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Improving energy efficiency in residential and public buildings in Lithuania: The Energy Efficiency Housing Pilot Project 

Summary

Combined efforts of active homeowners, private businesses, the project co-ordination unit, state authorities, donor countries and international financing institutions led to successful implementation of the Energy Efficiency Housing Pilot Project  (EEHPP) in Lithuania. This project  was aimed at supporting private and public initiatives to reduce energy use in residential and public buildings and supporting the Lithuanian Government in the housing privatisation process via increased private initiative in housing maintenance. The project objectives should have been achieved through: (a) provision of loans for technically and economically attractive packages of energy efficiency measures; (b) introduction of the concept of long-term lending for housing improvement to the commercial banking sector; (c) development of energy consulting services; (d) comprehensive assistance to homeowners implementing energy efficiency projects and (e) support for municipalities in the energy efficiency rehabilitation of schools. Appropriate financing, workable legal framework, and extensive support network enabled more than 200 homeowners’ associations and owners of individual houses as well as 12 municipalities to implement various packages of energy efficiency measures in their buildings. Within the project framework approximately US$ 8.5 million were invested in renovation of residential buildings, US$ 5.9 million in rehabilitation of schools and US$ 2.9 million in institutional strengthening and technical assistance. 

The major focus of the project was improvement of energy efficiency in residential multifamily buildings managed by Homeowners Associations (HOAs). Figure 1 shows the set up of this project component. Financing for investments was made available for Homeowners Associations via local commercial bank(s). A support network consisting of five Advisory centres provided free of charge advice on technical, legal, financial and managerial issues to members of associations and individual homeowners. Private energy consultants supported HOAs with preparation and supervision of renovation projects. Private contractors were involved in the implementation of building renovation works.
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Figure 1 - The objectives should have been achieved through provision of loans to HOAs and establishment of a support network enabling HOA to benefit from the credit line. The Housing and Urban Development Foundation acted as the project co-ordination unit.

Within the project framework capacity of private energy consultants was enhanced and a comprehensive public information programme was conducted. These undertakings improved Lithuanian public awareness on energy efficiency issues and enabled 207 HOAs and 25 owners of single family houses to implement various packages of energy efficiency measures in their buildings - Figure 2. Monitoring of the implemented projects showed very large variation in achieved savings and pay back times, but seen together the investments were cost effective. 

	
	1996-1997
	1998
	1999
	2000
	2001
	Total

	Total amount of loans (used loan amount) to HOAs (period – according to the end of works), US$
	74,300
	206,000
	1,161,000
	3,375,500
	2,401,200
	7,218,000

	Amount of grant provided, US$
	
	
	442,300
	905,500
	695,200
	2,043,000

	No. of Projects  implemented by HOAs (some HOAs implemented more than one project)
	5
	18
	49
	111
	46
	229

	No. of HOAs advised
	87
	113
	312
	113
	101
	726

	No. of buildings audited
	46
	54
	141
	66
	24
	331

	No. of Investment Proposals prepared
	27
	45
	134
	75
	23
	304

	Average loan, US$
	14,850
	11,460
	23,700
	30,400
	52,200
	31,500


Figure 2 - Summary of the EEHPP results (for HOAs only). 

The EEHPP was a pilot project that attracted large donor support for technical assistance, which effectively supported the implementation. The project addressed only a fraction of the total demand for renovation and energy efficiency in the country. Nevertheless the project aim to initiate development and demonstrate practical solutions was fulfilled. Financing possibilities for Homeowners Associations were at the end of the project insufficient and the project failed to involve private banks to meet this demand. New initiatives to meet this growing demand were initiated and should be supported.

Project background

Prior to the EEPHH implementation the housing sector situation can be summarised as: (1) poorly maintained buildings with excessive energy intensity, (2) lack of financing opportunities for owners of newly privatised of apartments, (3) poor managerial capacity of homeowners and lack of traditions for communal undertakings, (4) undeveloped energy consulting services. 

Lithuania's dependence on imported fuel and the rapidly increasing energy prices made the wasteful energy consumption an unaffordable burden for income constrained consumers. A number of studies suggested that there was a significant potential for cost effective implementation of energy efficiency measures in residential buildings and that it was difficult for homeowners to finance the required investments without the involvement of credit institutions. 

Housing sector privatisation started from privatisation of apartments of multifamily buildings and the EEHPP was designed to demonstrate ways to complete the privatisation via stimulation of private initiative in housing maintenance and renovation. 

Project implementation

The Housing and Urban Development Foundation (HUDF) was responsible for the project implementation together with the Ministry of Finance and the project was implemented in the period of 1996-2001. The extensive technical support programme was mainly sponsored by the Danish Ministry of Housing and Urban Affairs and the Dutch Ministry of Economics. Governments and agencies of Sweden, Norway and the EU provided limited support. The project implementation team, the World Bank and donors were very determined on a success and this enthusiasm greatly contributed to a successful implementation.

Funds for school renovation were channelled to participating municipalities via the Ministry of Finance of Lithuania. 12 municipalities benefited from the project and implemented energy efficiency measures in 53 schools and kindergartens, benefiting 26,745 pupils. Technical monitoring of 18 retrofitted secondary schools demonstrated average heat savings of 24 percent. Successful implementation of public school renovation projects generated significant demand from the municipalities for further loans.

Figure 3 shows main events of the residential project component. The project developed as a genuine pilot project with numerous modifications and an effective integration of lessons. Three performed policy studies significantly assisted the project implementation team and the Government to make necessary amendments of laws and procedures to ensure efficient disbursement of allocated funds. 

It proved to be difficult to motivate homeowners to take a common bank loan and implement energy efficiency measures due to household resistance against using bank loans for communal undertakings.  There were many barriers to overcome and only a few HOAs succeeded in the first year of the project implementation. These few examples were used in public campaigns which increased interest in the project. The real break through came after introduction of a 30% State grant on the loan principal - see Figure 4. 
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Figure 3 - Main events of the residential project component from preparation until disbursement of all funds.
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Figure 4 - Number of HOAs initiating building renovation projects per month. Includes only projects, which were later completed. The 30% grant was introduced in early 1999. 

The loan

The loans for HOAs were offered in local currency Litas (4Lt = US$1) at 11% interest rate with 10% down-payment (could be replaced by investments already made) and maximum 10 year maturity. The State grant was calculated as 30% of the loan principal but not exceeding 50 Lt (US$12.5) per m² of living area. In addition to the grant there was a partial VAT exemption for HOAs and individual homeowners. Figure 5 shows a typical example of the financing scheme. 

	Project financed with ETB loan and grant
	
	

	
	
	Lt
	Litas/m²

	A
	Total investment including VAT
	100,000.00
	50.00

	B
	Downpayment, cash 
	5,000.00
	2.50

	C
	Downpayment, presented invoice for investment already made
	5,000.00
	2.50

	D
	To be financed
	95,000.00
	47.50

	E
	VAT exception
	13,725.00
	6.86

	F
	To be financed excluding VAT
	81,275.00
	40.64

	G
	30% Grant
	24,382.50
	12.19

	H
	To be financed by ETB loan
	56,892.50
	28.45

	I
	Actual investment
	61,892.50
	30.95

	
	
	
	

	
	% of total investment paid by HOA
	62%
	

	
	% of total investment as support 
	38%
	


Figure 5 - Example of 100,000 Lt (US$25,000) investment for a 2000 m² building.

The loan repayment was shared between homeowners according to an agreement made in General Meeting, typically according to an apartment size. In numerous projects including window replacement some homeowners did not replace windows and thus paid less. The repayment schedule was linear with equal repayment of principal and payment of accruing interest, which made repayment calculations rather time consuming. The bank was accepting premature repayments.  

The implemented renovation projects

Measures

Initially most projects were limited to renovation of a heating system, but after introduction of the grant replacement of windows and insulation of walls became more popular, in particular among more wealthy homeowners in Vilnius and Klaipeda. A total of 982 energy efficiency measures were included in 229 projects, amounting to 4.3 per project. Figure 6 shows an overview of implemented measures. Selection of measurers was based on two principles: (1) to include measures which would ensure increased energy efficiency and (2) to include measures that would prolong the lifetime of the buildings and by that increase the amount of energy saved. The latter included measures important for building maintenance: replacement of pipes and radiators, replacement of valves, repair of walls and joints between panels in panel buildings, repair of sewage system and repair of leaking roofs. 
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Figure 6 - Implemented measures in 229 projects by year. 

Savings

For 96 out of 229 implemented projects by HOAs a rough estimation of savings was performed based on consumption data during heating seasons before and after implementation. The investments in these 96 projects varied from less than US$ 250 per apartment to more than US$ 3,500 per apartment with an average close to US$ 1,000. 

The monitoring showed a very large spread in savings, from significant additional consumption to more than 50% reduction (see Figure 7) with an average value for normal year of 17% (without adjustment for comfort change). In reality many homeowners preferred increased comfort for savings and raised indoor temperature (see Figure 8). A rough estimation showed that without this increase the average saving would have been 25% - Figure 7. 

[image: image5.emf]Distribution of savings for 96 monitored projects. Average 25% with 

comfort adjusted saving  and 17 % with actual saving.

0

5

10

15

20

25

 - 40-50  - 30-40  - 20-30  - 10-20  - 0-10 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

Saving, percentage

Number of projects

Comfort

adjusted

saving

Actual

saving


Figure 7 - Distribution of savings for 96 monitored projects. The actual saving is based on consumption before/after renovation referred to the normative year. The comfort adjusted savings take into account increased comfort level after renovation. 
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Figure 8 - Indoor comfort before and after building renovation Source: Survey of 250 homeowners in 50 HOAs, Baltic Surveys, October 2001
Higher investments generally resulted in higher savings but there were rather large variations. Figure 9 indicates a comfort adjusted savings of about 40% for investments of about US$ 2,500 per apartment dropping to 20% for investments below US$ 750. The large spread means that it is very difficult to forecast savings for a particular building. Savings do not only depend on the measures implemented but very much on the specific conditions before implementation and in particular on management of energy consumption. Therefore further initiatives in demand side management are important.  
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Figure 9 - Savings for 96 monitored projects as a function of the investment (including VAT and grant) per apartment. Actual savings and comfort adjusted savings. (4 Lt = US$1)

Figure 10 shows the relation between achieved savings and the specific consumption of the building before renovation. It is clear that renovation of buildings and heating systems in buildings with very low consumption before renovation (underheated) resulted in an increased consumption. High initial specific consumption generally meant higher savings, but still with very large spread. This indicates that a forecast of energy savings should include an analysis of specific consumption for the particular type of building and a comparison with other similar buildings. 
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Figure 10 - The actual savings for 96 monitored projects, consumption before/after renovation referred to normative year as a function of the specific consumption before renovation.

Financial benefits and loan repayment

Pay back time

The simple pay back time from the consumer point of view is calculated by dividing actual investment (down payment plus loan amount) by savings achieved during the first year. The pay back time for the 96 monitored projects is presented in Figure 11. As can be seen the State grant was required to make the investments more attractive for homeowners. The spread in savings leads to similarly large variations in simple pay back times for implemented projects as illustrated in Figure 12. 

	
	Based on total investment
	Based on homeowner's investment (VAT exemption and grant). 

	Based on comfort adjusted savings 
	11
	7

	Based on actual savings
	17
	12


Figure 11 – Simple pay back times for the monitored projects considered together as one project (for normal year, heat cost of US$37.5 per MWh). 
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Figure 12 - The pay back time based on the actual savings as a function of the investment per apartment. Cost of energy US$37.5 per MWh. Includes only the monitored projects with positive savings. 

Net present value

The net present value gives better evaluation of the project. Figure 13 shows the sum of net present values (for HOAs) for all 96 monitored projects using a discount rate of 7% and a cost of heating of US$37.5 per MWh. Expenses include downpayment and monthly payments for the loan. Incomes are heat savings. 

The net present value for all projects after 10 years based on actual savings is – US$ 1.5million. It could be expected that homeowners will increase the comfort when they can afford it and when the heating system allows it. It is therefore most relevant to consider the net present value based on comfort adjusted savings. With a 10 year period this is still negative, but becomes positive if a period of 15 years is considered, or if a part of investment is considered as a maintenance or renovation cost and not included in the net present value calculation. An increase in cost of energy above inflation lead to a substantial increase in net present value. 

	
	
	NPV, US$ mln. 

	1
	NPV: After 10 years, based on actual saving.
	-1.5

	2
	NPV: After 10 years, based on comfort adjusted saving
	-0.425

	3
	NPV: After 10 years, based on comfort adjusted savings. Assuming 50% of expenses and payments is for maintenance. 
	0.975

	4
	NPV: After 15 years, based on comfort adjusted saving. 
	0.375

	5
	NPV: After 15 years, based on comfort adjusted saving. Assuming 3% yearly net-increase in cost of energy. 
	1.075


Figure 13 - The sum of net present values for the 96 monitored projects on different conditions. Discount rate 7%. Cost of energy at the outset US$37.5 per MWh.

Loan repayment

During the project preparation period there were many concerns regarding loan repayment, i.e. that homeowners would not be able or willing to repay the loan. The experience showed that repayment caused fewer problems and many loans were repaid in advance, even though one third of the surveyed homeowners found the loan repayment a significant burden - see Figure 14. Some homeowners repaid their part of the loan immediately indicating that loan repayment was not a burden for them at all. 

Assessment of the burden is clearly dependent on income level, even taking into consideration that the majority of low-income households were eligible for heating subsidies. About 35% found the repayment a significant burden and 2% unbearable, indicating that investments could not be much higher.  
	Importance of loan burden on household budget
	Monthly household income

	
	Up to 500 

Lt
	501-700 Lt
	701-1000 Lt
	1001-1400 Lt
	1401 Lt and more
	All

	Unbearable
	9.7%
	3.0%
	-
	-
	-
	2.0%

	Significant
	64.5%
	48.5%
	33.3%
	33.3%
	16.4%
	34.8%

	Insignificant
	19.4%
	30.3%
	38.3%
	47.1%
	41.8%
	36.8%

	Negligible
	-
	18.2%
	26.7%
	19.6%
	41.8%
	24.8%

	Don't know
	6.5%
	-
	1.7%
	-
	-
	1.6%

	Number of respondents*
	31
	33
	60
	51
	55
	250


Figure 14 - Loan burden on household budgets for different income groups (4Lt = US$1). Source: Survey of 250 homeowners in 50 HOAs, Baltic Surveys, October 2001

According to the survey about ¼ of homeowners found that the loan is financed by the savings, and more than half that it was an extra burden - Figure 15. The tariffs for district heating increased in most cases and this may have influenced the response. A social subsidy scheme (available for project participants) helped low income families to cope with the loan repayment and enabled them to participate in the project. Seven percent of the surveyed claimed that the allowances covered the loan repayment. 

	Source
	% of resp.

	Loan repayment is covered by savings in heating costs
	23

	Loan repayment is covered by heating subsidy
	7

	Loan repayment is an extra expenditure compared to before renovation
	61

	Don't know
	9

	Total
	100


Figure 15 - Where does the money for loan repayment come from. Survey of 250 homeowners in 50 HOAs, Baltic Surveys, October 2001

Institutional development

The institutional development resulting from, or supported by the EEHPP was rather substantial. Awareness and organisational level of numerous HOAs increased. Surveys showed that HOAs which participated in the project changed their attitude towards loan financing of building renovation projects as 57% of them are willing to take another loan and 90% would recommend other associations to do so. 

A pool of private consultants gained valuable experience in servicing homeowners and have now access to relevant tools and methodologies. Advisory Centres have gained valuable experience and their skilled staff is currently involved in training of housing administrators and supporting municipalities in housing sector related issues. The HUDF have developed into a capable institution involved in implementation of large multilateral projects. 

Concluding remarks

The main barriers for investments in energy efficiency and building renovation were: (1) lack of trust in higher volume communal undertakings, (2) resistance against communal financial arrangements involving banks, (3) resistance from needy homeowners who can not afford to participate in building improvements and (4) expectations that somebody else (municipality, State) should take care of multifamily buildings.

The Energy Efficiency Housing Pilot Project demonstrated that homeowners are able to overcome these barriers, at least in the pilot project arrangement, if sufficiently supported. A precondition for communal investments is an adequate legal framework enabling homeowners to: (1) form associations, (2) make majority decisions and (3) ensure enforcement of obligations of individual homeowners. 

Repayment of loans can be a significant burden for the poorest part of homeowners and thus a support system that enables them to participate in common projects is needed. In the longer term a greater mobility in the housing market is preferable because the society should not pay for homeowners who live in apartments they can not afford. 

Housing maintenance is not a major priority for households therefore financing of common building improvements via bank credits is a significant challenge. Experience from the Energy Efficiency Housing Pilot Project shows that very direct and independent organisational support is important, which was provided by the regional Advisory Centres. A second success constituent was effectively performed building renovations which were publicised via information campaigns and social contacts in the neighbourhood. 

Although the recorded increase in energy efficiency have been achieved in many projects, the financial pay back time of investments was somehow larger than expected, and varied a lot from building to building. Many investments were not feasible from exclusively energy saving point of view and therefore it is important to consider other aspects of renovation, i.e. prolongation of building lifetime and reduction of future maintenance expenses. 

The 30% State grant helped homeowners to overcome initial resistance and make investments. This grant is justified by associated societal benefits related to reduced energy consumption and fuel imports, increased employment, additional tax revenues and positive environmental impact.

The project funds available for improvements of residential buildings were limited. Local commercial banks are still not interested in this market segment and therefore main financial sources for multifamily building improvements remain household monthly incomes and cash savings. Therefore it is important to ensure sustainable financing of multifamily building retrofits. Future undertakings should utilise the potential demand and capacity established in the framework of the Energy Efficiency Housing Pilot Project and find credit enhancements designed to attract local commercial lending to this market segment.  
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