energy 
savings. 
 

 
Figure 38: Renovations made by respondents over the past 5 years 

 

4.2.2 Self-efficacy and skills 

Perceptions of the adequacy of knowledge, resources and skills were not statistically separable between 
doers and non-doers. Over 65% of respondents indicated that with their present knowledge, resources 
and skills, as building representatives, could or possibly could take a loan for renovation of the building 
with the remaining respondents perceiving that they could not take a loan, or didn’t know. 
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When asked what would make it possible for building representatives to take loans for building 
renovation, the most frequently cited responses were: 

1. Clear, simple & quick application procedures (29%),  
2. Better relationships between residents (17%),  
3. Lower cost / favourable loan (14%),  
4. Incentives (10%), and  
5. Establishment of residents as a legal entity (6%).  

Three of these had statistical different responses (at a 95% confidence level) between doers and non-
doers with non-doers 3 times more likely to mention the need for clear, simple and quick application 
procedures, and 6 times more likely to mention a lower cost / favourable loan. On the other hand doers 
were 11 times more likely to mention the need for residents to be able to act as a legal entity than non-
doers. These differences point to a need to address a range of issues related to legal and social 
relationships between residents, along with simple and efficient loan procedures. Furthermore, 
advertising messages that convey the message about how clear, streamlined and quick the loan 
approval processes is, are likely to be influential. 
 
Similarly, when asked about what makes it difficult to take a loan, 30% of respondents indicated that 
poor loan conditions and/or complexity of obtaining a loan, 19% mentioned legal issues, and 17% the 
creation of conflict between residents. None of these responses had statistical differences between 
doers and non-doers. 
 

4.2.3 Positive and negative consequences  

When asked for the advantages of taking a loan for building renovation the four most frequently cited 
responses were: 

1. Better EE of the building/savings repay the loan (37%),  
2. Quicker realization of refurbishments (34%),  
3. Possibility of monthly repayment (26%) and  
4. Possibility of making a larger investment (11%).  

When asked about the disadvantages of taking a loan for renovation of their building high interest rates 
and the inability of residents to repay the loans was cited in 61% of cases and complex and long 
administrative procedures in 20% of cases. For all of these, both positive and negative consequences, 
there were no statistical difference between doers and non-doers (i.e. doers and non-doers did not 
respond differently at a 95% confidence level). 
 

4.2.4 Social norms 

Perceptions of social norms include approval and disapproval of taking loans by people in the 
community. When asked “do or would most of the people or groups that you know approve of your taking 
a loan for investment in renovation of your building?” most respondents (37%) responded positively but 
with some doubt (“possibly”), and “yes” and “don’t know” were both given as responses in 24% of cases. 
Perceptions on this question were statistically different at a 95% confidence level with doers 2.6 times 
more likely to respond “yes” and non-doers 5.2 times more likely to respond “possibly”. Doers were also 
3.4 times more likely to answer “don’t know” to this question. These differences indicate that marketing 
messages around social approval may be effective.  
 
When asked “who approves” and “who disapproves”, most respondents cited “people with incomes and 
stable jobs” (20%), and “educated / younger people” (24%) as those giving approval, and “people with no 
or very low incomes” were cited in 23% of cases. For approval, non-doers were 4 times more likely to 
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mention “people with income” than were doers at a 95% confidence level. There were no statistical 
differences between doers and non-doers for other responses. 
 
While the results on approval are not entirely unexpected the results do underline the importance given 
by residents to challenges with poorer residents in apartment buildings. 
 

4.2.5 Access 

Concerning perceptions of access, in responding to the question “how difficult is it to get advice”, 
responses were fairly evenly balanced between those that felt it was somewhat difficult (27%), those that 
that felt it was not difficult (29%) and those that did not know or would not say (24%). The response “very 
difficult” was given by 17%, with doers almost 5 times more likely to give this response than non-doers. 
Non-doers are 4 times more likely to respond somewhat difficult. This is unexpected, but may indicate 
that the perception of the difficulty in accessing advice by non-doers is lower than the reality experienced 
by doers. For a positive “word of mouth” message to be spread by early adopters, it seems that attention 
should be given to addressing challenges to accessing advice. 
 
In responding to the question “how difficult is it to get a loan for building renovation”, 31% don’t know or 
won’t say, 26% perceive it as being “very difficult”, and 24% indicated that it was “somewhat difficult”, 
with non-doers 3.5 times more likely to give this response that doers.   
 

4.2.6 Risk and Severity 

Risk relates to perceptions of respondent’s as to the likelihood that residents in their building may not be 
able to repay debts they have made for building renovation, and severity indicates perceptions of how 
serious a problem it would be if residents could not repay debts they have taken to renovate the building. 
The results were not statistically separable between doers and non-doers for either of these measures. 
 
For the sample as a whole, 50% of respondents indicated that it was “somewhat likely” and 23% that it 
was “very likely” that residents in their building could not repay their loans for building renovation.  
Concerning severity, 60% of respondents perceived that it was “very serious” and 31% that it was 
somewhat serious. 
 
Perceptions of risk and severity are clearly significant barriers but doers do not have statistically 
separable different perceptions from non-doers. A programme of activities that address these 
perceptions (and the risk themselves) would still clearly provide a strong influence on addressing 
barriers.  
 

4.2.7 Action efficacy 

Action efficacy relates to how likely it is that renovation of the building would save money by reducing 
operating costs that could be used to repay loans. A large proportion of both doers and non-doers 
inculcated that it was “very likely” (46%) or “somewhat likely” (36%). There was no statistical difference 
between doers and non-doers. The high positive scores for both groups indicates a good awareness of 
energy saving and the relationship with that and financing savings. It does not appear to be necessary to 
convince residents of this, and marketing messages could use this awareness as a stepping stone to 
other issues, such as “You know that renovating your building will save you money, but did you know 
that this reduces the risk of not being able to repay the loan?” 
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4.2.8 Policy 

Policy relates to perceptions by respondents as to the presence of laws or regulations that make it more 
or less likely that they will take a loan for building renovation. These were open questions where 
respondents were asked to list laws or rules (“what laws or rules are in place that you know of…”). Since 
in most cases respondents did not manage to go into specifics about laws, we have recoded these to 
“yes”, “no”, and “no not know” options can carried out the analysis with the recoded responses. None of 
these questions provided statistically significant differences between doers and non-doers, meaning that 
both groups answered in a similar way, and doers, for instance were not significantly more aware of laws 
and regulations than non-doers. For both positive and negative questions a large majority of respondents 
indicated that they “do not know”; 60% for laws or regulations that make it more likely they will borrow 
and 76% for laws and regulations making it less likely they will borrow. 
 
It is unclear whether greater awareness of laws and regulations would unlock positive behaviour, and 
further investigation could be beneficial to understand the best approach to address the lack of 
knowledge about laws and rules. 
 

4.2.9 Culture and morality 

Perceptions of culture (cultural rules and taboos to taking loans) and morality (whether taking a loan to 
renovate the building is a good or moral thing to do), indicated that these factors do not present barriers 
to taking of loans: 73% stated that there are no cultural rules or taboos, and 84% indicated that it is a 
“good or moral” thing to do to take a loan for building renovation. 
 
 

4.3 Results from semi-structured interviews 
 
Detailed interviews were held with most building representatives following the structured barrier analysis 
described above. The results are summarized by country below. 
 

4.3.1 Albania 

Issues and barriers raised include: 
 Residents are aware of the benefits of implementing energy efficiency measures on the building, 

but their economic situation and low incomes do not allow them to invest in such measures; 
 There is a perception that interest rates and monthly instalments in Albania are too high and 

people cannot afford the loans available on the market, therefore they are not interested in 
building renovation investments; 

 There is no clear and precise public information about loans from the banks which would allow 
lower monthly instalments, lower rates or any of such benefits; 

 There is no clear and precise public information about available grants or concessional loans. 
 The energy certification scheme for buildings does not exists in Albania;  
 The most of the buildings were built more than 20 years ago and without any concerns to energy 

efficiency; 
 The secondary level of legislation does not exist in Albania. This situation would be improved if 

the draft for secondary part of legislation would be approved in the form of the Decision of 
Council of Ministers “Regulation on Management of Buildings” that shall be enacted pursuant to 
HOA Law (projected date of enactment unknown); 

 
When asked how “doers” managed to make progress, and for their recommendations, the following 
issues were noted: 
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 The HOAs could be registered at the municipal level; 
 Local municipality gives incentives for replacement of the windows; 
 Ministry of Energy and Industry is assisted from EBRD to establish primary legislation for the 

transposition of EPBD to Albanian legislation; 
 The HOA’s are regulated in general terms by the Albanian Civil Code and specifically by Law No. 

10112, dated 09.04.2009 “On the Administration of the Common Areas in Residential Building” 
(HOA Law). The aim of the HOA Law is to regulate legal relations in management of joint 
ownership of residential buildings sector; the land and ancillary areas, which are under 
mandatory ownership; determining the subjects, relations between them and between them and 
third parties, reciprocal rights and obligations; and appropriate sanctions, in case of default; 

 
Conclusions and recommendations, from owner representatives, include: 

 From the interviews it appears that the Law on Housing is good and it is not necessary to change 
it, but secondary legislation is needed; 

 The expected Decision of Council of Ministers “Regulation on Management of Buildings” that 
shall be enacted pursuant to HOA Law should define the mechanisms for collecting funds from 
apartment owners for major repairs, such as an obligation to collect regular maintenance fees 
and a methodology should be prepared as to how the fees should be calculated; 

 This Regulation is expected to provide detailed procedures about the HOA Assembly as a 
functional organization; 

 The residents of the building would be interested to jointly invest in the renovation of the building 
if the amount of monthly instalments would not be high, if some subsidies would be given by the 
municipalities or by the state or from other sources. 

 

4.3.2 Bosnia and Herzegovina 

Issues and barriers raised include: 
 Low incomes of the residents and inability to pay the fees as part of their participation in the 

maintenance or renovation of the building was emphasized; 
 Due to a large number of elderly people as flat owners in multi-apartment buildings, who have 

very low monthly income (based only on their pensions), it is difficult to reach a consensus 
among the residents about increasing the monthly payment for the HOA which would increase 
the credit eligibility of the HOA; 

 The incentives from the municipality or entity or state level could help, but bad economic situation 
(permanent crisis) is probably the main reason for lack of those incentives. 

 Regular and timely collection of the fees for maintenance and renovation of the building is a 
problem and when people have no incomes it is hard to solve such problem, therefore incentives 
are needed from the municipal or the state level. 

 
When asked how “doers” managed to make progress, and for their recommendations, the following 
issues were noted: 

 A special office in the municipality is established where the residents and the owners' assemblies 
can find advice about building renovation; 

 If some of the residents do not pay their share of the maintenance fee or renovation cost, judicial 
proceeding can be initiated against such resident; 

 The residents in BiH are aware of the benefits of building renovation and thermal insulation; 
 Establishing of the Owners' Assembly is legal obligation for the residents of every multi-owner 

apartment building and the procedure is not complicated; 
 
Conclusions and recommendations, from owner representatives, include: 

 The loans with good interest rates would be welcomed; 
 The HOAs are the legal subjects, but there must be a strong will and consent among the 

residents if some crucial works on the buildings have to be done; 
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 The HOAs could possibly benefit from municipal incentives for energy efficiency measures. 
Currently, those incentives are rare and modest; 

 

4.3.3 Kosovo 

Issues and barriers raised include: 
 The biggest problem is to bring all owners of  apartments together to get a loan for fixing all 

needs in general and EE in particular;  
 The Government and local municipality have not given any support for rehabilitation of buildings;  
 The Interest rates of the banks are very high; 
 Residents do not know about the existence of energy building certificates; but since the energy 

bill is getting higher they are looking for some solutions, such as investing in implementation of 
EE measures; 

 The “Law on the Condominium” number 2012/04-L-134 exists, but there is a need for more 
sublegal Acts in order to make it applicable. The Law states that HOA will collect funds from all 
the owners of the apartments, which will be spent for the common needs of the building. But 
there needs to establish the methodology of calculating the payment and the manner how it will 
be spent. 

 
When asked how “doers” managed to make progress, and for their recommendations, the following 
issues were noted: 

 According to the Law on the condominium number 2012/04-L-134, all the buildings with multiple 
owners should have HOA; 

 The representatives of the owners are aware that establishment of the HOA is very important 
because investment for the whole needs of the building will be cheaper from loan point of view. 

 
Conclusions and recommendations, from owner representatives, include: 

 The Government, local municipalities and the banks should carry out an awareness campaign to 
inform the public related to respective laws and loan/investment opportunities; 

 The representative of the home owners believe that it is very important that municipalities would 
assist the home owners in the process of the establishment of the HOAs; 

 It is very important Government of Kosovo and Municipalities implement some pilot projects for 
multi store buildings. After that Government of Kosovo and Municipalities should implement some 
awareness campaign for the importance of EE measures; 

 The application of the Law on the condominium” number 2012/04-L-134 is needed. In order for 
the law to be applied, there is a need for sub-legal acts; 

 Implementation of the Law on the condominium” would facilitate apartment owners decision 
making for the renovation of the building in general and for EE measures in particular; 

 

4.3.4 FYR Macedonia 

Issues and barriers raised include: 
 There are no lawful solutions to initiate government or a municipal support to create funds that 

will serve to covering the costs for the major repairs and renovation of residential buildings; 
 There are no subsidies envisaged for renovation of the buildings, though they would be highly 

desirable; 
 Banks are not flexible in discussion related to the guaranties for repayment of the loan; 
 There is no initiative from the Government related to necessary education of the building 

residents related to loans and guaranties in case of building renovation; 
 Many of the residents are reluctant to take part in the establishment of the HOA, however, it is 

possible to constitute the HOA by the consent of a simple majority of the residents; 



 

Eco, December 2014  Task 1 Market overview    103 

 The present model by Law of Housing generally implies collecting funds by virtue of two different 
positions: one for the current maintenance purposes, and the other for the reserve funds. The 
charges in favour of the reserve funds are low and these assets will never suffice to encourage 
HOA to take a loan for investments in renovation of the building. 

 
When asked how “doers” managed to make progress, and for their recommendations, the following 
issues were noted: 

 The Municipality Centre announced a competition for donation of grant assets for the thermal 
facades in the residential buildings. 80 candidate buildings applied on the competition; 

 The Habitat of Humanity, through their project financed by USAID, offered a loan with favourable 
credit conditions (6 years payback with 2-3% interest rate) for replacement of the windows both in 
the individual apartments and in the staircase area; 

 The advantage for one building was its regular income from an advertisement of the cable 
operator; 

 Establishing of a Home Owners Association enabled more rapid decision making and 
achievement of resolutions between the apartment owners; 

 The maintenance of the building was outsourced to a residential buildings management 
company, according to the opportunity offered by the Law of Housing; 

 The Lay of Housing also enabled the residents to establish and register their Home Owners 
Associations (HOA), which enabled opening an account in the commercial bank; 

 The apartment owners who would fail to repay the loan would be sanctioned immediately by the 
Executors (debt collecting services) and Public Notaries;  

 The residents are obligated to pay a fee on monthly basis on their joint account for building 
maintenance. Those assets (a reserve fund) could be used as the guarantee for their loan from 
the commercial bank; 

 
Conclusions and recommendations, from owner representatives, include: 

 An initiative from the Government is expected related to necessary education of the building 
residents related to loans and guaranties in case of building renovation; 

 More active and more flexible approach is expected from the banks related to negotiation of 
credit conditions and the guaranties for repayment of the loan; 

 The awareness on the benefits of building renovation is very law and more education is needed; 
 The funds should be established and developed with the Municipalities (or the Government) for 

lending money to the home owners or the Home Owners Associations, to use that money for the 
renovation of the building (similar to Governmental funds for purchasing of new apartments by 
young couples and other socially disadvantaged groups); 

 The procedure related to taking loans for building renovation should be defined clearly by the 
law. 

 

4.3.5 Montenegro 

Issues and barriers raised include: 
 The implementation of the laws does not function well enough; 
 Some residents are always against common actions in the building; 
 Some of the residents do not want to participate in building renovation; 
 Some of the residents cannot afford to pay the maintenance fees and loan rates; 
 In some buildings two opposing Owners’ Assemblies have been created; 
 The buildings have been renovated partially, with thermal insulation installed only in apartments 

with owners who agreed to renovation; 
 Awareness of the owners on EE benefits and potential savings are very low; 
 Information about the loans and more active approach from the banks are missing; 

 

DELL
3 years and 4% annual interest rate for windows and doors replacement6-10 years and 1-3% annual interest rate for energy efficient facade installation. Detailed terms and conditions attached as separate documents

DELL
Habitat for Humanity
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When asked how “doers” managed to make progress, and for their recommendations,  the following 
issues were noted: 

 The member of the Owners’ Assembly is retired civil engineer who can easier explain the other 
owners about the benefits from implementation of EE measures; 

 The owners decided to help residents who cannot afford to pay by paying instead of them or by 
helping them with private loans; 

 Renting the office space has enabled significant extra funding for the Owners’ Assembly; 
 Technical support from the Housing Agency and 50% grant have motivated the owners on 

investment and bank loans; 
 The residents have visited some other buildings which have already refurbished their facades 

and become motivated with the experience; 
 Common discussion and development of Annual Plan of Maintenance for the building; 

 
Conclusions and recommendations, from owner representatives, include: 

 The laws does not need to be improved but the implementation of the law should; 
 Situation of dual Owners’ Association within one building should be avoided; 
 Communal/housing inspections should be more active and function better with regular visits to 

the buildings; 
 Legal actions against those residents (owners) who do not pay the maintenance fee should be 

easier and faster; 
 More active approach from the banks is expected; 
 Better loan conditions from banks are expected (better interests, more information by the loan 

officers, more knowledge about technical issues, not only financials…); 
 “The Loan Package” should be developed and offered to the Owners’ Assemblies, containing: a) 

precise information about available subsidies from the Housing Agency + b) technical information 
from some construction company + c) precise information about loan conditions and procedures 
from the bank; 

 The handbook with such information should be published and disseminated to the Owners’ 
Assemblies; 

 Awareness campaigns are expected for better education of the residents and the owners; 
 
 

4.3.6 Serbia 

Issues and barriers raised include: 
 The residents and their representatives do not have positive opinions related to loans as an 

opportunity to invest in renovation of the building. The reasons include: unfavourable terms and 
conditions for this type of loans, slow and complicated banking procedures, high demand for 
collaterals, expensive loan administration, demanding process of loan application preparation 
and related additional expenses; 

 The energy price is still subsidized; 
 Arbitrary, confusing or non-transparent system of charging for consumed heat energy does not 

motivate residents; 
 Not sure that all of the residents will be ready or able to repay the loan as individuals or 

contribute to the common budget of the building. That would make loan repayment very difficult;  
 Some residents have replaced their windows on their own. They have not done it jointly, as the 

whole building, since the agreement among all of the residents was not possible; 
 When windows are concerned, they are almost exclusively replaced for every apartment 

individually. Some owners have replaced window by window in the same apartment; 
 Municipal governments principally advocate for sustainability, savings and even renewable 

energy sources (RES) but in practice they do not do much or do almost nothing for associations 
of home owners or some other forms of organization of the residents; 
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 An agreement cannot be reached with the apartment owners who do not live in them, since they 
do not pay for energy consumption, but the person who rents the flat from them; 

 More likely the residents will be familiar with energy efficiency measures than with investment 
terms and conditions; 

 In case of a loan for renovation of the whole building, there are no possibilities for a collective 
loan of all residents in the bank (without a HOA as legal entity); 

 Savings are not the motivation for apartments connected to the district heating system while for 
those that have local boiler rooms, they are. Here, we cannot talk about the people's awareness, 
ability to pay or the like but this is the question of the lack of energy supply systems. District 
Heating systems do not work hard enough to provide a metered energy supply. Even those who 
have separate boiler rooms, the total cost of the fuel (e.g., natural gas) divide by the square 
meter of apartments is low; 

 In relation to obtaining loans, the problem has arisen since people are not certain about who and 
how the loan will be guaranteed and how to estimate future benefits (e.g., the amount of 
savings). The respondents are of the opinion that bankers are often subjective and make 
assessments on the basis of assumptions that can be optimistic and unreliable. It is possible that 
this is due to the lack of confidence in banks and often great protection of banks against risks 
while clients are very much unprotected. 

 
When asked how “doers” managed to make progress, and for their recommendations,  the following 
issues were noted: 

 The residents believe that if they would need advice that could find enough available technical 
experts; 

 The residents have come to conclusion that through the Assemblies of building residents (HOA) 
they could get better offers from the construction companies for repairs and renovation of the 
building, and also get better loan conditions from banks. 

 
Conclusions and recommendations, from owner representatives, include: 

 An accumulated financial resource for conducting integrated activities in order to increase energy 
efficiency of the building is needed (maintenance funds, reserve funds); 

 It would be good if the banks would offer some brochures to representatives of home owners 
assemblies and to make direct contact with them; 

 For residents, the key issue is in fixed interest rates for loans in local currency (Serbian dinars). 
At the moment, commercial interest rates are 10 - 12% (even as much as 16%), and special 
purpose loans would be good with interest rates of minimum 6% and maximum 8%; 

 The brochure with detailed explanations of loan possibilities is needed. A list with renovation 
measures and approximate energy savings as well; 

 Partially subsidized loans by local, regional or governmental authorities would help significantly. 
 

4.4 Perspectives from energy consultants 
The survey of energy consultants was used to gather information from local experts as to their opinion 
related to investments in multi-owner apartment buildings. Of those surveyed, 21% were never 
approached by representatives of apartment buildings, 38% rarely, 29% sometimes and 20% often.  
 
When asked to rank the top three reasons that, in their view, residents of multi-owner apartment 
buildings do not invest in energy efficiency, “they don’t know about the benefits” was the top scoring 
result, with “they don’t have money” and “disagreements between residents on taking action” second and 
third respectively38.  
 

                                                 
38 To calculate overall scores we weighted first choices 3, second choices 2, and third choices 1.  
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Interestingly, the highest placed result that residents don’t know about the benefits does not match with 
the results of the building owners survey discussed above which appears to indicate that people do know 
about the benefits. This result is not entirely unexpected since, to generalize, most technical experts tend 
to assume that the lack of positive action revolved around a lack of awareness, while this is frequently 
not the case. We recommend further, country level market analysis to understand in more detail the 
perceptions of regular apartment owners, and use this to empower suppliers and installers – and other 
intermediates – to market their services to home owners. 
 
The other responses, specifically that they don’t have money, and disagreements between residents, 
agree with the owners survey results. The full results are shown in Figure 39 below. 
 

 
Figure 39: Results from energy consultants ranking of barriers to energy efficiency in multi-owner 
buildings 
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They don't know about the benefits
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It is too costly

They are more interested in other things

Housing laws make it difficult

People don't care about the environment

It is not cost effective
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Annex A 
 
Perceived Self-Efficacy / Skills 

 With your present knowledge, resources, and skills do you think that you, as the building 
representatives, could take a loan for renovation of your building or part of your building?  

 What makes it possible / would make it possible for you as the building representative to take a 
loan for renovation of your building, or part of your building? 

 What would make it easier for you as the building representative to take a loan for renovation of 
your building, or part of your building? 

 What makes it / would make it difficult for you as the building representative to take a loan for 
renovation of your building, or part of your building? 

Perceived Positive Consequences 

 What are the advantages of taking a loan for renovation of your building or part of your building?  

Perceived Negative Consequences 

 What are the disadvantages of taking a loan for renovation of your building or part of your 
building?  

Perceived Social Norms 

 Do / would most of the people or groups that you know approve of your taking a loan for 
investment in renovation of your building? 

 Who are / would be all the people or groups that approve of your taking a loan for investment in 
renovation of your building? 

 Who are / would be all the people or groups that disapprove of your taking a loan for investment 
in renovation of your building? 

Perceived Access 

 How difficult is it / would it be to get the advice you need as building representatives to take a 
loan for investment in renovation of your building? 

 How difficult is it / would it be as building representatives to get a loan for investment in 
renovation of your building? 

Perceived Risk 

 How likely is it / would it be that residents in your building cannot repay the loans they have made 
to renovate the building? 

Perceived Severity 

 How serious a problem would it be if residents in your building could not repay loans they have 
taken to renovate the building?  

Perceived Action Efficacy 

 How likely is it that renovating the building would save money from lower operating costs that can 
be used to repay the loans? 
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Perceived Morality 

 Do you think that taking a loan to renovate your building is / would be a good or moral thing to 
do? 

Policy 

 What laws or rules are in place that you know of that made it more likely for you as building 
representatives to take a loan to renovate your building? 

 What laws or rules are in place that you know of that made it less likely for you as building 
representatives to take a loan to renovate your building? 

Culture 

 Are there any cultural rules or taboos that you know of for or against taking a loan to renovate 
your building? 

 

 




