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1. Financing options for energy efficiency measures for households in 

Bosnia and Herzegovina 

According to Report on financing options for energy efficiency measures in Bosnia and Herzegovina 

(BiH) delivered to Habitat, the options for financing energy efficiency (EE) measures in BiH include: (i) 

loans financed by local banks, (ii) loans financed by microcredit organizations (MCO), (iii) loans 

financed by international financial institutions (IFI) and (iv) government subsidies.   

 

1.1. Loans for energy efficiency measures financed by local banks  

 

There are four commercial banks in the Federation of BiH (FBiH) that provide loans for financing EE 

measures from their own funding portfolio, while banks in the Republic of Srpska (RS) do not provide 

loans for EE measures from their own funding portfolio acting only as financial intermediaries in the 

implementation of the financing facilities that are provided by IFIs and bilateral donors. Below are 

listed credit lines from banks in the FBiH which are originally designed for financing works on 

adaptation and reconstruction of housing units, but can be also used for financing EE measures. 

Table 1. Loans for financing EE measures in the FBiH provided by commercial banks 

 Bosna Bank International Ziraat Bank ProCredit Bank Vakufska Bank 

Target end users Retail Retail Retail Retail 

Maximum loan amount 50,000 BAM 60,000 BAM 20,000 BAM 
Variable-depends on 

borrowers financial 
status 

Repayment term Up to 15 years Up to 20 years Up to 8 years 3-7 years 

Interest rate 3.75% - 6.5% 7.50%-9.90% 

Effective interest rate 7.95% - 7.24% 8.08%-10.71% 

Processing fee 2% - 1% 1.8% 

Collateral 

Depends on the loan 
amount and repayment 
period: guarantor(s), 
pledge, deposit, 
mortgage, or a 
combination of the 
above types of collateral 

Depends on the loan 
amount and repayment 
period: guarantor(s), 
pledge, deposit, 
mortgage, or a 
combination of the 
above types of collateral 

Depends on the loan 
amount and repayment 
period: guarantor(s), 
pledge, deposit, 
mortgage, or a 
combination of the 
above types of collateral 

Depends on the loan 
amount and repayment 
period: guarantor(s), 
pledge, deposit, 
mortgage, or a 
combination of the 
above types of collateral 

 

1.2. Loans for energy efficiency measures financed from funds of local Microcredit 

Organizations  

 

There are eight MCOs in the FBiH that provide loans for financing EE from their own funding 

portfolio. Credit lines provided by Lok, Partner and Sunrise are originally designed for financing EE 

improvements on housing units, while others are originally designed for financing works on 

adaptation and reconstruction of housing units but can be also used for financing EE measures.   
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Table 2. Loans for financing EE in the FBiH provided by MCO 

 
The Federation of Bosnia and Herzegovina 

 Lider Lok Melaha Mi-Bospo Mikro Aldi Mikrofin Sunrise 

Target end 
users 

Retail Retail Retail Retail Retail Retail Retail 

Maximum 
loan 
amount 

10,000 BAM 10,000 BAM 10,000 BAM 10,000 BAM 10,000 BAM 50,000 BAM 10,000 BAM 

Repayment 
term 

Up to 5 years Up to 5 years Up to 5 years Up to 5 years Up to 5 years Up to 5 years Up to 4 years 

Interest 
rate 

19.50% 21.60% 30%-32.24% 18% 
29.25%-
33.15% 

17%-20% 20% 

Effective 
interest 
rate 

22.82% 24.98% - 19.6% 37.84% 20.40% 22.85% 

Processing 
fee 

2.5% 2% 3% - 3% 1.5%-2% 2.05%-2.85% 

Collateral 

Guarantor(s), 
pledge, 
promissory 
note 

Guarantor(s), 
pledge, 
promissory 
note 

Guarantor(s), 
pledge, 
promissory 
note 

Guarantor(s), 
pledge, 
promissory 
note 

Guarantor(s), 
pledge, 
promissory 
note 

Guarantor(s), 
pledge, 
promissory 
note 

Guarantor(s), 
pledge, 
promissory 
note 

 

There are four MCOs in the RS that provide loans for financing EE from their own funding portfolio. 

As well as in the FBiH, only the credit lines provided by Partner and Sunrise are originally designed for 

financing EE improvements on housing units, while others are originally designed for financing works 

on adaptation and reconstruction of housing units, but can be also used for financing EE measures. 
 

Table 3. Loans for financing EE in the RS provided by MCO 

The Republic of Srpska 

 Mikro Aldi Mikrofin Sunrise 

Target end users Retail Retail Retail 

Maximum loan 
amount 

10,000 BAM 50,000 BAM 10,000 BAM 

Repayment term Up to 5 years Up to 5 years Up to 4 years 

Interest rate 29.25%-33.15% 17%-20% 20% 

Effective interest rate 39.22% 20.40% 22.85% 

Processing fee 3% 1.5%-2% 2.05%-2.85% 

Collateral 
Guarantor(s), pledge, promissory 
note 

Guarantor(s), pledge, promissory 
note 

Guarantor(s), pledge, promissory 
note 

 

1.3. Loans for energy efficiency measures financed from funds of International 

Financial Institutions 
 

Most of the financing facilities that are provided by IFIs are available as loans that can be accessed 

through local banks and MCO’s. In BiH, there are available two credit lines provided by IFIs for EE 

measures: (i) Credit line form Green for Growth Fund, and (iii) Credit line from KfW – Banking Facility 

for Sustainable Energy Finance. 

 

Credit line for improving energy efficiency financed by Green for Growth Fund is implemented in BiH 

through NLB Development Bank Banja Luka and UniCredit Bank Banja Luka in the region of RS and 

through Partner MCO in the region of the FBiH.  

 

Energy efficiency credit line financed by KfW is implemented in BiH through Raiffeisen Bank in the 

region of whole BiH. General information on this credit line are provided in table 5. 
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Table 4. Green for Growth Fund 

Green for Growth Fund 

 
NLB Development Bank UniCredit Bank Banja Luka 

Partner Microcredit 
Organization 

Region RS RS BiH 

Target end users Retail, SMEs Retail Retail, SMEs 

Maximum loan amount 100,000 BAM 
Variable-depends on borrowers 

financial status 
10,000 BAM 

Repayment term Up to 10 years Up to 10 years Up to 5 years 

Interest rate 4.60%-6.80% 5.99% 17.99% 

Effective interest rate - 6.46% 19.57% for FBiH, 19.74% for RS 

Processing fee 1.5% 1.5% 2%-2.5% 

Collateral 

Depends on the loan amount 
and repayment period: 
guarantor(s), pledge, deposit, 
mortgage, promissory note or a 
combination of the above types 
of collateral 

Depends on the loan amount 
and repayment period: 
guarantor(s), pledge, deposit, 
mortgage, promissory note or a 
combination of the above types 
of collateral 

Depends on the loan amount 
and repayment period: 
guarantor(s), pledge, deposit, 
mortgage, promissory note or a 
combination of the above types 
of collateral 

 

 
Table 5. KfW – Banking Facility for Sustainable Energy Finance 

KfW – Banking Facility for Sustainable Energy Finance 

 Raiffeisen Bank 

Region BiH 

Target end users Public companies and institutions, SMEs, Retail 

Purpose 
 Financing energy efficiency projects and energy savings projects 
 Promoting efficient energy consumptions in BiH in a sustainable and efficient manner. 

Maximum loan amount Up to €1,000,000 (equivalent to BAM 1,955,830) 

Repayment term Up to 7 years 

Grace period Up to 3 years 

Interest rate Variable – depending on financial status of borrower 

Eligible projects and required 
documentation: 

For the energy efficiency measures listed below, the borrower needs to provide equipment and/or 
works pre-invoice, as well as a copy of the energy sticker, in the case of white goods. 

 Household appliances and air-conditions with EU energy sticker 
 Thermal insulation of buildings and replacement of windows/doors 
 Thermostat-radiator valves 
 Energy-efficient lighting systems 
 Solar-thermal systems 
 New boilers 
 Fuel switching 

For the measures listed below, the borrower needs to provide equipment and/or works pre-invoice and 
an equipment catalogue:  

 Frequency controller 
 Cogeneration 
 Heat recovery 
 Reconstruction of heating/cooling systems – heat pumps and energy efficient air-conditioning 

systems (HVAC) 
 Replacement of pumps and electric motors 
 Projects for renewable energy utilization 
 All other projects generating a decrease of energy consumption of at least 20% 

Collateral 
Depends on the loan amount and repayment period: guarantor(s), pledge, deposit, mortgage, 
promissory note or a combination of the above types of collateral 

 

1.4. Government Subsidies  
 

The only region which provided subsidies for EE measures in BiH was Tuzla Canton (TC). In 2014, the 

Government of TC subsidized implementation of project REELIH through Home Owner Associations 

(HOA) in three municipalities: Tuzla, Banovidi and Živinice. The total amount of subsidies provided by 

the TC was BAM 30,000; BAM 10,000 for each municipality.  
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2. Financing options analysis 

For the purpose of this analysis, several groups of financial instrument were assessed including:  

 

 loan products 

 banking loans 

 MCO loans  

 equity investments 

 subsidy schemes: 

 interest rates subsidies 

 loan guarantees/loan insurance funds  

 grant schemes 

 

The most common financing option for financing energy efficiency measures for housing sector are 

various types of credit instruments. As already discussed commercial banking loans are already 

available in BiH with standard borrowing terms available on the market. Loan products available for 

implementation of EE measures for households could be directed to individual households or to 

housing associations.  

 

Currently available EE banking loans are aimed for individual households and the borrowers are 

individuals. Those loans are usually secured by mortgage or loan insurance however since unsecured 

loans are more expensive for the borrower.   

Some countries in the region including Hungary, Romania and Poland have positive experience from 

the commercial loan schemes targeted at housing associations as borrowers. However in the FBiH 

housing associations are not legally recognized as legal entities therefore banks can not treat them as 

potential borrowers. Subsequently there are no loan products available for housing associations in 

the FBiH. In the RS housing associations have been recognized as legal entities by new housing 

legislation however banking sector had not recognized this market potential jet.     

For collective housing buildings EE loans aimed at housing associations have several key advantages 

compared to individual loans. Most of the energy efficiency measures including the facade and roof 

insulation require joint investment of all individual households in the building. Therefore it is more 

convenient for banks to provide one loan to housing association then to provide individual loans to 

all households in the building. Individual loans model require not only consensus and credit capacity 

of all individual households to take loans but also involve additional assessment, processing and 

administration fees for banks. 

Some MCO’s in BiH also provide micro financing for EE measures however such loans are unsecured 

and aimed at individuals therefore such loans are more expensive to process and administer. In the 

context of low income households in collective housing buildings micro financing for EE measures is 

both more expensive and less efficient solution.  

Apart from individual loans and housing association loans, energy efficiency measures could also be 

financed by loans aimed at district heating companies (DHC) or ESCO companies. Such model would 

be based on the idea that DHC or ESCOs would make investment and implement EE measures in 



Financial modeling options for financing energy efficiency measures in Tuzla canton 

8 
 

buildings which would result in heating fuel savings. Households would still finance the repayment of 

the EE investment trough their heating bill which would be increased or would remain the same as 

before the implementation of EE measures depending on the rate of heating fuel savings. However 

the loan borrowers would be DHC or ESCOs. 

Above described model in which DHC or ESCO would invest into EE measures also requires certain 

amount of equity investments on order to meet banking requirements. Based on interviews with 

local banks in BiH in order to provide EE loans to corporate users such as DHC or ESCO the bank 

would require at least 30% co financing participation.  

In order to support financing schemes for household EE, governments and donors in the region 

implemented different grant and subsidy schemes. Different grant schemes were implemented as co 

financing together with bank loans. Such co financing provides stimulus for the banks by decreasing 

their exposure risk as well as providing smaller repayment burden on the borrower. Although 

welcomed both by the borrowers and financiers grants always have limited availability since those 

are non-repayable fund.  

Similarly subsidies are usually aimed at co financing part of interest rate and therefore make loans 

cheaper and more accessible for the borrower. However interest rate subsidies do not limit the 

credit risk therefore such measure is aimed at stimulating the households to take loans.  

As discussed secured loans are cheaper since they provide less credit risk exposure for banks. 

However many households already have loans secured by mortgage which represents limit for taking 

further secured loans. In order to address those issues some governments and donors provide 

funding for loan guarantees and loan insurance. Usually such funds would cover up to certain 

percentage of the total required pledge value required by banks.     

Table 6. Options for financing EE measures in BiH 

Instruments Distribution Funding 

Loan products 

Commercial banks IFI 

MCO’s 
Local governments 

Local government revolving fund 

Loan guarantees/loan insurance 

Insurance companies International donors 

Commercial banks 
Local governments 

Local government fund 

Interest rates subsidies Local governments Local governments 

Equity investments  ESCO 

International donors 

IFI 

Private investors 
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3. Building stock assessment in Tuzla Canton 

The building stock database of the TC was created for the purpose of estimation of needed 

investments in EE measures and energy savings after implementation of EE measures in residential 

buildings in the TC, based on which the return on investment and return on investment period were 

estimated.  

The creation of building stock database of the TC started with field work which included 

photography, measuring of building dimension and referent openings as well as GPS georeferencing 

of residential buildings in each municipality of the TC. In total, 973 residential buildings were 

photographed and measured in 12 municipalities within the TC, which include: Banovidi, Čelid, 

Gračanica, Gradačac, Kalesija, Kladanj, Lukavac, Sapna and Teočak, Srebrenik, Tuzla and Živinice. 

Afterwards, the collected data was processed resulting in building stock database. Building stock 

database is giving overview of all geometrical characteristics of each analyzed building (perimeter, 

heated area, wall area, roof and floor area etc.) with complete energy characteristics such as 

temporary energy consumption, potential energy savings after implementation of EE measures. In 

addition, building stock database includes GIS database and 3D model of analyzed residential 

buildings in each municipality of the TC. In GIS database buildings can be classified according to 

various filters, for example building types and potential savings what can be seen in following figures. 

GIS database and 3D model contain geometry and energy characteristics of every building. 

Figure 1. Different layers in GIS database (I Potential savings, II Building types) 
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The following figure is showing the example of 3D model of Municipality Banovidi. As it can be seen 

in figure every building is linked to table containing its geometry and energy characteristic. 

Figure 2. The 3D model of Municipality Banovići 

 

Based on building stock database of the TC, the energy savings and savings in CO2 after 

implementation of EE measures in each municipality of the TC were estimated. The following table 

gives an overview of estimated energy savings by municipalities of the TC after implementation of EE 

measures including external wall insulation, attic insulation, replacement of windows and basement 

ceiling insulation.  

Table 7. Potential energy savings by municipalities in the TC 

No. Municipality 

Number of 

assessed  

residential 

buildings 

Current energy 
consumption 

Potential 
energy saving 
after external 

wall 
insulation 

Potential 

energy 

saving after 

attic 

insulation 

Potential 

energy saving 

after 

replacement 

of windows 

Potential 

energy 

saving after 

basement 

ceiling 

insulation 

Potential 
energy saving 

after 
implementation 
of all measures 

kWh/year kWh/year kWh/year kWh/year kWh/year kWh/year 
1. Banovidi 102.00 11,254,311.05 2,454,821.60 514,526.32 892,344.03 549,605.18 4,411,297.13 

2. Kladanj 27.00 2,262,372.09 648,499.05 110,191.94 225,955.77 138,569.55 1,123,216.31 

3. Čelid 4.00 297,364.69 76,684.41 24,728.79 23,386.06 4,200.30 128,999.55 

4. Gradačac 35.00 3,362,196.49 449,289.31 149,890.01 317,121.75 114,821.94 1,031,123.02 

5. Sapna and Teočak 4.00 298,296.58 83,617.65 9,788.09 23,301.36 9,229.90 125,937.00 

6. Kalesija 6.00 675,339.11 116,930.28 26,522.55 98,702.54 968.86 243,124.24 

7. Srebrenik 22.00 2.990.627,19 684,831.99 153,522.81 243,736.75 56,738.14 1,138,829.70 

8. Živinice 35.00 2,740,842.54 769,120.05 320,062.77 274,175.79 119,353.13 1,482,711.74 

9. Lukavac 94.00 10,655,204.42 3,584,462.03 363,055.61 997,354.75 329,136.75 5,274,009.14 

10. Gračanica 42.00 5,040,816.36 1,756,798.92 117,785.98 326,534.82 386,329.03 2,587,448.75 

11. Tuzla 402.00 91,017,664.59 26,715,095.69 3,023,357.46 8,111,275.90 3,484,700.00 41,334,429.04 

TOTAL TC:   773.00 127,604,407.91 37,340,150.99 4,813,432.33 11,533,889.52 5,193,652.77 58,881,125.61 

  

The total potential energy saving in the TC after implementation of all considered EE measures is 

kWh 58,881,125.61 per year. The highest potential energy saving is in the Municipality Tuzla being 

kWh 41,334,429.04 per year, while the lowest potential energy saving is the Municipality Sapna and 

Teočak being kWh 125,937.00 per year. The highest potential energy saving in all municipalities is 
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after external wall insulation, while the lowest potential energy saving in the most of the 

municipalities is after attic insulation. The following table gives an overview of the potential savings 

in CO2 after implementation of considered EE measures by municipalities in the TC.  

 
Table 8. Potential savings in CO2 by municipalities in the TC 

    No. Municipality 

Number of 

assessed  

residential 

buildings 

Potential energy 
saving after 

external wall 
insulation 

Potential 

energy saving 

after attic 

insulation 

Potential 

energy 

saving after 

replacement 

of windows 

Potential 

energy saving 

after 

basement 

ceiling 

insulation 

Potential 
energy saving 

after 
implementation 
of all measures 

t t t t t 

1. Banovidi 102.00 1,039.99 217.98 378.05 232.84 1,868.86 

2. Kladanj 27.00 274.74 46.68 95.73 58.71 475.86 

3. Čelid 4.00 32.49 10.48 9.91 1.78 54.65 

4. Gradačac 35.00 190.34 63.50 134.35 48.64 436.84 

5. Sapna and Teočak 4.00 35.42 4.15 9.87 3.91 53.35 

6. Kalesija 6.00 49.54 11.24 41.82 0.41 103.00 

7. Srebrenik 22.00 290.13 65.04 103.26 24.04 482.47 

8. Živinice 35.00 325.84 135.60 116.16 50.56 628.16 

9. Lukavac 94.00 1,518.57 153.81 422.53 139.44 2,234.36 

10. Gračanica 42.00 744.27 49.90 138.34 163.67 1,096.18 

11. Tuzla 402.00 11,317.96 1,280.86 3,436.37 1,476.31 17,511.50 

TOTAL TC: 
 

773.00 15,819.30 2,039.23 4,886.38 2,200.31 24,945.22 

 

The total potential saving in CO2 in the TC after implementation of all considered EE measures is t 

24,945.22 per year. The highest potential saving in CO2 is again in the Municipality Tuzla being t 

17,511.50 per year, while the lowest potential saving in CO2 is again in the Municipality Sapna and 

Teočak being t 53.35 per year. As well as considering energy savings, the highest potential saving in 

CO2 in all municipalities is after external wall insulation, while the lowest potential saving in CO2 in 

the most of the municipalities is after basement ceiling insulation. 
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4. Socio-economic characteristics of population in Tuzla Canton  

Socio-economic characteristics of population in the TC were taken into account for the purpose of 

estimation of return on investment and return on investment period in EE measures in residential 

buildings in the TC as well as for development of financial modeling options for financing EE 

measures in the TC. Data on socio-economic characteristics of population in the TC were collected 

through survey. Purpose of the survey was to analyze the public opinion on collective decision 

making related to energy efficiency in residential buildings in the TC. In addition, the aim of the 

research was to understand tenant’s preferences, estimate the energy consumption and costs of 

energy, understand tenant’s willingness to invest in improving the common spaces in buildings, and 

understand tenant’s payment capacities.  

 

Sample size was 5% of whole residential buildings fund of the TC. Interviews were conducted with 

1,212 household representatives during September and October in 2015. Questionnaires were 

distributed by municipalities according to the residential buildings fund. Since some municipalities 

did not have sufficient residential buildings fund, they were excluded from the research. 

Municipalities involved in the research were, as follows: Banovidi, Gradačac, Kalesija, Kladanj, 

Lukavac, Srebrenik, Tuzla and Živinice. Questionnaire contained 25 questions related to: household 

size, income, credit indebtedness of the household, knowledge of energy efficiency concept, 

household’s investments in energy efficiency measures, way of financing investments in energy 

efficiency, attitudes towards energy efficiency measures implementation, way of heating rooms 

within residential unit, average monthly consumption of heating energy source, data on residential 

unit etc. The following table gives an overview of the most significant socio-economic characteristics 

of the population in the TC for the estimation of return on investment and return on investment 

period as well as for development of financial modeling options for financing EE measures. The socio-

economic characteristics of the population in the TC are linked to the type of heating system, since 

type of heating system significantly affects the amount of investments in EE measures, energy saving, 

return on investment period and development of financial modeling options for financing EE 

measures. There are two types of heating system in the TC: (i) Individual Heating System – each 

apartment is heated separately using coal, gas, etc. and (ii) District Heating System – building is 

connected to district heating provided and maintained by District Heating Company.    

 
Table 9. The socio-economic characteristics of the population in the TC 

Type of heating Individual Heating System 

Municipality Number of 
members per 

household 

Number of 
employed 

persons per 
household 

Average monthly 
income per 

household (BAM) 

Average 
monthly 

expenditure 
on basis of six 

months for 
heating 
(BAM) 

Average 
size of 

apartment 
(m²) 

Average 
heated area 

(m²) 

Banovidi 2.64 0.83 702.48 129.22 58.65 53.48 

Gradačac 2.53 0.95 955.89 191.19 61.40 52.53 

Kalesija 3.36 1.00 747.86 132.86 53.50 48.86 

Kladanj 2.37 0.78 783.71 110.37 55.12 45.73 

Lukavac 2.75 0.69 703.28 132.92 55.09 51.06 

Srebrenik 2.99 1.12 1,087.34 159.33 63.45 56.19 

Tuzla 2.10 0.50 586.60 94.89 43.35 38.00 
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Type of heating Individual Heating System 

Municipality 
Number of 

members per 
household 

Number of 
employed 

persons per 
household 

Average monthly 
income per 

household (BAM) 

Average 
monthly 

expenditure 
on basis of six 

months for 
heating 
(BAM) 

Average 
size of 

apartment 
(m²) 

Average 
heated area 

(m²) 

Živinice 2.28 0.53 630.83 124.14 49.32 43.31 

 
District Heating System 

Banovidi 2.81 0.79 746.64 164.73 65.71 64.14 

Gradačac 2.62 1.08 911.54 155.77 52.00 51.46 

Kalesija 2.89 1.11 1,038.67 88.56 48.67 38.33 

Lukavac 2.54 0.81 777.99 106.76 58.28 56.01 

Srebrenik 4.00 1.00 3,000.00 175.00 90.00 90.00 

Tuzla 2.50 0.78 864.16 97.32 59.86 57.76 

Živinice 2.55 0.64 815.55 137.68 55.23 50.05 
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5. Financial analysis of Tuzla Canton Building Stock Assessment 

5.1. Required investments in energy efficiency measures 

 

Based on building stock database of the TC, required investments in considered EE measures were 

estimated. Required investments in considered EE measures were estimated based on the area to be 

insulated and corresponding market prices for each considered EE measure. Also, required 

investments in EE measures are segmented by municipalities and type of heating system. Required 

investments in EE measures on considered residential buildings in the TC amount BAM 

100,216,021.81; BAM 20,569,395.27 for buildings that have Individual Heating System and BAM  

79,646,626.54 for buildings that are connected to District Heating System. The following table gives 

an overview of required investments in EE measures by municipalities of the TC for buildings that 

have Individual Heating System. 

 
Table 10. Required investments in EE measures by municipalities of the TC for buildings that have Individual Heating System 

   Municipality Unit 

Individual heating system 

Investment for 
external wall 

insulation 

Investment for 
attic insulation 

Investment for 
replacement of 

windows 

Investment 
for basement 

ceiling 
insulation 

Total 
investment 

Banovidi 
BAM 2,361,415.20  992,713.80  1,510,755.60  1,043,786.50  5,908,671.10  

% 39.97  16.80  25.57  17.67  100.00  

Čelid 
BAM 115,800.00  63,036.00  60,240.00  14,400.00  253,476.00  

% 45.68  24.87  23.77  5.68  100.00  

Gračanica 
BAM 1,461,925.02  223,305.90  486,235.20  240,236.50  2,411,702.62  

% 60.62  9.26  20.16  9.96  100.00  

Gradačac 
BAM 504,540.00  352,582.80  889,920.00  192,720.50  1,939,763.30  

% 26.01  18.18  45.88  9.94  100.00  

Kalesija 
BAM 200,400.00  94,728.00  312,720.00  7,850.00  615,698.00  

% 32.55  15.39  50.79  1.27  100.00  

Kladanj 
BAM 647,700.00  140,171.40  417,864.00  193,683.75  1,399,419.15  

% 46.28  10.02  29.86  13.84  100.00  

Lukavac 
BAM 1,362,780.00  460,620.00  751,080.00  503,050.00  3,077,530.00  

% 44.28  14.97  24.41  16.35  100.00  

Sapna i Teočak 
BAM 117,735.60  35,280.00  53,280.00  25,481.50  231,777.10  

% 50.80  15.22  22.99  10.99  100.00  

Srebrenik 
BAM 1,084,500.00  576,048.00  792,480.00  162,250.00  2,615,278.00  

% 41.47  22.03  30.30  6.20  100.00  

Živinice 
BAM 829,860.00  626,610.00  546,360.00  113,250.00  2,116,080.00  

% 39.22  29.61  25.82  5.35  100.00  

TOTAL TC: 
BAM 8,686,655.82  3,565,095.90  5,820,934.80  2,496,708.75  20,569,395.27  

% 42.23  17.33  28.30  12.14  100.00  

 

Based on the table above, it could be concluded that the highest amount of investments in EE 

measures in all municipalities is required for external wall insulation. Considering all buildings that 

have Individual Heating System in the TC, required investments in external wall insulation amount 

BAM 8,686,655.82 or 42.23% of total amount of investments in EE measures in the TC for buildings 

that have Individual Heating System. The lowest amount of investments in most of the municipalities 

of the TC is required for basement ceiling insulation ranging from 1.27 % to 16.35 % of total amount 

of investments in EE measures in the TC for buildings that have Individual Heating System. The 

following table gives an overview of required investments in EE measures by municipalities of the TC 

for buildings that are connected to District Heating System.  
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Table 11. Required investments in EE measures by municipalities of the TC for buildings that are connected to District 
Heating System 

Municipality Unit 

District Heating System 

Investment for 
external wall 

insulation 

Investment for 
attic insulation 

Investment for 
replacement of 

windows 

Investment for 
basement 

ceiling 
insulation 

Total 
investment 

Banovidi 
KM 377,430.00  150,900.00  1,113,696.00  116,350.00  1,758,376.00  

% 21.46  8.58  63.34  6.62  100.00  

Gračanica 
KM 551,636.64  25,678.20  327,091.20  7,215.50  911,621.54  

% 60.51  2.82  35.88  0.79  100.00  

Lukavac 
KM 2,615,940.00  313,500.00  1,913,760.00  672,700.00  5,515,900.00  

% 47.43  5.68  34.70  12.20  100.00  

Tuzla 
KM 32,779,288.46  10,248,311.10  21,876,160.44  6,520,489.00  71,424,249.00  

% 45.89  14.35  30.63  9.13  100.00  

Živinice 
KM 16,500.00  9,780.00  10,200.00  0.00  36,480.00  

% 45.23  26.81  27.96  0.00  100.00  

TOTAL TC: 
KM 36,340,795.10  10,748,169.30  25,240,907.64  7,316,754.50  79,646,626.54  

% 45.63  13.49  31.69  9.19  100.00  

 

The highest amount of investments in EE measures for buildings connected to District Heating 

System in the TC is required, as it is the case for Individual Heating System, for insulation of external 

walls amounting BAM 36,340,795.10 or 45.63% of total amount of required investments in EE 

measures in the TC for buildings connected to District Heating System. The highest amount of 

investment in EE measures is required for insulation of residential buildings in Tuzla, being the 

municipality with highest number of residential buildings and the most spread out District Heating 

System in the TC. On the other hand, the lowest amount of investments in EE measures is required 

for insulation of buildings in Živinice having just few buildings connected to District Heating System.   

 

5.2. Potential energy bill savings after implementation of energy efficiency 

measures 

 

According to the Survey, most of the households in the TC in the buildings having Individual Heating 

System use coal, wood or combination of the two as fuel for production of heating energy. A minor 

portion of households use gas and electric energy for heating. Potential energy bill savings after 

implementation of EE measures on buildings with Individual Heating System are estimated according 

to average potential energy savings after implementation of EE measures in each municipality. 

Potential energy savings imply proportional savings in required amount of fuels used for production 

of heating energy. So, the current monthly expenditures of households for heating were reduced by 

the percent of potential savings in fuels used for production of heating energy. Also, the potential 

energy bill savings were estimated according to current heating system and do not include potential 

energy bill savings after alteration of heating system. The following table gives an overview of the 

potential energy bill savings by municipalities of the TC for buildings with Individual Heating System.  
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Table 12. Potential energy bill savings by municipalities of the TC for buildings with Individual Heating System 

Type of 
heating 
system 

Individual Heating System 

Municipality 
Average 

heated area 
(m²) 

Unit 
Current energy 

bill 

Saving after 
external 

wall 
insulation 

Saving after 
attic 

insulation 

Saving after 
replacement 
of windows 

Saving after 
basement 

ceiling 
insulation 

Total saving 
Energy bill after 
implementation 
of EE measures 

Banovidi 46,441.41 

BAM/m²/month 1.21  0.35  0.08  0.10  0.08  0.61  0.60  

BAM/year 673,278.92  195,552.30  45,277.58  53,766.10  46,315.19  340,911.16  332,367.76  

% 100.00  29.04  6.72  7.99  6.88  50.63  49.37  

Gradačac 28,159.64 

BAM/m²/month 1.82  0.24  0.08  0.17  0.06  0.56  1.26  

BAM/year 614,944.75  82,174.88  27,414.84  58,001.48  21,000.90  188,592.10  426,352.66  

% 100.00  13.36  4.46  9.43  3.42  30.67  69.33  

Kalesija 3,891.10 

BAM/m²/month 1.36  0.24  0.05  0.20  0.00  0.49  0.87  

BAM/year 63,483.95  10,991.81  2,493.20  9,278.34  91.08  22,854.43  40,629.53  

% 100.00  17.31  3.93  14.62  0.14  36.00  64.00  

Kladanj 10,323.28 

BAM/m²/month 1.21  0.35  0.06  0.12  0.07  0.60  0.61  

BAM/year 149,492.29  42,851.31  7,281.23  14,930.63  9,156.35  74,219.52  75,272.77  

% 100.00  28.66  4.87  9.99  6.12  49.65  50.35  

Lukavac 19,610.36 

BAM/m²/month 1.30  0.44  0.07  0.11  0.07  0.70  0.61  

BAM/year 306,299.60  103,764.10  17,565.39  26,184.61  16,289.90  163,804.00  142,495.61  

% 100.00  33.88  5.73  8.55  5.32  53.48  46.52  

Srebrenik 23,723.64 

BAM/m²/month 1.42  0.32  0.07  0.12  0.03  0.54  0.88  

BAM/year 403,618.46  92,425.71  20,719.61  32,894.99  7,657.44  153,697.75  249,920.70  

% 100.00  22.90  5.13  8.15  1.90  38.08  61.92  

Živinice 15,216.91 

BAM/m²/month 1.43  0.40  0.17  0.14  0.06  0.78  0.66  

BAM/year 261,698.50  73,229.17  30,682.66  26,090.98  11,617.12  141,619.92  120,078.58  

% 100.00  27.98  11.72  9.97  4.44  54.12  45.88  

Average 
TC 

232,114.37 

BAM/m²/month 1.39  0.33  0.08  0.14  0.05  0.61  0.78  

BAM/year 3,878,364.27  931,915.59  234,767.22  380,823.72  151,548.13  1,699,054.66  2,179,309.61  

% 100.00  24.03  6.05  9.82  3.91  43.81  56.19  

 

Energy bill savings after implementation of EE measures for buildings in the TC connected to District 

Heating System were also estimated based on potential savings in energy after implementation of EE 

measures. Opposed to proportional reduction of households’ energy bill by the percent of potential 

savings in energy after implementation of EE measures in buildings with Individual Heating System, 

the households’ energy bill in buildings connected to District Heating System was reduced by 50% of 

the potential savings in energy after implementation of EE measures due to the structure of costs of 

District Heating Companies. The portion of fixed costs in total costs of District Heating Companies in 

the TC is in average 50%, therefore the maximal reduction in energy bill for households is 50% of the 

total energy savings after implementation of EE measures.   

Table 13. Potential energy bill savings by municipalities of the TC for buildings connected to District Heating System 

 Type of 
heating 
system 

District Heating System 

Municipality 
Average 
heated 

area (m²) 
Unit 

Current energy 
bill 

Saving after 
external wall 

insulation 

Saving after 
attic 

insulation 

Saving after 
replacement 
of windows 

Saving after 
basement 

ceiling 
insulation 

Total saving 
Energy bill after 
implementation 
of EE measures 

Banovidi 45,630.28 

BAM/m²/month 1.28 0.05 0.00 0.05 0.01 0.11 1.17 

BAM/year 703,150.22 27,924.26 1,556.78 27,493.11 3,715.03 60,689.18 642,461.04 

% 100.00 3.97 0.22 3.91 0.53 8.63 91.37 

Lukavac 48,434.06 

BAM/m²/month 0.95 0.16 0.01 0.05 0.01 0.23 0.73 

BAM/year 553,917.49 92,830.50 6,088.84 27,091.51 5,348.29 131,359.13 422,558.36 

% 100.00 16.76 1.10 4.89 0.97 23.71 76.29 

Tuzla 811,611.06 

BAM/m²/month 1.68 0.25 0.03 0.07 0.03 0.38 1.30 

BAM/year 16,362,078.98 2,401,261.93 271,751.72 729,074.61 313,219.07 3,715,307.33 12,646,771.65 

% 100.00 14.68 1.66 4.46 1.91 22.71 77.29 

Živinice 211.76 

BAM/m²/month 1.38 0.22 0.06 0.08 0.00 0.37 1.01 

BAM/year 3,495.08 561.69 161.84 204.96 0.00 928.49 2,566.60 

% 100.00 16.07 4.63 5.86 0.00 26.57 73.43 

Average 
TC: 

905,887.15 

BAM/m²/month 1.32 0.17 0.03 0.06 0.01 0.27 1.05 

BAM/year 14,383,529.65 1,843,421.33 285,111.90 685,771.67 130,846.96 2,945,151.87 11,438,377.78 

% 100.00 12.82 1.98 4.77 0.91 20.48 79.52 
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5.3. Return on investment for energy efficiency measures in the Tuzla Canton  

 

Return on investment and return on investment period for EE measures in the considered residential 

buildings in the TC were estimated based on energy bill savings and required amount of investment 

in considered EE measures. The former two are also estimated for each considered EE measure 

segmented by municipalities of the TC and type of heating. The following table gives an overview of 

return on investment and return on investment period for EE measures in buildings with Individual 

Heating System by municipalities of the TC.  

Table 14. Return on investment and return on investment period for EE measures in buildings with Individual Heating System 

 Municipality Unit 

Individual Heating System 

Return on 
investment 

after external 
wall insulation 

Return on 
investment 
after attic 
insulation 

Return on 
investment 

after 
replacement of 

windows 

Return on 
investment 

after basement 
ceiling 

insulation 

Total return on 
investment 

Banovidi 
Year 12.08  21.93  28.10  22.54  17.33  

% 8.28  4.56  3.56  4.44  5.77  

Gradačac 
Year 6.14  12.86  15.34  9.18  10.29  

% 16.29  7.78  6.52  10.90  9.72  

Kalesija 
Year 18.23  37.99  33.70  86.19  26.94  

% 5.48  2.63  2.97  1.16  3.71  

Kladanj 
Year 15.12  19.25  27.99  21.15  18.86  

% 6.62  5.19  3.57  4.73  5.30  

Lukavac 
Year 13.13  26.22  28.68  30.88  18.79  

% 7.61  3.81  3.49  3.24  5.32  

Srebrenik 
Year 11.73  27.80  24.09  21.19  17.02  

% 8.52  3.60  4.15  4.72  5.88  

Živinice 
Year 11.33  20.42  20.94  9.75  14.94  

% 8.82  4.90  4.78  10.26  6.69  

Average TC 
Year 9.32  15.19  15.29  16.47  12.11  

% 10.73  6.59  6.54  6.07  8.26  

 

The average return on investment period for EE measures in the TC for buildings with Individual 

Heating System is 12.11 years, while average return on investment for the same buildings is 8.26%. 

Considering the average in the TC, the best return on investment period and return on investment 

for buildings with Individual Heating System are after insulation of external walls amounting 9.32 

years and 10.73% respectively. The longest return on investment period in the TC is after basement 

ceiling insulation amounting 16.47 years and return on investment being 6.07%. The shortest return 

on investment period is in the Municipality Gradačac amounting 10.29 years and return on 

investment being 9.72%, while the longest return on investment period is in the Municipality Kalesija 

amounting 26.94 years and return on investment being 3.71%. The following table gives an overview 

of return on investment and return on investment period for EE measures in buildings connected to 

District Heating System.  
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Table 15.  Return on investment and return on investment period for EE measures in buildings connected to District Heating 
System 

Municipality Unit 

District Heating System 

Return on 
investment after 

external wall 
insulation 

Return on 
investment after 
attic insulation 

Return on 
investment after 
replacement of 

windows 

Return on 
investment 

after basement 
ceiling 

insulation 

Total 
return on 

investment 

Banovidi 
 

Year 13.52 96.93 40.51 31.32 28.97 

% 7.40 1.03 2.47 3.19 3.45 

Lukavac 
 

Year 28.18 51.49 70.64 125.78 41.99 

% 3.55 1.94 1.42 0.80 2.38 

Tuzla 
 

Year 13.65 37.71 30.01 20.82 19.22 

% 7.33 2.65 3.33 4.80 5.20 

Živinice 
 

Year 29.38 60.43 49.77 0.00 39.29 

% 3.40 1.65 2.01 0.00 2.55 

Average TC 
Year 19.71 37.70 36.81 55.92 27.04 

% 5.07 2.65 2.72 1.79 3.70 

 

The average return on investment period for EE measures in the TC for buildings connected to 

District Heating System is 27.04 years, while average return on investment for the same buildings is 

3.70%. Considering the average in the TC, the best return on investment period and return on 

investment for buildings connected to District Heating System, as it is the case for buildings with 

Individual Heating System, are after insulation of external walls amounting 19.71 years and 5.07% 

respectively. The longest return on investment period in the TC is after basement ceiling insulation 

amounting 55.92 years and return on investment being 1.79%. The shortest return on investment 

period is in the Municipality Tuzla amounting 19.22 years and return on investment being 5.20%, 

while the longest return on investment period is in the Municipality Lukavac amounting 41.99 years 

and return on investment being 2.38%.  
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6. Financial modeling options for financing energy efficiency measures in 

the Tuzla Canton 

Heating systems in collective housing in the TC can be divided into two groups: 

 Households with existing District Heating System and 

 Households with Individual Heating System (building does not have distance heating system)  

 

6.1. Financial modeling options for financing EE measures in buildings connected to 

District Heating System 

 

For the households connected to district heating systems, energy efficiency measures include wall, 

roof and floor insulation together with energy efficient windows. As discussed, such measures would 

have direct impact on heating fuel savings which would materialize at DHC. In other words DHC 

would make additional revenues on the fuel savings if it would continue to charge the same prices 

for heating the households.  

 

Another option would be to cut the price for heating to households equivalent to savings in heating 

fuel in which case the financial savings would take the effect at households level. Therefore 

households would make savings on their current heating bill so this saving could be used to finance 

the investment into EE measures.  

As mentioned banks in the FBiH do not recognize housing associations as borrowers however with 

required legislative changes housing associations could also become potential borrowers on behalf of 

households. 

 
Figure 3. Financial modeling options for financing EE measures in buildings connected to district heating systems 
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If we apply ESCO model to this scenario from the perspective of a third party service provider it 

would also be possible to place ECSO between the households and DHC as EE measures investor. In 

this model ESCO would make an investment in EE measures financed by loan and own equity which 

would be repaid from the ESCO revenues that would reflect the heating fuel savings at DHC. 

Therefore DHC would sell heating to ESCO at lower price reflecting the fuel savings and ESCO would 

charge the same or higher heating price to households to make revenues. With this revenue ESCO 

would cover the costs of loan financing. 

 

Each of the above nominated options has its strengths and weaknesses. Existing Tuzla DHC as a 

borrower would have strong credit capacity and with above 14 thousand households connected to 

the system it could make a large scale impact by directly implementing EE measures to their 

customers. On the other hand, Tuzla DHC is a state owned utility company with unclear motive to get 

involved in implementation of EE measures for households. However, depending on the political will 

to implement EE measures involvement of DHC in the scheme could be the most effective way to 

make quick impact on the large scale.  

 

Weaknesses of the individual borrowing schemes have already been discussed however with suitable 

grant and subsidies the effectiveness of such models could be substantially increased. This is 

obviously dependant on availability of government and donor funding which in case of the TC is quite 

limited. The effectiveness of housing associations loans makes the required legislative changes an 

obvious action to be taken in order to enable loan schemes aimed at housing associations. However, 

such action will probably take considerable time to be implemented because of the lengthy 

procedure for legislative changes and also it requires take time until the banks recognize and develop 

this new market opportunity.  

A third party financing model with ECSO as EE investment intermediary would represent a very 

innovative concept which offers interesting possibilities and opportunities however its effectiveness  

would require to be tested. 

6.2. Financial modeling options for financing EE measures in buildings with 

Individual Heating System 
 

For the households which don’t have district heating available, apart from insulation measures it is 

also necessary to assess the effects of changing the heating system from current individual heating to 

distant heating. Therefore EE measures would include investment into insulation as well as distant 

heating, therefore achieved savings would have impact on heating fuel savings which would then 

materialize the same way as described for existing district heating systems. Currently most 

households in TC which are not part of district heating systems use individual solid fuel furnaces 

fueled by coal or wood. Burning efficiency of such furnaces is up to 50% lower compared to larger 

boiler systems used for district heating. Subsequently CO2 emissions are also considerably reduced 

by implementation of district heating systems.   

 

Similar to above described financing options for existing district heating system users, households 

with Individual heating system could have their EE measures implemented by DHC or third party 

providers (ESCOs). In some TC municipalities there are already private district heating providers like 
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Gračanica and also there are plans for expansion of current Tuzla DHC network to Lukavac 

municipality. In this model ESCO would make an investment in EE measures financed by loan and 

own equity which would be repaid from the revenues for provision of heating to households.  

 

Implementation of this model would also require certain legislative changes in TC. This includes 

adoption of legislation that defines the legal status and role of third party providers (ESCO’s). As it is 

the case with financial modeling options for financing EE measures in buildings connected to District 

Heating System, the model with ESCO’s as EE investment intermediaries as well as district heating 

providers would represent a new concept which should to be tested in order to assess its 

effectiveness.  

 
Figure 4. Financial modeling options for financing EE measures in buildings with Individual Heating System 
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7. Conclusion and next steps 

 

In order to come up with a decision on modeling options for financing and implementation of EE 

measures in considered residential building in the TC several actions need to be carried out. At first, 

the already elaborated financial modeling options for financing EE measures in buildings connected 

to District Heating System and in buildings with Individual Heating System need to be analyzed in 

detail from financial and feasibility aspects, resulting in preliminary values of financial indicators (IRR, 

etc.) and in necessary pre-conditions for their implementation.  

For the purpose of analysis of financial modeling options for financing EE measures in buildings with 

Individual Heating System the preliminary estimation of investment in district heating infrastructure 

need to be carried out. Based on the preliminary financial indicators there need to be carried out a 

research on readiness of financial institutions for establishing a particular financial products for 

financing considered parties in implementation of EE measures in considered residential buildings in 

the TC. At the same time, the readiness of public companies, at the first place DHC, and the public 

institutions in the TC for participating as key parties in the implementation of considered modeling 

options need to be determined too. Also, there need to be defined a process and actions regarding 

required change in legislations in the TC in order for considered modeling options to be viable for 

implementation. 

Based on the results of preceding actions there would be established a final financial model for 

financing EE measures in considered residential buildings in the TC. In addition, an action plan would 

be developed which would serve as a basis for implementation of EE measures in considered 

residential buildings in the TC. The following figure gives an overview of previously elaborated steps 

towards establishment of financial model for financing implementation of EE measures in residential 

buildings in the TC.  

Figure 5. Steps towards establishment of financial model for financing implementation of EE measures in residential 
buildings in the TC 
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