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1. INTRODUCTION

This document is developed in the framework of the project IMPROEN - IMPROvement of ENergy
efficiency in public buildings, funded within the BACID Programme with financial support of the
Austrian Development Cooperation. Overall objective of the project is to transfer knowledge and
Austrian best practices in field of energy efficiency, and improve energy efficiency in public buildings
in Republika Srpska and Bosnia and Herzegovina. Specific objectives are: (1) to conduct research and
prepare a Position paper on quality of reconstruction materials and financing sources for energy
efficient rehabilitation of public buidings;

(2) to prepare a Manual with guidelines on efficient energy management in public buildings;

(3) to deliver a 2-days Webinar on energy efficiency improvement, energy management and related
best practices in public buildings dedicated to energy managers and municipal officials.

The document is based on the desk research, the thematic webinar and the survey of municipal
officers and energy managers employed in public buildings in the Municipalities of Laktasi, Gradiska
and Derventa cunducted by the project partners. The document analyses existing trends in energy
efficient rehabilitation of public buildings in Austri and Bosnia and Herzegovina and discusses available
financial mechanisms for low-carbon investments in public buildings. BiH has a large stock of ageing
buildings with high energy consumption. In Bosnia and Herzegovina building sector is more energy
intensive than the EU average and responsible for 50% of the total final energy consumption, in
comparison to an average of 40% of total final energy consumption in EU. The BiH authorities
recognize this as a challenge, but also as a major opportunity. In countries such as BiH where the
pursuit of energy efficiency has not been very firmly established, it is important that the owners of
public building become pioneers and trendsetters for the rest of the country and lead by example in
terms of energy efficiency improvements. BiH is a signatory to the Energy Community Treaty in 2009
and to the International Energy Charter in 2016, thus BiH authorities recognized the need to improve
energy efficiency and ensure low carbon development. This recognition is operationalised in BiH’s
National Energy Efficiency Action Plan (NEEAP 2016-2018), where indicative energy savings of 9% by
2018 was targeted, including improved energy efficiency performance of public buildings and public
sector utilities as a priority.

In recent years several international donors (EU, UNDP, WB, EBRD) funded the projects in BiH resulting
in improvements of energy efficiency process and management in public buildings (e.g. BEEP, REEP,
GED, GCF, UrbanLED projects). After 2010, due to introduction of regulations in the area of thermal
protection of buildings in BiH and positive impact of programs and projects on energy efficiency by
international donors, improvements in thermal insulation are visible in construction of buildings

Since 2020 the EU is launching a Renovation Wave, an initiative under the EU Green Deal aiming to
double the annual renovation rate in EU and ensure high quality renovations, planning investments of
over hundred billion EUR a year.
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2. Trends in energy efficient rehabilitation of public buildings

Targets and status quo

Within the 2030 climate and energy framework, the European Union (EU) has committed to several
key targets for the period 2021-2030. The overall target for 2030 is to cut the energy system
greenhouse gas (GHG) emissions by 55% as compared to the 1990 levels. Furthermore, the Renewable
Energy Directive requires a binding minimum share of 32% of renewable energy for final energy use
as EU-average. The Energy Efficiency Directive sets an indicative target of at least 32.5% improvement
in energy efficiency by 2030 at EU level versus the projections. This is expected to lead the way
towards a low-carbon economy and to meet the commitments under the Paris agreement.

Clean energy for all Europeans package, 2030 target values:

32% 32,5%

15 %

Renewable Energy efficiency

energy increase
at least at least

interconnection
of grids

Figure 1. Clean energy for all Europeans package

A key measure to accomplish this goal is the improvement of the energy performance of buildings.
The building sector is the largest single energy consumer in Europe. It is estimated, that by 2050 at
least 75% of today’s buildings will still exist. Therefore, energy-renovation is key to shift to a low
carbon building stock. The bulk of the current building stock was built without significant energy
performance requirements and for that reason offers a high potential for energy saving measures.

According to the official comprehensive study of building energy renovation activities and the uptake
of nearly zero-energy buildings in the EU, out of 2019, approximately 12% of residential floor area or
9.5% of non-residential floor area is estimated to be affected each year by an energy renovation.
These energy renovations can be classified into four categories, relating them to annually achieved
primary energy savings:

e Below threshold (x < 3% savings)

e Light renovations (3% < x < 30% savings)

e Medium renovations (30% < x < 60% savings)
e Deep renovations (x > 60% savings)

Currently, only 0,2 to 0,3% of all renovations can be recognized as deep renovations. The biggest part
of renovations is considered to be below threshold.

The new energy policy framework that has been created with the “Clean Energy for all Europeans”
package provides several opportunities to properly address the aforementioned issues. Instruments
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like the long-term renovation strategies or the “Smart Finance for Smart Buildings” initiative will
provide the proper context for the transformation ahead.

The main legal framework document regarding energy performance of buildings is the Directive (EU)
2018/844. It aims on the energy efficiency goals in buildings and to help accelerate the cost-effective
refurbishment of existing buildings also with a view to the vision of a decarbonized building stock by
2050 and the mobilization of investments. The directive amendment of the original 2010 directive also
supports the provision of electric mobility infrastructure in building car parks and introduces new
provisions to improve smart technologies and technical building systems - including automation.

The second important framework document regarding the issue of building renovation is the
Renewable Energy Directive (EU) 2018/2001. The directive sets the goal of increasing the share of
renewable energies (RE) in the European energy mix to at least 32% by 2030 (this affects also
electricity!).

Member states can adopt support schemes to achieve their RE expansion targets. In doing so, they
have the option of cooperating with other member states or third countries through various
"cooperation mechanisms".

The heating and cooling sector includes the energy used to heat and cool buildings. It accounts for
about half of the final energy consumption in the EU. In the heating sector, and here the heating
systems of buildings are particularly affected, the share of renewables is to increase by at least 2%
annually, which shall be achieved also through an effective national incentive system. Waste heat and
cooling (e.g. from industry) can be included up to 40% in this share.

Furthermore, there is a strong focus on decentralized self-supply with renewable electricity.
Electrification is regarded the most cost-effective approach for decarbonizing the transport and
heating sectors. Depending on the prognoses the demand for electricity will increase by 9 to 25% until
2030. Thus, also in the course of building renovation, the options for electricity self-supply shall be
considered.
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2.1 Current situation in Austria

The framework conditions in Austria are, of course, strongly bound to the regulatory framework of
the European Union. The link between European and national framework is the obligatory Integrated
National Energy and Climate Plan, which each member state had to submit.

National strategy: #mission 2030

For measures on national level, the Austrian national climate- and energy strategy ,#mission 2030 is
putting the framework into defined development paths for reaching the overall 2030 goals.

In the baseline of the strategy a great potential in the building sector is detected, especially through
thermal refurbishment and the shift to renewable energy sources and highly efficient district heating
in existing buildings. For the existing building stock this means that a high renovation rate and
renovation quality to be aimed for. Also the replacement of fossil-based heating systems with
renewable energy systems (biogenic resources, solar energy or highly efficient heat pumps, local and
district heating) in combination with the thermal refurbishment of buildings, will be supported from a
mix of instruments.

For a systematic deployment of the strategy 12 flagship projects have been implemented, of which 3
are targetting specifically at the building sector:

Flagship project #4: Thermal retrofaction of buildings

e Consistent implementation of the requirements of the EU buildings directive with regard to
the refurbishment of buildings

o "Add-on" funding through the federal ,renovation cheque” for best-practice renovations
(klimaaktiv gold standard, ecologically sustainable building materials, energy storage,
changeover of the heating system to renewable energy sources, ...)

e Promotion of sector coupling in buildings, for example by means of intelligent e-charging
infrastructure in/on the building (going beyond the requirements of the EU Buildings
Directive).

e Funding instruments: Corporate environmental promotion program and renovation cheque

Flagship project #5: Renewable heat

e The federal and state governments are developing a joint heating strategy that focuses on
significantly reducing the thermal energy demand of buildings and replacing fossil fuels with
renewable sources and highly efficient district heating. To this end, the construction standards
for new buildings and renovations must be continuously adapted to the best available
technology.

e "Renewable requirement": Renewable energy sources are to be used when replacing existing
oil boilers.

e Consistent and harmonised implementation of the requirements of the EU Buildings Directive
with regard to the "alternatives test" for new construction and renovation - this will also mean
that gas heating systems will be successively replaced by renewable alternatives where this is
appropriate and reasonable.
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e Adequate selection options for heating systems based on renewable energy sources are to be
provided for in the building regulations in accordance with the building's heating
requirements.

e Boiler check by independent, knowledgeable experts in order to identify tailor-made options
for action and funding possibilities.

e C(Create attractive subsidy offers to provide incentives for the early phase-out of fossil fuels and
to avoid social hardship. Overall renovations (building envelope and heating system in a
coordinated manner) should be particularly favoured.

e Promote the shift from fossil fuels to renewable energy sources in public buildings (role model
function of the public sector).

e Promote the storage of energy (heat and electricity) through building regulations and
subsidies.

e Funding instruments: inland environmental funding and renovation cheque

Flagship project #6: 100 000 roofs PV and small storage program

e The 100,000 roofs photovoltaic and small-scale storage programme is intended to provide
investment support to encourage private individuals and businesses to make greater use of
roof surfaces with photovoltaic modules. PV facilities can also be installed on public buildings.

e Abolish own-generated electricity tax: Already at present, the first 25,000 kWh of own
electricity production is tax-exempt. This means that small producers (private and small
companies) in particular already benefit from the tax relief.

e Create framework conditions for microgrids. This should create the possibility for tenants and
flat owners to distribute the electricity generated in their own homes more easily in the
future.

e Funding instruments: Investment subsidies, tax exemption, change in legal framework
conditions.

National strategic programs for the public sector:

The two main strategic national promotion programs with a high relevance for the public sector are
covered by the klima:aktiv initiative of the federal government. Namely, they are:

e e-5program
e Climate and energy model regions (Klima und Energie Modellregionen)

e-5

The e5 programme encourages Austrian municipalities to act in a sustainable manner at all levels: in
dealing with energy, consumption, mobility and the economy. As part of klimaaktiv, e5 provides
consultancy and certification services to towns and municipalities that are committed to energy
transition and climate protection. Regional e5 advisors work with the community team to develop
new projects and activities year after year. This is done, supported by a licensed catalogue of
measures, across all relevant areas of municipal policy:

The six areas which municipalities are required to address in the €5 programme are:
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e Municipal development and spatial planning strategy,

e  Municipal buildings and facilities,

Supply & disposal: energy, water, waste water, waste,

Mobility,

Internal organisation,

Raising awareness, motivation, communication and cooperation.

The “e” in e5 stands for energy and is an indicator for the progress in the auditing process. The higher
the implementation level for energy and climate protection measures in a municipality or town, the
greater the number of “e” awarded — much like stars in the restaurant industry.

The awarding follows a standardised audit and certification process so that there is an objective
measure available for the work in the municipalities across Austria.

Climate and energy model regions

The Climate and Energy Fund's "Climate and Energy Model Regions" programme aims to accompany
regions on their way to a sustainable energy supply and extensive independence from fossil energy
sources. Regional resources are to be used optimally, the energy demand is to be covered from
renewable energy sources in the best possible way, and measures to increase energy efficiency and
raise awareness are to be implemented.

A basic requirement is, that several (at least 2) municipalities submit a joint application to establish a
new climate and energy model region.

A - to be established - model region manager coordinates all agendas of the climate and energy model
region on site and is the central hub in the model regions. In addition to the initiation and management
of projects and active public relations work, networking activities with local decision-makers and
stakeholders as well as networking and exchange with other model regions and the Climate and
Energy Fund are essential tasks. The national Climate and Energy Fund is offering special funding offer
for the model regions in the field of:

e Reduction of energy consumption,
e Renewable energy,

e Awareness raising,

e Mobility,

e Building and renovation,

e Agriculture and nutrition,

e Tourism.
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2.2 Current situation in Bosnia and Herzegovina

In Bosnia and Herzegovina building sector is more energy intensive than the EU average, being
responsible for 50% of the total final energy consumption, in comparison to average of 40% of total
final energy consumption in EU. BiH has a large stock of ageing buildings with high energy
consumption. BiH building sector consumes about 160-180 kWh/m?2 of heat energy annually, which is
3 to 4 times more than in developed countries. The reason behind high consumption is in fact that the
majority of buildings were built in periods of relatively low energy prices, without much considerations
about costs and energy characteristics of buildings. Steady increase in GHG emissions occurred in
recent decades mainly due to energy use in public facilities - the largest energy users and GHG
emission sources in BiH municipalities. Modernization and upgrading of municipal buildings,
infrastructure, and services in BiH would improve the quality of urban life and bring environmental
benefits.

Bosnia and Herzegovina has 32 district heating systems, covering around 8% of total heat demand in
2018. They are regulated by local self-governments, and the majority charge heating costs per square
meter of the heated space instead of accurate consumption based billing. Modernisation of district
heating systems is ongoing, including several biomass-based district heating projects supported by
EBRD.

There are over 7.600 public buildings in BiH in need of energy retrofit. More than 80 percent of public
sector buildings are currently using fossil fuels (coal, light fuel oil and natural gas). Retrofitted buildings
can contribute to the reduction of energy consumption in heating and cooling on average with about
60 percent of cost efficiency.

The BiH Government recognized the need to improve energy efficiency to ensure sustainable and low
carbon development, with BiH being a signatory to the Energy Community Treaty in 2009 and to the
International Energy Charter in 2016. This recognition is operationalised in BiH’s National Energy
Efficiency Action Plan (NEEAP 2016-2018), where indicative energy savings of 9% by 2018 was
targeted, including improved energy efficiency performance of public buildings and public sector
utilities as a priority, as well as addressing the need for the public sector to lead by example as a low-
carbon urban transformation actor.

However, BiH institutional context, due to highly-decentralized structure consisting of 145 local
governments in two entities, Republika Srpska (RS) and Federation of Bosnia and Herzegovina (FBiH),
as well as administrative unit of Brcko District (BD), makes it challenging to address the public
infrastructure issues. Complex institutional structure is additionally emphasized by the lack of
capacities for preparation and implementation of legislative and strategic documents, such as
regulating innovative concepts and mechanisms of environmental protection and climate change
mitigation.

BiH entities, Republika Srpska and Federation of BiH, have established energy efficiency and
environmental Funds, that are engaged in fundraising, financing the preparation, implementation and
development of programmes, projects and related activities in the area of conservation, sustainable
use, protection and improvement of the environment, as well as in the field of energy efficiency and
use of renewable energy sources. The adopted energy efficiency laws of both entities and the draft
law of Brcko District recognize ESCOs and energy performance contracting. However, the ESCO market
is not functioning and important implementation gaps remain in public procurement, multi-year
budgeting and adoption of model ESCO contracts.
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Long-term building renovation strategies have been drafted on state and entity levels, together with
necessary amendments to primary legislation. It is estimated that energy needs of public buildings in
Republika Srpska are about 693.608,5 MWh. Federation of Bosnia and Herzegovina adopted rulebooks
for energy performance requirements of buildings and regular inspections of heating and air
conditioning systems in November 2019.

Table 1.1 Estimation of key statistics and indicators in 2018, BiH

Estimation of key statistics and indicators in 2018 Value Unit
Total primary energy consumption (*) 7.470,6 ktoe
Total final energy consumption (*) 4.211,9 ktoe
Final energy consumption- Transport (*) 1.238,3 ktoe
Final energy consumption- Industry (*) 863,5 ktoe
Final energy consumption- Households (*) 1.719,4 ktoe
Final energy consumption- Services (*) 348,5 ktoe
Gross value added by sector- Industry (**) 3.495 mil. EUR
Gross value added by sector- Services (**) 3.192 mil. EUR
Gross domestic product (GDP) (**) 17.099,69 mil. EUR
Electricity generation from thermal power plants (*) 1.020 ktoe
Electricity generation from combined heat and power (*) 18,7 ktoe
Heat generation from thermal power generation (*) 137,6 ktoe
Heat generation from combined heat and power plants including ind. | 42 ktoe
waste heat (*)

Fuel input for thermal power generation (*) 3.062 ktoe
Population (**) 3.500,295 million

(*) Energy statistics: EUROSTAT data Energy balance for BiH / Agency for Statistics of BiH
(**) Agency for Statistics of BiH

The National Energy Efficiency Action Plan in Bosnia and Herzegovina (NEEAP 2019-2021) defines
national targets for reducing final and primary energy consumption for period 2019-2021. The plan is
drafted, however still it is not officially adopted. The aspect of construction of buildings with almost
zero energy consumption has not been addressed in the NEEAP, because the conditions for the
development of an appropriate strategy and associated action plan have not yet been created. This
mainly refers to providing the necessary input data to perform the adequate analysis. Thus, targets
for buildings with almost zero energy consumption have not yet been set in the planning framework
for energy efficiency in Bosnia and Herzegovina.

According to NEEAP 2019-2020, are considered three potential scenarios (light, moderate, ambitious)
representing different levels of ambition and opportunities to increase energy efficiency in certain
sectors of primary consumption and final energy in BiH. Considering the results obtained by exploiting
different scenarios of increasing energy efficiency, the moderate scenario has been proposed for
determining the indicative targets of BiH for energy savings by increasing energy efficiency. The
moderate scenario has been selected taking into account nature, scope and intensity of energy
efficiency measures implementation within individual sectors of primary and final energy
consumption, as well as existing organisational and financial capacity of BiH to implement energy
efficiency measures needed to achieve certain scenarios.

! Fourth Annual Report under the Energy Efficiency Directive, MOFTER, August 2020
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Based on moderate scenario, indicative targets of BiH for savings in energy consumption due to
application of energy efficiency measures are as follow:

Table 2. Overview of indicative targets for energy consumption, BiH (Fourth Annual Report under the
Energy Efficiency Directive)

Target year Indicative goal of BiH for energy saving by increasing energy efficiency

2020 Primary Reduction of primary energy consumption by the end of 2020 by 1.86% in
relation to projections without energy efficiency measures. Projected primary
energy consumption of 6,772 ktoe without application of energy efficiency
measures amounts to 6,646 ktoe with the application of energy efficiency
measures, meaning a reduction in primary energy consumption in the absolute
amount of 126 ktoe.

Final Expected decrease in final energy consumption by 4.4% by the end of
2020 compared to the projections of consumption without energy efficiency
measures. Projected final energy consumption of 4,445 ktoe without energy
efficiency measures amounts to 4,249 ktoe with the planned measures, or a
reduction of final energy consumption in the absolute amount of 196 ktoe.

2021 Primary Reduction of primary energy consumption by the end of 2021 by 2.94% in
relation to consumption projections without energy efficiency measures.
Projected primary energy consumption of 6,757 ktoe without the application of
energy efficiency measures amounts to 6,558 ktoe with the application of
planned energy efficiency measures, meaning a reduction in primary energy
consumption in the absolute amount of 199 ktoe.

Final Final energy consumption is expected to decrease by 5.3% by the end of 2021
compared to projections without energy efficiency measures. Projected final
energy consumption of 4,505 ktoe without energy efficiency measures amounts
to 4,264 ktoe with the planned measures, or reduction of final energy
consumption in absolute amount of 241 ktoe.

2030 Primary Reduction of primary energy consumption by the end of 2030 by 11.02% in
relation to consumption projections without energy efficiency measures.
Projected primary energy consumption of 7,123 ktoe without application of
energy efficiency measures amounts to 6,338 ktoe with the application of
planned energy efficiency measures, meaning a reduction of primary energy
consumption in the absolute amount of 785 ktoe.

Final Final energy consumption is expected to decrease by 13.04% by the end
of 2030 compared to consumption projection without energy efficiency
measures. Projected final energy consumption of 5,046 ktoe without energy
efficiency measures amounts to 4,388 ktoe with the application of planned
measures, or reduction of final energy consumption in absolute amount of 656
ktoe.

In accordance with the Article 5 of the EED (Directive 2012/27 / EU on energy efficiency), Bosnia and
Herzegovina drafted the objectives of the building renovation under the authority of the central
government. Objectives are stated as an integral part of NEEAP BiH 2019-2021 and the corresponding
entity action plans. The goals are as follows:

e State level of BiH: 43 buildings, 1% target 2,450 m2
e Federation of BiH: 26 buildings, 1% target 716 m2

LIR Ze

EUROPAISCHES ZENTRUM

FUR ERNEUERBARE ENERGIE
GUSSING GMBH



WITH FUNDING FROM IMPLEMENTED BY

BACID.eu e— AUSTRIAN o
INTHE DANUBEREGION e DEVELOPMENT Osterreichischer
COOPERATION Stidtebund

e Republika Srpska: 6 buildings, 1% target 600 m2
e Brcko District: 17 buildings, 1% target 196 m2
e Total: 92 buildings, 1% target 3,962 m2

According to the Fourth Annual Report under the Energy Efficiency Directive (MOFTER, August 2020),
the following energy efficiency activities were carried out in 2019-2020, with special focus on
legislation measures, and other measures that contribute to improvement of energy efficiency. An
overview of the measures implemented during 2019-2020 follows:

Legislative measures

e Development and application of the legislative and regulatory framework for energy efficiency
in final energy consumption

The objective of this measure is further development of the legislative and regulatory framework in
order to create preconditions necessary to meet the set energy savings targets. The measure includes
the following activities:

1. Finalisation of transposition of Directive 2012/27/EU on energy efficiency, Directive
2010/31/EU on energy performance of buildings and Directive 2010/30/EU on the indication
by labelling and standard product information of the consumption of energy, into the
legislation of BiH, RS, FBiH, cantons and Brcko District BiH;

2. Drafting of regulations to embed energy efficiency considerations in the transport sector;

3. Adoption of laws and by-laws to establish horizontal and vertical coordination mechanisms
for implementation of EEAP BiH.

The progress with the implementation of the measure is given as follows:

- The Law on Energy Efficiency of the Federation of Bosnia and Herzegovina (Official Gazette of
FBiH no. 22/17) in the Federation of Bosnia and Herzegovina and the Law on Energy Efficiency
(Official Gazette of RS, no. 59/13) and the Law on Spatial Planning and Construction (Official
Gazette of RS, no. 40/13, 106/15, 84/19) in Republika Srpska are the main governing laws in
this regard in Bosnia and Herzegovina.

- Law on Spatial Planning and Construction of RS underwent a procedure of amendments to
transpose requirements of article 5 of Directive 2012/27/EU on energy efficiency. Adopted
(Official Gazette of RS, no. 40/13, 106/15, 84/19).

At the level of the state of Bosnia and Herzegovina there were no progress made in 2020.

In the Federation of Bosnia and Herzegovina, the following documents supplementing the regulatory
framework in the field of energy efficiency are adopted: Rulebook on minimum requirements for
energy performance of buildings (Official Gazette FBiH 81/19); Rulebooks on regular inspections of
heating and air conditioning systems (Official Gazette FBiH 81/19).

In Republika Srpska, the Amendments to the Law on Spatial Planning and Construction (Official
Gazette of RS, no. 40/13, 106/15) introducing the update of the article 5 of Directive 2012/27/EU on
energy efficiency are adopted (Official Gazette of RS, no. 40/13, 106/15, 84/19).

In Bréko District (BD), the final draft of Law on Energy Efficiency of the BD has been prepared and
submitted to the Government of the BD for comments, pending for addoption.
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e Drafting and adoption of strategic and planning documents on energy efficiency
The measure includes the following activities:

1. Adoption of: National Energy Efficiency Action Plan BiH inclusive of BD, RS and FBiH; Operating
plans for EE improvements in the institutions of BiH, RS, BD, and FBiH and its cantons;
Municipal EEAPs, cantonal EEAPs and energy efficiency plans and programmes for local self-
government units (LSGU) and major energy consumers;

2. Drafting and adoption of the following strategic and planning documents: a. Building
Renovation Strategy for BiH, FBiH, RS and BD BiH; b. Strategy for EE information, professional
development and education in BiH, RS, FBiH and BD BiH; c. Assessment of potentials for EE
improvements in the transport sector.

The progress with the implementation of the measure is given as follows:

- The BiH's framework energy strategy is consisted of the Framework energy strategy of the
FBiH, up to 2035, and the updated Energy Strategy of Republika Srpska (adopted by the
Council of Ministers of BiH on 29th August 2018). The strategy introduces energy efficiency as
one of the main pillars of the energy sector in BiH.

- The House of Representatives of the Parliamentary Assembly of BiH issued Recommendations
for energy sector reform in July 2018. These recommendations as one of the priorities define
the commitment to energy efficiency as a key element of the energy transition and the role
of regulatory bodies in the implementation of this policy needs to be defined.

- The National energy efficiency action plan 2016-2018 (NEEAP) consisted of the entity action
plans and parts related to the level of BiH institutions and District Brcko (adopted by the
Council of Ministers of BiH in December 2017).

The following documents are in preparation:

At the level of the state of Bosnia and Herzegovina:
- Building renovation strategy of BiH: drafted
- NEEAP 2019-2021: drafted
- NECP (National Energy and Climate Plan) BiH - preliminary draft prepared in June 2020.

In the Federation of Bosnia and Herzegovina:

- Building renovation strategy of FBiH: drafted

- Energy Efficiency Action Plan FBiH 2019/2021: drafted.

- 8 cantonal Energy Efficiency action plans: Final draft approved by the Federation Ministry of
Energy, Mining and Industry. To be sent further to respective cantonal adoption procedures.

- 27 Municipal Energy Efficiency improvement programs: Work in progress, to be sent to
cantonal authorities for comments and further to respective municipal authorities for
adoption.

In the Republika Srpska:
- Building renovation strategy of RS: drafted
- 29 Municipal Energy Efficiency action plans: adopted

In Brcko District, the only strategic document is the Sustainable Energy Action Plan (SEAP) of Brcko
District from 2015.
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Other measures

A number of activities have been implemented on the establishment of an Integrated Information
System for Energy Efficiency (EEIS) in BiH, combined of RS and FBiH information systems. The EEIS is
made of the following modules: a) Inventory of buildings; b) Energy efficiency action plans; c) Energy
savings; d) Energy consumption; e) Energy certificates of buildings; f) Technical systems in buildings.
At present moment, activities are underway to establish the regulatory framework of the energy
management system in the public sector in Bosnia and Herzegovina at all levels of government.

In order to contribute to the low-carbon urban development (LCUD) paradigm shift in BiH, technical
assistance from the UNDP projects (GCF and GEF) has been used to support municipalities in
development of the Sustainable Energy and Climate Action Plans (SECAPs) aligned with related local
climate targets. BiH municipalities are trained to collect and monitor data on energy use and GHG
emissions through development, scaling-up and institutionalization of the Energy Management
Information System (EMIS) in more than 3370 public buildings. Partnership with municipalities
resulted in development of 37 Sustainable Energy and Climate Action Plans (15 Plans under UrbanLED
project), while five SECAPs were adopted by the municipal assemblies up to now.

In the framework of the UNDP UrbanLED project, EMIS is further expanded and introduced to 490
municipal public facilities and buildings, that are covered by the information system. During UrbanLED
project implementation period (2018-2022), it is expected that it will result in following
improvements: strengthening the capacities of the Environmental Protection Fund of the Federation
of Bosnia and Herzegovina and the Fund for Environmental Protection and Energy Efficiency of
Republika Srpska for sustainable financing of environmental protection projects from their own
resources; development of ESCO financing mechanism for low carbon urban development (LCUD)
projects that will support engagement of local SMEs as well as capacities of local communities;
implementation of direct investment in LCUD resulting in reduction of GHG emissions for 10,000 tCO,
annually or more than 210,000 tCO, over investment period; supporting the environment for the
implementation of policies in field of environment and energy efficiency in BiH.

The GEF project is focused on piloting the energy management information system and developing
ESCO mechanism, while the GCF project emphasizes utilizing a combined approach of grant money
and loans, for scaling up investment in the buildings in substantial needs of energy efficiency
investments, and low interest loans for other buildings as a main means of achieving LCUD paradigm
shift. Projects by international donors implemented in recent period in BiH contributed to
improvement of energy efficiency in public buildings, including both introduction of proper energy
management practices and development of technical capacities of employees in public institutions.
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3. Financing mechanisms for investments in public buildings in Austria

Levels of competences
The financing mechanisms and funding schemes for investments in the public sector are bound to the

architecture of competences, consisting of 3 main levels of territorial authority, and the interactions
between these levels.

Federal
government and administration

9 constituent States (Bundesland)

2 095 Municipalities

Figure 2. The main levels of territorial authority in Austria

The main instruments on federal level are the klima:aktiv initiative and the Climate and Energy Fund.
The aim of the federal initiative is to reduce greenhouse gas emissions by:

e Increasing the market share of climate-friendly technologies and services of high, assured
quality.

o Intensifying the use of renewable energy sources,

e Increasing the energy efficiency of buildings, technical processes and devices promoting
sustainable mobility.

Federal fundings are generally covering wider, and generally, sectoral areas. Thus, energy related
fundings are available for municipalities, but also for households and enterprises.

The Climate and Energy Model regions initiative offers special fundings for municipalities that join
together to form a model region for climate protection and sustainable energy development.
Currently, there are 102 model regions comprising 898 municipalities. These funding schemes are
located on federal level.

On the Bundesland level, the main instrument is the allocation of requirement funding for
municipalities. Besides these instrument, in many cases, for municipalities, to receive federal funding,
there is a participation or partial funding by the Bundesland required.
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KPC: executive body for grant implementation

Kommunalkredit Public Consulting (KPC) is in charge of managing funding programs and by providing
targeted consulting services. KPC is developing and implementing customized funding programs for
climate and environmental protection. It assist clients during the entire process and is the interface
between clients who provide the funds and those who apply for funding.

In the following, a few examples on the broad range of subsidies, administered and managed by KPC,
shall be given. These examples are also giving an insight to the national priorities regarding energy
efficiency, decarbonization and promotion of renewable energy.

e Retrofitting —up to 30% of eligible cost as non repayable grant (nrg);

e Model retrofitting (considerable reduction of consumption beyond requirements) —up to 40%
of eligible costs + up to 25% for model renewable energy supply; nrg;

e Solar thermal facilities < 100 m?: fixed amount/m? depending on type of collector; up to max.
48% of eligible costs; nrg;

e Solar thermal facilities > 100 m?(e.q. for sports hall, indoor pools): 12% of eligible costs + 1.200
€ per saved ton CO2; 10.000 € minimum investment + 8% participation of regional
administration required; maximum project costs: 4,5 million €;

e Heating optimization - up to 18% of eligible extra costs; min. 4 tons CO 2 savings p.a.; min.
Investment 10.000 €;

e LED indoor lighting systems - up to 700€ / kW power min. 500 W power installed, max. 30%
of eligible costs; nrg;

e Heat recovery in cooling and ventilation systems and recirculation systems - fixed amount per
kW installed; max. up to 48% for facilities < 100 kW th without heat pump application;

e " Get out of oil" initiative and renewable heat generation in general: fixed amount per kW
installed for: district heat connections, biomass heating, heat pumps, heat storage.

Fulfilment of building standards as a requirement

The klimaaktiv building standard was developed to make the quality of a building measurable and
comparable. It distinguishes buildings that meet particularly high requirements. The assessment
categories are defined in a criteria catalogue.

The evaluation and quality assurance of buildings in klimaaktiv quality is carried out according to a
simple 1,000 point system in 4 evaluation categories:

e Planning and completion: at least two facilities of daily basic supply are available within a
distance of no more than 1,000 metres (air-line distance). A public transport stop at a distance
of max. 1,000 metres from the building with an average minimum frequency of max. 60
minutes between 6 am and 8 pm;

e Energy consumption and supply: Heat supply systems based on fossil fuels (such as coal, oil
and gas) are no longer permitted in new buildings and in major renovations with replacement
of the heat generator. Maximum heat demand for major renovations: 44 kWh/m? annually;

e Building material and construction: exclusion of climate damaging substances: regards mainly
insulation materials; exclusion of PVC for floor and wall coverings;

e Comfort and indoor air quality: Thermal comfort in summer as an optimal interplay of factors
such as the size of window areas and storage masses, ventilation options and sun protection
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for better thermal comfort in the hot season, avoiding the subsequent purchase and use of
electricity-consuming room cooling units. Room ventilation technology (comfort ventilation
and exhaust air systems) for the hygienically required air exchange with minimal noise
pollution. The air volumes are designed with a minimum of 25 m3/h per person.

In addition to freely selectable criteria, there are basic criteria that must be met in all cases. From
these criteria, the planners can select an individual combination that makes sense for the building.
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4. Financing opportunities for low-carbon investment in public
buildings in BiH

Improvement of energy efficiency comes with associated costs and numerous BiH public institutions
do not have enough resources at their disposal to fund them fully by themselves. Renovation, retrofit,
and refurbishment of buildings typically come with high upfront costs and long payback periods. It is
important to have well designed financial schemes that address both financial and non-financial
barriers for funding energy efficiency investment projects. In order to have feasible energy efficiency
projects that can obtain financing, it is necessary to meet several preconditions. Firstly, energy prices
should not be lower than the actual market price, thus the savings would be too small to justify the
payment of investment costs. Municipal budgeting process must allow for the retention of savings
costs. In the case that the budget is reduced when energy costs are reduced, the municipality will not
be able to repay the financing of energy efficiency projects. Furthermore, it is necessary for public
institutions to have a good data on basic consumption as reference. Finally, energy efficiency project
must provide a basic level of service that is often set by existing standards.

The main challenges limiting investments in improving energy efficiency in local self-government units
in BiH are the lack of information, knowledge and incentives for energy efficiency improvement;
underdeveloped capacities for energy efficiency project implementation; as well as insufficient access
to funding sources.

Table 3. Available sources of financing for energy efficiency improvement

Sources of Financing Mediators Instruments
Ministry for Spatial
Planning, Construction and
Ecology;

Domestic State Budgetary sources Ministry of Environment | Grants
and Tourism;
Environmental protection
and energy efficiency Fund
of Republika Srpska;
Fund for Environmental
Protection of Federation of

BiH
Environmental Credits without
polluter interest and credits
compensation Environmental protection | under favourable
and energy efficiency Fund | conditions (soft
of Republika Srpska; loans)
Environmental user | Fund for Environmental
compensation Protection of Federation of | Grants

Special compensation | BiH
for environment paid

with registration of
motorized vehicles

Funding from | Republika Srpska
Republika Srpska | Investment Development | Grants
Bank Soft Loans
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Investment
Development Bank
Funding from | Development Bank of
Development Bank of | Federation BiH
Federation BiH
Commercial Own  sources of | Banks Credit
financing
Microcredit organizations
EU funds; Banks Credit
Microcredit organizations Credit+ Grant
International International financial Soft loans
institutions ~ (EBRD,
IFC, WB, KfW);
Other international

sources (UNDP, Glz,
SIDA)

Public institutions historically relied most commonly on their own budget financing and dedicated
subsidies from other public budget (canton, entity, state levels).

Soft loans and grants for energy efficiency projects are available from local institutions (relevant
ministries, environmental funds, local development banks), as well as international financial
institutions.

Commercial debt financing is rarely used in BiH for energy efficiency projects in public institutions,
with an exception of some fuel-change projects (e.g. oil to biomass).

Existing financial schemes in BiH for low-carbon investments in public buildings providing grants and
soft loans by local institutions include: Ministry for Spatial Planning, Construction and Ecology;
Ministry of Environment and Tourism; Environmental protection and energy efficiency Fund of
Republika Srpska; Fund for Environmental Protection of Federation of BiH; Republika Srpska
Investment Development Bank; Development Bank of Federation BiH. Total amount of financial
support for low-carbon retrofits of public buildings in BiH is approximately 3-4 mil EUR annually. This
amount does not include soft loans provided by development banks in BiH.

Available support schemes from international donors are numerous. World Bank provided credit for
financing of energy efficiency investments in BiH dedicated to improving schools, clinical centres and
hospitals, including more efficient heating, better insulation, better lighting and overall improvement
of the buildings (BiH Energy Eficiency Project-BEEP). EU and EBRD funded the Regional Energy
Efficiency Program for the Western Balkan (REEP). REEP project is focused on institutional capacity
building on legislation and improvement of energy efficiency in the public sector; development of
credit lines for financing small-scale projects in public and private sectors (including ESCOs) with
mediation of local banks; direct financing of energy efficiency measures and the application of
medium-range renewable energy sources, including ESCOs. KfW developed credit line for energy
efficiency improvement projects in collaboration with partner Raiffeisenbank BiH. EBRD established
Western Balkans Sustainable Energy Financing Facility (WebSEFF) credit line for financing energy
efficiency and renewable energy investments. EBRD, KfW and other reputable financial institutions
established the Municipal Infrastructure Development Fund (MIDF), as a financial tool designed to
provide loans for municipal infrastructure projects in the Western Balkan, including BiH. The main
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goals of the MIDF are: ensuring long-term sustainability of municipal services, improving the credit
capacities of municipalities and development of commercial banking market for lending to
municipalities through mutual partnership. This fund provides financial sources to multiple sectors’
projects including: energy efficiency in public buildings, water supply and wastewater, district heating
systems, solid waste management, public transport and social infrastructure. UNDP finances projects
in BiH (e.g. GED, GCF, UrbanLED) aiming to institutionalize energy management activities within the
public sector buildings in line with the EU directives and the Energy Community Treaty. Banja Luka,
Zenica and Sarajevo joined the EBRD initiative Green Cities. The initiative will support refurbishment
of public buildings, introduction of cleaner and more efficient heating, better insulation, better lighting
and overall improvements in energy efficiency. Total amount of international financial support
schemes in BiH is about 70 mil EUR over a course of a multi-year period (e.g. 2014-2020).

Estimated investments needed for energy efficient reconstruction of public buildings in BiH amount
to about 360 mil EUR. Thus, there is a need to mobilize additional financing in order for public buildings
to be reconstructed and retrofitted to local energy efficiency standard. Due to the fact that available
grants are limited, additional funding could be provided through debt financing for needed energy
efficiency improvement projects. Available grants could be combined with debt financing through
mobilization of private capital. Existing commercial loans available in BiH are not attractive for public
buildings refurbishment projects, as they do not match with the capacity of public borrowers to repay
the loan from energy cost savings. Conditions of soft loans and their maturity should be linked to the
payback period and financial performance of low-carbon projects in order to strengthen capacity of
borrowers to repay the loan from energy savings.

Experience from other countries suggests that technical and financial assistance in project
development, along with affordable financing terms, supports implementation of energy efficiency
projects in public buildings.

Table 4. Available funds for buildings refurbishment in 2018, Republika Srpska (Strategy of building
renovation in Republika Srpska, ENEF 2019)

Source of financing Budget (EUR)

Compensations 470.390,00
Banks 26.943.140,00
Microcredit organizations 1.416.280,00
EU and EBRD 5.112.919,00
Total 33.942.729,00

Energy efficiency projects could be financed through public and private partnership with ESCO
mechanism involvement. ESCO typically provides a range of energy services, including supply and
implementation of energy savings projects, building refurbishment, energy conservation and energy
infrastructure outsourcing, without any upfront investment costs for end users. The investment is
repaid through the energy savings accumulated over the period of the contract. ESCOs in their service
agreements usually cover performance or energy saving guarantees. It can operate under a variety of
business models, such as energy performance or energy supply contracting. Although a number of
ESCO models are in use, the approach is not yet generalized and is still subject to some barriers, such
as the lack of awareness on the concept, as well as lack of trust by financial institutions and users.
Faster market uptake of the model is harmed by legal and political barriers, such as lack of an official
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or generally accepted definition, certification and standards. ESCOs risk their profits by implementing
performance improvements in equipment, services and materials they install. Their revenue directly
depends on energy savings achieved following the services they provide. Based on public and private
partnership (PPP) contract, financial instution aproves credit to ESCO for implementation of energy
efficiency project for public institution. Public institution, as energy user pays fee to ESCO from
accumulated energy savings during duration of the PPP contract. ESCO pays for credit to financial
institution from fees paid by public institution.

Contract of PPP

Energy services

Local self
government

N ESCO firm

Repayment of
investment

Repayme
of debt

Credit

i i contract
Finansing

Financial
institution

Figure 3. Financing project through ESCO mechanism

In the framework of the project BEEP Il (Bosnia Energy Efficiency Project), analysis of existing financial
schemes was conducted and based on discussions with local stakeholders, Energy Efficiency Revolving
Fund was identified as an adequate financial scheme. Revolving funds are commonly financed by
public entities providing loans to sustainable energy projects. A revolving fund usually provides
financing for projects that would not have access to other types of funding from financial institution
as they too risky or small. Often projects with a short payback period are selected in order to use
repaid money to finance new projects. The next round of investments is funded with the ongoing
repayments in order to create a “sustainable funding cycle”.
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An example of a good practice is the Bulgarian Fund for Energy Efficiency and Renewable Energy
sources that functions as a revolving fund. The Fund manages funds received from the Republic of
Bulgaria, the Global Environment Facility (GEF), International Bank for Reconstruction and
Development and other donors. It is established as an independent legal entity, separate from all
government agencies and institutions. The Fund has the structure of an independent commercial body
working to promote energy efficiency investments and market development in Bulgaria. The main goal
of the Fund is to support the identification, development and financing of sustainable energy
efficiency projects with significant savings in greenhouse gases. The Fund provides loans, loan
guarantees and technical assistance to projects pertaining renovation of public buildings, electricity in
industry, public lighting, decentralized supply of energy from renewable sources etc.

y Sources of h

finances Revolving 0 .
. . . epaymen Savings
Donor agencies Financing fund for |~ em Public D, S Energy
Government energy _ agency — 5 efficiency
budget - Credit Financing projects
Taxes on efficiency
electricity sale :
Income from Payment,

A bonds y

Providers

of energy
services

Contracts/
payments

Installations/Energy
services

Figure 4. Revolving fund for energy efficiency mechanism
Barriers to energy efficient retrofitting of buildings

In terms of institutional context, the main barriers emerge from the lack of technical expertise and
capacities in public institutions in relation to energy efficiency projects implementation. This barrier
can be removed through education of personnel for independent implementation and monitoring of
energy related action plans’ implementation, as well as provision of IT support to institutions, what
has been accomplished to a certain degree by various projects that are currently in implementation in
BiH (e.g. GED, GCF, UrbanLED).

Regarding legal barriers, in Republika Srpska on freestanding buildings with a total gross construction
area of less than 200 m2 are not applied minimum requirements for energy characteristics of
buildings. Therefore, it would be beneficial to amend the Rulebook on minimum requirements for
energy characteristics of buildings and harmonise it with with the Directive 2010/31/EU. The
obligation schemes are not prescribed by any existing legal act in BiH. Amendments to the Law on
Energy Efficiency, related bylaws and preparation of detailed guidelines are needed for the purpose
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of implementation of the obligation schemes. Public procurement regulations do not encourage
energy efficiency. It would be beneficial to introduce the obligation to apply energy efficiency criteria
in public procurement, make amendments to the energy efficiency law and adopt a rulebook for
application of energy efficiency criteria in public procurement.

In terms of financial barriers there are multiple issues as well. Environmental and energy efficiency
funds are not sufficiently financially sustainable for funding building reconstruction and energy
efficiency measures on a continuous basis. Additional funds and compensation fees should be
foreseen for financing energy efficiency measures. Furthemore, evident is the lack of economic
instruments for encouraging implementation of energy efficiency projects that can be resolved
through introduction of air pollution and CO, emissions compensation fees. Market of energy services
is rather underdeveloped in BiH. It is necessary to establish the energy services market based on the
ESCO model and regulate the ESCO services market with additional bylaws facilitating its
establishment. Commercial sources of financing for implementation of building reconstruction and
energy efficiency measures are unfavourable. It is necessary for financial organisations to establish
credit lines for implementation of building renovations and energy efficiency measures with more
affordable interest rates.

In terms of social barriers, lack of information and awareness on benefits of energy efficient building
retroffits, lack of knowledge and technical expertise and lack of energy management in buildings are
evident. These barriers could be alleviated through public motivational campaigns on energy
efficiency, introduction of energy efficiency topics in regular education process, establishment and
implementation of education and training in energy efficiency for public administration officers,
introduction and implementation of energy management process in public buildings.
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5. Standards for reconstruction materials

Although currently, there are no strict general obligations for the use of materials for reconstruction,
in addition to energy efficiency, criteria for building materials and construction are also decisive for a
building in the klima:aktiv standard. The criteria for building materials and construction mainly deal
with the environmental impact of building. The use of climate-damaging building materials is not
permitted in klimaaktiv buildings.

The assessment concept for building materials and construction includes the following aspects:

e Exclusion of substances that are harmful to the climate (e.g. building materials containing
HFCs) and substances of very high concern. The following product groups must be free of
halogenated hydrocarbons such as HFCs:

o XPSinsulation boards

o PUR/PIR (polyisocyanurate) insulation materials

o Phenolic resin, melamine resin and Resol rigid foam panels

o Mounting foams, cleaners, marking sprays and similar products based on PUR/PIR in
pressurised gas packages

e Avoidance of building materials that show weaknesses in one or more phases of the life cycle
(e.g. PVQC)

e Encourage the use of building materials that have very good properties throughout their life
cycle (building products with eco-labels). The "eco-index" (OI3 indicator) can be used to assess
the ecological value of the constructions or the overall building over its life cycle. The value of
the eco-index for a building is lower the less non-renewable energy is used and the fewer
greenhouse gases and other emissions are emitted during the production of the building
materials and the construction and maintenance of the building. The following three
parameters are taken into account:

o Global Warming Contribution (GWP)

o Acidification potential of soil and water (AP)

o Demand for non-renewable primary energy, total (PENRT)
The eco-index can be determined either for the entire building or only for the thermal building
envelope.

e Ecologically optimised use of building materials and constructions in the overall life cycle of
the building (eco-indicator evaluation with consideration of primary energy input non-

renewable, global warming potential and acidification potential)

e Use of deconstruction- and recycling-friendly material.
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6. Practices of buildings reconstruction in BiH

Typology of public buildings in BiH is developed in the framework of the UNDP GED project in 2017. In
BiH there are about 7600 public buildings, out of which 4419 in Federation BiH, 2908 in Republika
Srpska, 216 in Br¢ko District and 57 under the jurisdiction of BiH. The greatest number of buildings is
built in reconstruction period after the second world war (1905 buildings or 25,07% of the total
number) and as well in the period of the most intensive construction (from 1974 until 1987) that
emerged due to new technologies in construction (2233 buildings or 29,38%). Small number of public
buildings is constructed in period after 2010 (331 building or 4,36%).

Table 5. Overview of number of public buildings according to period of construction, UNDP GED

project
Period of construction | Frequency Participation (%) | Cummulative participation (%)

Before 1945 536 7,1% 7,1%
From 1946-1965 1905 25,1% 32,2%
From 1966-1973 1215 16,0% 48,2%
From 1974-1987 2233 29,4% 77,6%
From 1988-2009 1380 18,1% 95,7%
After 2010 331 4,3% 100%
TOTAL 7600 100% 100%

Purpose of the building

Unlike residential buildings that have the same purpose, the same temperature requirements, 24-
hour use during the day, the same height of room and other important dimensions, in public buildings
these parameters vary depending on their purpose. Public buildings with different purposes have
different requirements in terms of interior temperature and space heating or cooling. As the
difference from residential buidlings, public buildings of different purposes have different time of use
during the week, month and year. In addition, different purposes of public buildings can cause large
differences in the height of the room, leading to difference in the amount of energy required for
heating or cooling and the difference in way of calculating their energy characteristics.

The need to clasify public buildings based on their purpose is based on the following legislative:

a) Directive 2010/31/EU on the energy performance of buildings stipulating that for budgetary
purposes energy performance of the building must be classified into specific categories based
on purpose of their use. This request, pertaining residential, public and commercial buildings
introduces the following mandatory categories of use: family houses, apartment blocks,
offices, buildings in the education sector, hospitals, hotels and restaurants, sports facilities,
wholesale and retail buildings and other buildings that use energy.

b) Standard BAS EN ISO 13790 for energy performance of buildings - Calculation of energy
required for heating and cooling of space prescribing the values of different calculation
parameters for buildings according to the different categories of their use (family houses,
residential buildings, offices, buildings in the sector education, restaurants, sales facilities,
sports facilities, meeting rooms, industrial buildings, warehouses, covered swimming pools).
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This standard determines the internal temperature, hours of operation of the heating system,
daily period of use of the building or stay of employees and users, etc.

As a result of the above provisions, public buildings of different purposes have different annual needs
for heating and cooling energy, so when creating a typology of public buildings there is a need for their
classification according to the purpose of use. As required by the Directive 2010/31/EU and the
Standard BAS EN ISO 13790 and taking into account certain specificities in Bosnia and Herzegovina,
the following types of public buildings are classified according to the purpose of use:

1. Buildings for preschool education;

2. Buildings in the education sector;

3. Buildings in the health sector;

4. Buildings for sports activities;

5. Buildings for cultural activities;

6. Buildings for administrative activities;

7. Buildings for all-day stay.

Table 6. Overview of number of public buildings according to type of use, UNDP GED project

Type of use Frequency Participation (%) | Cummulative participation (%)

Administration 2755 36,3% 36,3%
Whole-day stay 327 4,3% 40,60%
Culture 379 5,0% 45,60%
Kindergarden 170 2,2% 47,80%
Education 2434 32,0% 79,80%
Sport 770 10,1% 89,90%

Health 765 10,1% 100%

TOTAL 7600 100% 100%

The largest number of buildings is constructed for needs of administration and education, while the
smallest number of buildings in dedicated to preschool education.

Periods of construction and characteristics of buildings
Before 1945

This period is characterized with construction based on traditional techniques without application of
thermal protection. Protective role of outerl shell in traditional construction is experientially
transmitted depending on the materials applied. Applied materials had the main task to satisfy the
needs of the construction bearning capacity while the heat protection that at the beginning of the
period was not known was not applied. Nevertheless, buildings from this period do not have extensive
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losses of heat energy, as they are mainly characterized by massive brick or stone walls. Inter-floor
structures are mainly wooden or massive based on bricks or stone, and sometimes (in the later part
of this period) based on ribbed concrete. Basement areas in these buildings are mostly unheated
spaces with massive walls, with purpose to separate the living areas from the ground. Ceilings to
unheated space (e.g. attic) are usually wooden with double-sided board formwork and interspace that
is filled with rubble. Just like a basement was a buffer between the living space and the ground, the
attic was also a buffer towards the outside area. Windows and doors are were wooden with one glass,
or double with two wings at a distance of about 10 cm.

From 1946-1965

This period is characterized by development and application of new materials. Application of
reinforced concrete and construction of very thin reinforced concrete walls and panels, as well as
development of industrial construction characterized by prefabricated elements of large-area
formwork and new construction technologies (application of cranes and car cranes, factory based
production of concrete, etc.) enabled construction of tall buildings and reduced construction
deadlines. After completion of the Second World War, the need for reconstruction of destroyed and
rapid construction of new buildings was very pronounced. Building projects were made exclusively
with the aim of meeting static criteria and the need for the shortest possible periods of construction.
At the same time, thermal protection of the buildings was entirely neglected, which due to application
of thinner walls and other building elements caused significantly worsened thermal insulation of
buildings built in that period in comparison to buildings constructed in the previous period. The
consequence was increased consumption of heat energy and occurrence of moisture or condensation
due to uninsulated thermal bridges. This led to destruction of structures of individual building
elements as well as the appearance of mold in living areas what had a negative impact to health. Due
to this, emerged a need for legislative regulation of construction with an aim of mitigating the
aforementioned negative consequences.

From 1966-1973 and 1974-1987

These two periods are significant as legislative measures are introduced to influence the improvement
of thermal building protection. This primarily includes introduction of heating standards to
temperature above 18 C and in the following step an obligation to insulate thermal bridges with thin
insulating layers of 2-4 cm thick, followed by definition of the minimum values of the heat transfer
coefficient ‘k’ (today ‘U’) for the individual elements of the outer shell. These regulations certainly
have a positive effect on reducing required heat energy and reducing the negative effects of heat
bridges. During this period, new insulation materials were introduced, so the buildings from this
period are characterized with appearance of thermal insulation double glazing. However, this glass is
of a very poor quality and the window frames are still without an uninterrupted thermal bridge. The
energy needs of the building as a whole are still not considered, and the energy calculation is not done
for the building as a whole. Therefore, the buildings from this period are characterized by very
scattered architectural forms with a very poor shape factor, and large glass surfaces on the outer walls.

From 1988-2009
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This period is characterized by a very low intensity of construction immediately before, during and
after the BiH war (1991-1995). Application of new materials emerged after 2000, when there was a
significant application of thermal insulation materials such as polystyrene and mineral wool (thickness
of 5-10 cm) and windows with thermal insulation glass and interrupted thermal bridges. However, this
still happens spontaneously, without legal obligation and only on basis of knowledge of investors and
designers and their needs to reduce heating costs.

After 2010

In this period is evidenced the first post-war regulation of the area of thermal protection of buildings,
and for the first time the buildings are observed and projected as unique energy units. During this
period, there is a significant impact of programs and projects by international organizations on energy
efficiency, dissemination of knowledge and awareness on needs and benefits of thermal protection of
buildings. Construction and reconstruction of buildings with significantly better thermal
characteristics in comparison to buildings from previous periods is intensified.

The Table 7. shows annually needed energy for heating of all public buildings in BiH according to the
administrative units and climate regions.

Table 7. Thermal energy needed in BiH public buildings (MWh per year), UNDP GED project

Administrative Climate region Total

Unit North South

Federation BiH 834.467 96.965 931.432
Republika Srpska 674.763 23.751 698.514
Brcko District 43.477 -- 43.477
BiH jurisdiction 9.157 843 10.000
Total 1.561.864 121.559 1.683.423

Table 8. Use of energy in buildings, Typology of public buildings in BiH, UNDP

Energy source Buildings %
Natural gas 2

Oil 5

Coal 17

Wood 10

Pellet 13

District heating 31
Electricity 22

Total surface of public buildings in BiH is approximatelly 9,08 mil m2.
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Figure 6. Average thickness of thermal insulation (cm) and average values of heat transfer coefficient
U per year of construction (Typology of public buildings in BiH, UNDP)

After 2010, due to introduction of regulations in the area of thermal protection of buildings and
positive impact of programs and projects on energy efficiency by international donors, improvements
in thermal insulation are visible in construction of buildings.

Table 9. Typology results of public buildings in BiH, parameters of standard buildings, UNDP

Average technical parameters Unit Value

Shape factor m* 0,82
Surface of external walls m? 485
Surface of external openings m? 165
Surface of final ceiling and/or roof m? 847
Ground floor m? 847
Total surface of the building envelope m? 2345
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Average heat transfer coefficient Unit Value

U-walls W/ m2K 1,35

U-openings W/ m2K 2,49

U-ceiling W/ m2K 1,66

U-floors W/ m2K 1,56

U-external envelope W/ mZK 1,62

Specific annual need for heating-region north, Qund ref.n.(KWh/ m?/yr.) 270,5

Specific annual need for heating-region south, Qund,ref.n.(KWh/ m?/yr.) 149,1

EXTERNAL WALL
plaster 2.0cm, block brick 27cm, plaster 2.0cm,
U=1.35 (W/mK)
WINDOWS
wooden frame window HEATING SYSTEMS
gl U=2.49 (W/mK)
SPACE HEATING SYSTEM
GROUNDFLOOR | . . parquet 1.2cm, cement sereed Sem, Central heating systems using solid fuel (coal
waterproofing 1cm, concrete slab and wood) with an efficiency ranging from 60%
10cm, gravel 10cm to 75% and central heating systems using pellet
with an efficiency ranging from 87% to 96% are
U=1.56 (W/m’K) . mostly used. The average specific installed
FINAL CEILING AND/OR ROOF capacity of the boilers per m2 of the useful area
plaster 2.0cm, reinforced concrete of the heated part of the facility for the region
i::f ;Z‘Tb: — north is 309W/m?, and 170W/m? for the region
) south.

Figure 7. Typology results of public buildings in BiH, elements of the external envelope of standard
buildings, UNDP
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7. Best practices from Austria

In the following, a few best parctices for building refurbishment in Austria shall be given in order to
show the improvement in energy performance, as well as the possibilities to receive fundings for the
works, which have been carried out.

Besides the thermal optimisation of the building envelope, also measures for reduction of electricity
demand, as well as as the cange in heat supply from fossil to renewable energy and the self supply
with electricity are regarded as measures for increasing the building’s efficiency. The reason for the
latter is the change in measuring the energy consumption of the building. Due to the regulatory
framework, consumption is no more measured in final energy, but in primary energy. Renewable
energy and self supply are thus also having an impact, since they are considerably decreasing the
primary energy demand.

Example #1: Municipal office in Kirchstetten (Lower Austria)
Initial state

The building core originates from 1900, the major part of the building was constructed in 1977. It is
used as municipal office and music school, attached is an event hall. The heating system was an oil
heating, providing also hot water. The heat demand was more than 250 kWh/year*m?2. Room lighting
was done with light bulbs an T8 fluorescent tubes.

Measures taken

The renovation project started in 2013 with the planning phase and was finalized in 2016. It included
the thermal insulation of the building envelope, replacement of windows, renewal of the lighting
system and some control engineering regarding room heating. In the following some details:

e  Exterior wall insulation: 20 cm XPS

e Flat roof insulation: 40 cm XPS

e Top floor ceiling insulation: 45 cm cellulose

e Existing windows replaced with wood-aluminium windows with thermal insulation glass

e Heating system: Qil boiler replaced with wood-chip heating (80kW)

e Electric system: Efficiency increase by changing from light bulbs and T8 fluorescent tubes
(approx. 180 units) to LED (approx. 160 units)

e Control engineering: Room-thermostat zone-control with time control, individual heat
consumption metering

Effects achieved

the measures led to an improvement in the energy performance and carbon balance, as listed below:
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e Reduction of envelope transmission from 0,88 W/m?*K to 0,19 W/m?*K
e Reduction of annual heating demand by app. 85%

e Reduction of annual electricity demand by app. 6600 kWh

e Reduction of heating oil consumption: app. 42 000 liters

e Reduction of CO2 Emissions: 123,3 t/a

Investment and financial aspects

The investment in measures was 715 000 € and the received incentives 305 000 € (which equals 43%).
The retrofaction of building and heating system led to an annual reduction of energy costs by ~ 25 000
€. The amortisation through energy cost reduction can be calculated to app. 16 years.

Example #2: Primary School in Althofen (Carinthia)
Initial state

The construction year of the building is 1910. The total building floor area is app. 3000 m2. A
particularity of the building is its state as a heritage conservation protected object. The building is
connected to the local district heat system, the annual heat demand was around 120 kWh/m?.

Measures taken

The planning for the renovation started in 2013 and the retrofaction was finalized in 2019. Due to the
protection of historical monuments, the measures were not allowed to be visible to the outside. The
following list shows the measures taken:

e Exterior wall insulation: 5 cm perlite interior insulation boards

e Interior wall insulation: 10 cm clamping felt

e Top floor ceiling insulation: 14 cm cellulose

e Basement ceiling: 10 cm XPS

e All windows replaced with wooden windows with thermal insulation glazing
e Heating system: ventilation system with heat recovery

e Electric system: room lighting in LED technology
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e Control engineering: Centrally regulated and controlled warm air provides constant
temperature in all rooms. Lighting is controlled via light sensors that are programmed to
necessary key figures

Effects achieved

As a result of the retrofaction, the heat load of the building was reduced by 80% and the heat demand
was almost halved. CO; emissions, caused by the building’s energy supply were reduced by app. 142
tons/year.

Investment and financial aspects

The investment costs for the refurbishment reported are 855 000 € which equals to a value of around
290 €/m?. Received incentives are 213 000 €; this equals to a share of 25% of investments. The annual
energy costs were reduced by 70 000 €. Calculated by the energy savings, the amortisation period is
12 years.

Example #3: Hospital and care center in Schwaz (Tirol)
Initial state

The oldest part of the building was constructed in 1908, the main part of the building complex dates
back to 1967. The total floor area of the hospital and care center is 7860 m2. The original heat supply
was carried out by a central heat pump and by gas. The annual heat demand, including hot water
supply, was around 4 400 000 kWh/year and the annual electricity demand 3 000 000 kWh.

As a particularity of the case, the hospital and care center is owned to 50% by the municipalities of
the district of Schwaz.

Measures taken

The building refurbishment started in 2016 and was finalized in 2020. The following measures were
taken:
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Exterior wall insulation: 16 cm mineral wool

Top floor ceiling insulation: 22 cm XPS panels

Basement ceiling: 5 cm wood wool lightweight panels

All windows replaced with 3-layer thermal insulation glazing

Automatic sunscreen elements for shading

Heating system: instead of one central, 5 decentral water-water heat pumps
Electric system: Installation of a 83 kWp photovoltaic facility on the roof
Control engineering: Ventilation system with heat recovery, shading

Effects achieved
The measures taken, had the following impact on the buildings energy performance:

Reduction of heating load from 463 kW to 325 kW
Reduction of heating demand by app. 30%

Self generation of electricity: 98 000 kWh/a
Reduction of CO2 Emissions: 392 t/a

Investment and financial aspects

The total investment for the retrofaction measures were 2,45 million €, which equals to an amount of
312 €/m?. The received incentives were 800 000 €, thus, about one third of the total investment was
incentivised. The reduction of annual energy costs is not reported in monetary units, but estimated
from the performance figures it is at least 20% compared to the initial state.
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8. Conclusion

Investments in energy efficiency have high upfront costs as well as long payback periods. A number of
BiH public institutions do not have enough resources at their disposal to fund such investments fully
by themselves. Designing successful financing schemes to improve the energy performance of public
buildings requires an extensive analysis of existing situation, precise target-setting and analysis of
barriers taking into account financial, market, legal, political, social, as well as technical aspects to
investing in energy efficient renovation.

A review of the current situation in Bosnia and Herzegovina identified the main sources and financing
methods that play an important role in implementation of energy efficiency projects. The main
sources of financing currently present in BiH are: public budgets, environmental and other fees, funds
provided by international financial institutions (e.g. WB, EBRD, KfW), projects funded by international
donors (e.g. EU, UNDP, GIZ). On the other hand, the most important currently available financing
methods are: international loans, subsidies and grants. Finaning obtained from a single source may be
allocated using various distribution methods. For instance, budget funds may be allocated in a variety
of ways (e.g. such as loans, grants, subsidies etc.) Energy efficiency retrofits of public buildings that
received preferential funding from existing financial schemes in BiH are not yet subject of reliable
systematic monitoring of achieved energy and GHG savings. All energy efficiency investment projects
should be subject of monitoring and evaluation of achieved energy and GHG savings.

In Austria, founded in 2004, the governmental initiative klima:aktiv, as a governance instrument, is in
charge of the development and provision of quality standards, the education and training of
professionals, advice, information and a large partner network. Klima:aktiv complements climate
protection funding and regulations. The klima.aktiv building standard is one of the main and broadest
applied standards for building and renovation activities in order to achieve an energy efficient and
low-carbon-emission building stock in the country.

As a main financing instrument, the Climate and Energy Fund was established by the Federal
Government in 2007 by implementation of a legislative act. The owner is the Republic of Austria,
represented by the Federal Ministry for Climate Protection, Environment, Energy, Mobility, Innovation
and Technology (BMK). The strategies of the Austrian Federal Government in the areas of research
and technology, climate protection and energy provide the essential foundations that are reflected in
the programmes of the Climate and Energy Fund.

Public buildings are regarded also as demonstration and motivating objects for energy efficiency and
the use of renewable energy in order to achieve the required targets, set for 2030 by the European
Clean Energy Package, as well as to pursue the long term target of having a carbon neutral building
stock by 2050.
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