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Context

The key objectives of EU environmental and energy policies are summed up in the
communication of the European Commission “20 20 by 2020”*. The 20:20:20 targets
refer to 20% of improvements in energy efficiency, 20% of energy consumption to
come from renewable energy sources and to achieving a reduction of CO, emissions
of at least 20% below the 1990 level. The target makes energy efficiency one of the
major priorities of the EU.

As a member of the EU, energy efficiency is recognized as a high level priority by the
Government, President and business in Bulgaria. Recently the President and the
Government of Bulgaria have reconfirmed their commitment to that, thus making it
one of the major driving forces for the socio-economic development of Bulgaria.
Bulgaria has already transposed the European legislation into national laws.
According to Directive 2006/32/EC? Bulgaria has adopted as target for national
indicative energy savings not less than 9% of final energy consumption for 9 years
(average 1% per year) by 2016, which means that the country should provide fuel
and energy savings of 627 ktoe/year>.

Moreover as far as Bulgaria is dependent on external providers of energy in terms of
both resources and production, energy efficiency becomes even more important in
terms of improving energy security of the country.

A further reason to seek energy efficiency is the Bulgarian engagement in the Kyoto
Protocol. Bulgaria has ratified the United Nations Framework Convention on Climate
Change in March 1995 and the Kyoto Protocol in August 2002, by which it has made
commitment to maintain the greenhouse gases (GHGs) below the level of 1988,
adopted as a base year.

Buildings account for a large share of CO, emissions in Bulgaria. This is due to the
old and inefficient building stock and to a big number of relatively old buildings in
Bulgaria which require more energy - especially for heating. Bulgarian residential
sector accounts for 21% of the country’s total energy use and 39% of the total
electricity use.* For that reason, implementation of energy efficiency measures is
worthwhile. Additionally, securing energy efficient homes that incur lower energy bills
is a good option for the population to reduce the expenditures for energy.

Although much has been done in the area after the Bulgarian accession to the EU
Bulgaria still has one of the lowest energy efficiency in the EU.° Bulgaria has EU
emissions commitment and energy efficiency is the best way to address them, but
the financial mechanisms are not in place. Currently the country has considerable
potential for the realization of economically profitable energy efficiency measures
because after a period of stabilization the final energy consumption and the primary
energy consumption have begun to grow again. Therefore, urgent measures are
needed to change this trend because energy efficiency is the best way for citizens
and business to save funds especially in the times of economic hardships. What is
more, by improving the energy efficiency Bulgaria will also increase the
competitiveness of its economy.

! European Commission (2008): 20 20 by 2020. Europe's climate change opportunity. Communication
from the Commission to the European Parliament, the Council, the European Economic and Social
Committee and the Committee of the Regions. COM(2008) 30 final. 23.01.2008

? Directive 2006/32/EC of the European Parliament and of the Council of 5 April 2006 on energy end-
use efficiency and energy services and repealing Council Directive 93/76/EEC

® Second National Energy Efficiency Action Plan, 2011-2013, June 2011, Sofia, Bulgaria

* Second National Energy Efficiency Action Plan, 2011-2013, June 2011, Sofia, Bulgaria

® Second National Energy Efficiency Action Plan, 2011-2013, June 2011, Sofia, Bulgaria
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Therefore shifting the use and production of energy towards a more sustainable level
is not merely a technical issue for a group of experts within the country but needs the
attention and support of the society and requires the exchange of experiences
between the different stakeholders. Currently, public dialogue on energy efficiency
measures is weak, making the introduction and implementation of necessary societal
initiatives, targeting higher energy efficiency difficult. Discussions are often limited to
narrow expert circles, not reaching broader segments of society.

Objective and expected results
Objective:

The overall objective of the project is to propose suitable policy mechanisms that
could bring sufficient investment flows into energy efficiency projects in the building
sector and the industry in Bulgaria.

Expected results:

e Explore the energy efficiency situation in Bulgaria. As one of the
EU members on the Balkans with ambitions in the sector declared in
the positions both of the Prime Minister and the President, Bulgaria
has the potential to be a catalyst for improving the energy efficiency in
the whole region. The conference will discuss the advantages and
challenges for the country of such an ambition.

e Provide examples from German business for investment possibilities
in energy efficiency measures. The conference will discuss the
German experience in the field and will provide concrete examples to
be implemented in Bulgaria.

¢ |dentify energy efficiency investment opportunities. The
conference will explore different national, EU and global investment
sources which potentially could be used for improving the energy
efficiency in Bulgaria. The discussion will look into potential streams
from EU and national government funds, private funds, catalysing the
investment potential of personal savings and others.

e Provide a clear view on problematic areas which prevent the
successful implementation of energy efficiency mechanisms. The
discussion will focus on the institutions that are responsible for the
implementation of energy efficiency measures and the difficulties they
face in the process.

Activities

The major activity of the project has been the conference “Energy Efficiency
Investment Mechanisms”. It has been held on 14.11.2012 at the premises of the
German Embassy in Sofia. The event has been organized by the Bulgarian School of
Politics "Dimitry Panitza" and the Embassy of the Federal Republic of Germany to
Bulgaria. It has been organized with the financial support of the German Federal
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Ministry for the Environment, Nature Conservation and Nuclear Safety with means of
the Advisory Assistance Programme for Environmental Protection in the Countries of
Central and Eastern Europe, the Caucasus and Central Asia. It has been technically
supervised by the German Federal Environment Agency (Umweltbundesamt, UBA).

Lecturers:

Alexandar Hadzhiivanov, Principal Manager, Energy Efficiency, EBRD

Bogdan Atanasiu, Senior Energy Efficiency Expert, Building Performance Institute
Europe (BPIE)

Delyan Dobrev, Minister of Economy, Energy and Tourism of Bulgaria

Desislava Yordanova, Director, Directorate “Housing Policy”, Ministry of Regional
Development and Public Works”

Diana Mangalagiu, Smith School of Enterprise and the Environment, University of
Oxford

Evgeny Angelov, Presidency of Bulgaria

Julian Popov, Chairman of the Board, Bulgarian School of Politics “Dimitry Panitza”
Krasimir Naidenov, Director, Sustainable Energy Development Agency

H.E. Matthias Hoepfner, Ambassador of Germany to Bulgaria

Miriam Ott, German Federal Ministry for the Environment, Nature Conservation and
Nuclear Safety

Oliver Rapf, Executive Director, Building Performance Institute Europe (BPIE)

Petar Karaboev, Deputy Editor in Chief, Capital Daily

Zdravko Genchev, Executive Director, EnEffect

Panels:

Panel 1
Energy Efficiency in Bulgaria — Challenge and Opportunity

The panel has explored the current state of energy efficiency in Bulgaria and the key
policies that have been currently implemented on national level. The draft briefing
“Funding Energy Efficiency in Bulgaria” has been also announced.

Panel 2
International Policy Practices for Energy Efficiency

The panel has presented selected energy efficiency policies in Germany and other
European countries, their success in attracting wide range of investments and their
applicability to the Bulgarian economic and social context.

Panel 3
Financing High Energy Efficiency Standards Buildings

This panel has presented the European building energy efficiency standards of the
future and has discussed the best ways they could be financed. The panel has also
launched the report “Implementing nearly Zero-Energy Buildings (nZEB) in Bulgaria
— towards a definition and roadmap” prepared by BPIE.

Page 6 of 10



Expert Meetings

Expert meetings after the conference have allowed the participants to discuss the
outcomes of the conference in a more informal atmosphere. That has provided them
with the opportunity to be sincere in sharing personal opinions that could not be done
during the conference due to the official positions of the institutions they have
represented. Moreover, the expert meetings have allowed the audience to get in
touch with each other and with panelists and discuss possible future cooperation.
Our expertise in the field shows that expert meetings are very useful for the
achievement of the objectives of such projects.

Results

The conference “Energy Efficiency Investment Mechanisms” has been held at the
premises of the German Embassy in Sofia on 14™ November 2012. It has received
huge attention from all interested sides. Participants have been politicians,
businessmen, investors, scientists, representatives of non-governmental
organisations (NGOs) and media.

The conference:

e Has explored the energy efficiency situation in Bulgaria. As one of the
EU members on the Balkans with ambitions in the sector declared in
the positions both of the Prime Minister and the President, Bulgaria
has the potential to be a catalyst for improving the energy efficiency in
the whole region. The conference has discussed the advantages and
challenges for the country of such an ambition.

e Has discussed German and other foreign experience in the field and
has provided concrete examples to be implemented in Bulgaria.

e Has identified energy efficiency investment opportunities. The
conference has explored different national, EU and global investment
sources which potentially could be used for improving the energy
efficiency in Bulgaria. The discussion has looked into potential
streams from EU and national government funds, private funds,
catalysing the investment potential of personal savings and others.

e Has provided a clear view on problematic areas which prevent the
successful implementation of energy efficiency mechanisms. The
discussion has focused on the institutions that are responsible for the
implementation of energy efficiency measures and the difficulties they
face in the process.

The most interesting points of the panelists:

Bulgarian municipalities will receive another 51 million euros interest-free loans for
energy efficiency measures, has said the Minister of Economy, Energy and Tourism
Delian Dobrev during the conference. According to Minister Dobrev the most

important resource for financing energy efficiency measures in Bulgaria is the
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operational program "Competitiveness" of the scheme "Energy Efficiency and Green
Economy.” Under it 150 million euros are allocated as grants and 150 million euros
as loans from EBRD for financing of projects. Alternative option is the international
fund "Kozloduy" under which agreements for 47 million euros are signed. The funds
will be distributed among 243 public buildings most of which are schools,
kindergartens and hospitals buildings, has said Minister Dobrev.

Energy efficiency is a priority of the Bulgarian President, has said the President’s
economic adviser Evgeni Angelov. Our goal is the energy intensity of the economy in
2020 to be only 2 times larger than the average in the EU27. For comparison, in
2010 it has been 4.8 times larger.

Energy efficiency is one of the most important parts of energy policy in Germany, has
said the Ambassador of Germany H.E. Matthias Hoepfner. He has mentioned that
politicians must now create a framework to support energy efficiency and renewable
energy sources. He has added that this was the way to counteract climate change.
CO, emissions will be reduced by nearly 5 million tons if Bulgaria starts to build
houses with almost zero energy consumption. Energy savings will be approximately
17 TWh. Such are the conclusions of a special analysis on Bulgaria conducted by the
Building Performance Institute Europe (BPIE). It has been presented by Oliver Rapf
who is its Executive Director. According to another study of BPIE, conducted for the
entire European Union, if after 2020 all Member States start to build only buildings
with almost zero energy consumption, 345,000 new jobs will be created in
construction related industries and innovations sector. The necessary investments
are about 62 billion euros per year.

For the first time, experts have had the opportunity to get acquainted with the report
on buildings with almost zero energy consumption for Bulgaria and to discuss its
meaning for the construction industry, labor market and the energy needs of
buildings.

Forum participants have discussed the potential role of Bulgaria as a regional center
of development and financing of energy efficiency within the EU and the latest
economic research on how the EU's energy efficiency targets will affect national
economies.

After the panels the participants have had the possibility to meet and discuss the
ideas that had been mentioned. That has contributed to the successful outcome of
the conference that will lead to the achievement of future cooperation.

All relevant information and all presentations are uploaded on the website of the
conference. It has been developed especially for the event and will continue to be
improved with additional information. The site has both Bulgarian and English
versions.

Link: http://energy-conference.schoolofpolitics.org/

During the conference several new reports have been presented and distributed.
They have received huge attention from the audience and the media.

1. Bulgarian School of Politics: Policy brief "Energy Efficiency Programs. Funding
Mechanisms. A Brief Overview of Programs in Bulgaria" - it provides an overview of
existing tools and mechanisms for funding and raises issues that need to be taken
into account in the development of future energy efficiency measures in Bulgaria

2. Building Performance Institute Europe: Implementing nearly Zero-Energy Buildings
(nZEB) in Bulgaria — towards a definition and roadmap
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3. German Federal Ministry for the Environment, Nature Conservation and Nuclear
Safety, German Federal Environment Agency: Report on the Environmental
Economy 2011. Facts & Figures for Germany

4. German Federal Ministry for the Environment, Nature Conservation and Nuclear
Safety: GreenTech made in Germany 3.0. Environmental Technology Atlas for
Germany

The conference has received huge media attention. It has been attended by
representatives of 18 national media (tvs, radios, newspapers, electronic media). It
has been covered through 45 publications.

Publications by source:

newspapers;
8 publications;
18%

Internet media;
18 publications;
40%

information
agencies;
10 publications;

. . 22%
electronic versions

of newspapers;
3 publications;
7%

tvs;
radios; 4 publications
2 publications; 9%
4%

Evaluation of the Project’s Goals

All of the project goals have been achieved. The opening and the first panel have
described the current energy efficiency situation by representing the opinion of the
Bulgarian Government, Presidency and one of the major financing institutions —
EBRD. The economic advisor of the President Evgeni Angelov for a first time has
presented the strategy on energy efficiency of the President.

The second panel has presented the foreign experience in the area of energy
efficiency investments. It has been added by Mrs. Dessislava Yordanova (Ministry of
Regional Development and Public Works of Bulgaria). The idea behind that has been
to compare the current environment in Bulgaria and abroad. That has contributed to
the establishment of a clear view on the position of Bulgaria.

The third panel has shown the European building energy efficiency standards of the
future and has discussed the best ways they could be financed. The panel has also
launched the “Implementing nearly Zero-Energy Buildings (nZEB) in Bulgaria —
towards a definition and roadmap” report. The standard has been greatly appreciated
by all stakeholders. The opinion of all participants has shown that there is a big
potential in it. As far as there is a huge potential for an increase in energy efficiency
in buildings the standard is considered as very prospective.
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All of the panels together with the discussions after them and the policy brief
“Financing Energy Efficiency in Bulgaria” have contributed to the identification of
suitable energy efficiency policy mechanisms. The conference has explored different
national, EU and global investment sources which potentially could be used for
improving the energy efficiency in Bulgaria. The discussion has looked into potential
streams from EU and national government funds, private funds, catalysing the
investment potential of personal savings and others.

The participation of representatives of institution directly responsible for the
implementation of energy efficiency measures in the country has contributed to the
establishment of a clear view on problematic areas which prevent the successful
implementation of energy efficiency mechanisms. The discussion has focused on the
institutions that are responsible for the implementation of energy efficiency measures
and the difficulties they face in the process.

Evaluation of the Project’s Impact

The project has had a great impact on the development of the energy efficiency
sector in Bulgaria. It has been one of the few events that has let to clear and visible
outcomes and not to simply talking. The policy brief “Energy Efficiency Programs.
Funding Mechanisms” provides real and concrete solutions for improving the energy
efficiency in the country. It is open for comments and improvements which will further
develop it. The briefing has provoked huge interest in the panelists and the audience
because it is the only document in the country that summarizes all sources and funds
for energy efficiency.

The conference has included all stakeholders as speakers and audience. That has
allowed each side to state its views, ideas and problems in implementing energy
efficiency measures. However, we have planned a lot of time for discussions
because they are the basis for real solutions. It is very important to have the opinion
of all stakeholders before considering the implementation of certain measure.
Therefore, we have differentiated from other conferences where 90% of the time is
for panels and tried to shift it to 50:50. The feedback from participants on that is
100% positive.

There is a huge possibility that the standard for nearly zero energy buildings will be
implemented on a national level. If that happens it will be one of the biggest
outcomes as a result of such events in Bulgaria and will prove the fact that the
conference has not been only talking but has contributed to the implementation of
real measures.

Evaluation of the Project by the Bulgarian School of Politics “Dimitry
Panitza”

The Bulgarian School of Politics “Dimitry Panitza” considers the project to be a very
successful one. It has provoked huge attention from all stakeholders. We have
received feedback from many participants stating that the conference has been very
successful. They have stressed on the fact that it has been different from other
conferences they have attended. The difference has been in the provision of
concrete and direct solutions. Hopefully, based on them concrete results will be
achieved.

Page 10 of 10



U m W e I t * Federal Ministry for the * Embassy

of the Federal Republic of Germany

Bulgarian

B d Environment, Nature Conservation Sofia

un eS and Nuclear Safety : School of Politics
Amt & “DIMITRY PANITZA"
For our Environment New Bulgarian University

Energy Efficiency Investment Mechanisms
14" November 2012

Embassy of the Federal Republic of Germany
Frederic-Joliot-Curie 25, Sofia

Bulgaria is often presented as the most energy inefficient country in the EU. Despite a significant
progress in the last decade, energy efficiency remains an enormous challenge for the country. The low
level of energy efficiency is a burden on the economic competitiveness, keeps the energy dependency at
an unnecessarily high level and it also associated with significant social cost as a result of high energy
bills and fuel poverty. At the same time high energy efficiency offers unique low cost opportunities for
stimulating employment and economic growth, improving the standards of living and reducing
greenhouse gas emissions. This conference will debate the policies and the financial mechanisms that
could accelerate the improvement of the energy efficiency of the Bulgarian economy.

09:00-09:30 Registration and Coffee

09:30-09:45 Welcome and Opening of the Conference
Delyan Dobrev, Minister of Economy, Energy and Tourism
H.E. Matthias Hoepfner, Ambassador of Germany to Bulgaria

Julian Popov, Chairman of the Board, Bulgarian School of
Politics “Dimitry Panitza”

Panel 1 Energy Efficiency in Bulgaria — Challenge and Opportunity

The panel will explore the current state of energy efficiency in Bulgaria and the
key policies that are currently being implemented on national level. The draft
briefing “Funding Energy Efficiency in Bulgaria” will be also announced.

Moderator: Julian Popov, Chairman, Bulgarian School of Politics “Dimitry
Panitza”

09:45-10:30 Krasimir Naidenov, Director, Sustainable Energy Development Agency
Evgeny Angelov, Presidency of Bulgaria
Alexandar Hadzhiivanov, Principal Manager, Energy Efficiency, EBRD

10:30-11:00 Panel Discussion

11:00-11:15 Coffee Break

“This project is financed by the German Federal Ministry for the Environment, Nature Conservation and Nuclear Safety with means
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and Central Asia. It is technically supervised by the German Federal Environment Agency (Umweltbundesamt, UBA). The content of
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Panel 3
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International Policy Practices for Energy Efficiency

The panel will present selected energy efficiency policies in Germany and other
European countries, their success in attracting wide range of investment and
their applicability to the Bulgarian economic and social context.

Moderator: Petar Karaboev, Deputy Editor in Chief, Capital Daily

Diana Mangalagiu, Smith School of Enterprise and the Environment, University
of Oxford

Miriam Ott, German Federal Ministry for the Environment, Nature
Conservation and Nuclear Safety

Desislava Yordanova, Director, Directorate “Housing Policy”, Ministry of
Regional Development and Public Works”

Panel Discussion

Coffee Break

Financing High Energy Efficiency Standards Buildings

This panel will present the European building energy efficiency standards of the
future and will discuss the best ways they could be financed. The panel will also
launch the Near Zero Energy Building report on Bulgaria.

Moderator: Bogdan Atanasiu, Senior Energy Efficiency Expert, Building
Performance Institute Europe (BPIE)

Oliver Rapf, Executive Director, Building Performance Institute Europe (BPIE)
Zdravko Genchev, Executive Director, EnEffect

Panel Discussion
Conclusions
Lunch

Expert Meetings
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1. Summary

As the world’s economies seek to decarbonize, energy efficiency efforts have gained broad acceptance as a
crucial instrument to attain lower greenhouse gas emissions at least cost. Access to adequate financial
resources is paramount in any effort to implement meaningful energy efficiency initiatives. This brief
overview highlights the major funding instruments employed in Bulgaria, as well as others implemented
elsewhere, with comments on their applicability in this country.

Broadly adopted energy efficiency funding mechanisms worldwide involve a significant public finance
contribution. In Bulgaria, both national and EU-mandated instruments have been dependent upon
government action to rally resources and provide predictable implementation guidance.

Energy efficiency funding programs are tailored to address the needs of businesses and residential users, as
well as municipal entities and non-profit groups. Resources are provided for a number of energy efficiency
measures, primarily focusing on new construction, equipment purchases and building retrofits.

The links to further information on the funding instruments can be found at the end of the document.

2. Funding Energy Efficiency in Businesses and Organizations

A number of mechanisms exist to ensure that businesses interested in making strategic energy efficiency
investments can access resources. They address varying needs in terms of upfront cost mitigation, payback
period, overall return on investment, etc.

2.1. Energy Efficiency and Green Economy Grants

These grants are made available to micro, small and medium-sized businesses under the Competitiveness
Operational Program funded through the European Fund for Regional Development and the Bulgarian
government’. A total of €150 million have been allocated with individual grants for large investment
projects capped at €1 million, and at €200000 for small investment projects. Eligible investments include
equipment and technology, as well as services. Project co-funding levels are between 30% to 50%,
depending on a number of criteria. Information sessions presenting the specifics of this opportunity are
currently under way in various cities throughout the country".

2.2. Agricultural Energy Efficiency Grants

Various Rural Development Measures provide grant support for energy efficiency investment laterally. An
example is the now oversubscribed Measure 123, Adding Value to Agricultural Products, which helps argo-
processing enterprises recoup the cost of certain energy efficiency improvement investments.

2.3. Other Sources of Grant Support

Revenues from Bulgaria’s excess Assigned Amount Units (AAUs) are administered by the National Trust
EcoFund to provide grant support to businesses, non-profit entities, residents’ associations, municipal and
national authorities as they implement building energy efficiency projects under the Green Investment
Scheme". A recent agreement for the purchase of AAUs by Austria has prompted an extraordinary call for
projects”.



2.4. Loans and Loan-related Instruments

Loans are made available for energy efficiency investments through several facilities. They are typically
packaged with consulting services and may involve additional investment incentives, such as subsidies,
preferential terms, etc.

2.4.1. Bulgarian Energy Efficiency and Renewable Energy Credit Line (BEERECL)

BEERECL' is a credit facility made possible by the European Bank for Reconstruction and Development
(EBRD), in partnership with the European Union and the Bulgarian government. Six commercial banks" act
as on-lending entities to provide industrial energy efficiency loans of up to €2.5 million. | addition, eligible
projects receive consultation assistance and, upon successful completion, a grant of up to 15% of the
disbursed loan amount. The grant is made through the Kozloduy International Decommissioning and
Support Fund (KIDSF). A mirror program aimed specifically at residential energy efficiency improvements is
structured similarly. It is outlined in 3.3 below.

2.4.2. Bulgaria Energy Efficiency Competitive Industry Financing Facility (BEECIFF)

BEECIFF" is another EBRD-supported lending facility providing the loan counterpart to the grants outlined
under 2.1 above. This facility operates through the lending capacity of six commercial banks"" to provide
loan assistance to businesses applying for grants to ensure that applicants have secured at least 80% of the
total project cost up-front, whether through their own funds or through a bank loan.

2.4.3. Completed EBRD Loan Programs

A third EBRD energy efficiency support program, the Energy Efficiency Finance Facility™, was just
completed, having disbursed €20 million to over 40 industrial projects in Bulgaria.

2.4.4. Loans under the Bulgarian Energy Efficiency Fund (BEEF)

BEEF* provides several products to businesses, municipal authorities and individuals aimed at facilitating
investment in energy efficiency improvements. Loans are made available to businesses at interest rates
between 5% and 10% for a period of up to 5 years and require borrower contribution that varies depending
on the specific terms of financing, e.g. if a commercial bank is involved in the transaction.

2.4.5. Partial Credit Guarantees

BEEF provides PCGs of up to €410000 to support borrowing entities for a period of up to 5 years.
Depending on BEEF’s creditor priority relative to the borrower’s commercial bank lenders, its PCGs are
capped at 50% to 80% of the total project loan.

2.4.6. Portfolio Guarantees

To facilitate the process of project risk assumption by Energy Service Company (ESCO) Contracts, BEEF
provides portfolio guarantees, up to a negotiated limit, with 5% of the total portfolio amount being a
realistic range. A similar instrument is available to residential retrofit projects to mitigate the risk assumed
by the lending commercial bank.



2.5. ESCO Contracts

ESCO contracts are an instrument which allows entities to significantly mitigate the up-front cost of energy
efficiency projects. ESCOs are commercial entities which assume the design and implementation of the
entire energy efficiency project for a client. ESCOs are responsible for securing financing, by accessing their
own resources or, more frequently, raising funds externally. Project costs, including the ESCQO’s fees, are
paid out over time, as the resulting energy savings are realized. This mechanism targets primarily municipal
and state-owned entities, and has been gaining increasing popularity due to its potential to mobilize third-
party financing, as well as its flexibility and specific project risk allocation.

2.6 Newly-Launched Programs

Targeting small and medium-sized enterprises, the Green Industry Innovation Program is a new business
development program launched by the European Economic Area”. Worth €13.7 million, this program aims
to encourage ‘eco-innovation’ in business and support the greening of local industries. The program is run
by Innovation Norway and will promote business-to-business cooperation between the two countries.
Improvements of technology and processes, waste and waste water management, energy efficiency,
certification and verifications, strengthening of competences and capacity building are among the activities

which will be eligible to receive support.

3. Funding Residential Energy Efficiency Efforts

Buildings can represent nearly 40% of energy requirements in an economy and are therefore a pivotal area
to target to attain meaningful efficiency gains. They provide significant opportunities for cost-effective
investments in efficiency. Retrofitting and efficiency investments in existing buildings represent nearly 50%
of the efficiency/carbon reduction potential of buildings in the average European economy®. In addition,
deep retrofits, which address a building’s overall and long-term energy efficiency performance, deliver the
most cost-effective results over time. Since cost is the single most prohibitive barrier to optimal investment
in this area, sufficient and stable capital is understandably a priority.

3.1. Grants

Grants of up to 50% of project cost are made available through the Ministry or Regional Development and
Public Works (Housing Policy), which recently launched its Energy Renovation of Bulgarian Homes
program™. The funds under this program total €26 million and are provided by the EU’s Regional
Development Fund, through the Regional Development 2007-2013 Operational Program. The program
operates in 36 urban areas throughout the country. Eligible recipients include owners’ associations in
multifamily buildings whose purpose is primarily residential. Eligible investments include a diverse group of
building retrofit measures. Grant support is packaged with a technical and energy efficiency audit, which is

fully funded by the program. The program will run until 2015.

3.2. Loans and Bank Guarantees through the Building Renovation Fund

A Building Renovation Fund (BRF) of €5.3 million is made available though a commercial partner bank to
facilitate the implementation of projects funded under 3.1 above. BRF will be tapped to provide escrow
accounts, low-interest preferential loans and bank guarantees to grant recipients seeking to raise funds to
cover the balance of their project’s cost.



3.3. Loans and Grants through the Residential Energy Efficiency Credit Line

REECL™ is a €40 million facility made possible through the European Commission, EBRD, and the Bulgarian
Energy Efficiency Agency. The facility works with 4 partnering commercial banks® to provide loans to
homeowners’ associations seeking to finance eligible energy efficiency projects. Incentive grants are
provided upon successful project completion and may cover up to 35% of total project cost. The grant
component is made available through KIDSF. These funds will be available through mid-2014.

3.4. Residential Portfolio Guarantees through BEEF

As discussed in 2.4.6 above, BEEF offers this instrument to mitigate the commercial lender’s risk in
residential efficiency improvement projects with the purpose of facilitating the flow of external financing.

3.5. Energy Performance Contracting with ESCOs

Another mechanism, already in place for businesses, whose principal purpose is to bring together financial
resources, energy efficiency project expertise and the residential customer, is the use of energy
performance contracts (EPCs). EPCs involve a broader use of ESCOs to attain energy savings for residential
buildings as well. An example involves pilot projects under the FRESH Initiative, involving Bulgarian, as
well as other European social housing operators.

3.6. Tax Incentives

A fiscal mechanism which is probably somewhat underused entails incentives through tax exemptions and
fee waivers at the national and local level. Currently, property tax exemptions for retrofitted buildings, if
successfully certified, may last up to 10 years. Additionally, some municipalities have opted to waive
building permit fees and sidewalk usage fees for the duration of building retrofit projects.

No significant tax credits or reduced VAT rates have been legislated in support of energy efficiency
initiatives.

3.7. European Investment Bank Energy Efficiency Support Program

To assist urban areas with technical expertise and organizational capacity to implement large energy
efficiency projects, the EIB has launched ELENA, the European Local Energy Assistance facility. Funding for
this initiative comes from the Intelligent Energy Europe Il program and covers up to 90% of the technical
support cost local and regional authorities incur to prepare energy efficiency or renewable energy
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projects™.

3.8. Private Sources of Financing

Commercial lenders have been hesitant to develop innovative stand-alone instruments targeting energy
efficiency projects, other than those which involve at least some public funds. Currently, no retail bank
offers energy-efficiency specific financing instruments.



4. Looking Outward

As the table below demonstrates, energy efficiency measures in Bulgaria can benefit from most of the
financial instruments currently deployed in the European Union™". Nearly all conventional and some
innovative mechanisms are available to businesses, public entities and/or residential projects in this
country.

Financial instruments in Europe Financial instruments in Bulgaria
Grants/subsidies/funds \Y,

Loans \%

Tax/VAT incentives \Y,

Energy Supplier/

Efficiency Obligations X

Third-party financing/EPC Vv

Levies X

Source: BPIE, research (V —yes, X—no)

Although there appears to be a variety of mechanisms in place in Bulgaria, the uptake has reportedly been
modest so far. A general lack of awareness and perceptions of high up-front costs are the most significant
impediments.

Among the mechanisms not in use in Bulgaria, one that stands out and merits significant consideration
involves Energy Efficiency Obligations™. Broadly in use in the United States and in some EU countries, EEOs
are an instrument which engages distribution utilities, energy suppliers or independent entities in
delivering performance-based energy savings to a broader market. This mechanism is attractive in that it
does not rely on public funds. If designed well, it can contribute to the country’s energy efficiency efforts.

5. Looking Forward

As with all efforts which require a significant up-front investment and lead to benefits that become obvious
over time, energy efficiency efforts are heatedly debated, as is the optimal mix of public and private funds
that must be dedicated to implementing them. Lack of project funding for energy efficiency initiatives is
consistently identified as the top barrier, and it is ever more prevalent in an environment of global
economic belt-tightening.

Financing options in Bulgaria rely heavily upon external public funds at this time. Moving away from
government-provided or facilitated funds is pivotal to ensure the long-term viability of energy efficiency
efforts. There is a clear need to continue to raise capital sustainably beyond the existing programs, some of
which are fairly near sunset horizons. Energy Efficiency Obligations and Energy Performance Contracting
are two innovative instruments that mobilize private funds and may thus contribute to meaningful energy
efficiency measures, if used more broadly and in a manner adequately tailored to Bulgarian specifics.

Additionally, another major issue that must be addressed in any future policy design action with respect to
energy efficiency is how to encourage changes in behavior to attain ongoing energy savings. It is widely
known that, since the country’s energy intensity is fairly high, simply focusing on the “low-hanging fruit” is
likely to result in noticeable efficiency gains. Thus, large-scale residential retrofits are an obvious, and
rewarding, first step. As both the circumstances and the policies evolve, however, the challenge is for

5



funding instruments to be so designed as to encourage not only broad, but also deep efficiency measures,
as well as sustainable patterns of green behavior for corporations and citizens alike.

Related to these broad considerations, there is a diverse group of specific policy questions that loom large
and must, at the very least, inform the next wave of energy efficiency measures in Bulgaria:

o Do the existing mechanisms offer sufficient incentive for attracting domestic and foreign
investment?

. Are there reliable ways to attract the substantial Bulgarian personal savings into the residential
retrofit effort?

o How to secure the optimal technical standard of building retrofits so that buildings are locked in, at
a minimum, medium-level energy saving mode?

J Are there financial provisions for the implementation of the near-zero energy standard for
buildings which comes into effect in the EU in 20207?

o What is the most effective institutional management of the energy efficiency policies?

o Do energy efficiency policies have to be highly centralised, based on inter-institutional coordination
or mainly dependent on local authorities?

o How can the financial savings from energy efficiency measures be directed into further energy
efficiency measures or used to repay energy efficiency loans?

o Is there a role for the utilities companies to play in the residential retrofit efforts?

Obviously, the above is simply a sampling of the issues which must be given serious consideration.



Notes

" http://www.opcompetitiveness.bg/images/module3/430 igrp 2012 revised 11.09.2012.pdf
" http://opcompetitiveness.bg/index.php

" http://www.ecofund-bg.org/NDEF/upload/approved projects NTEF.pdf

" To be submitted by October 30, 2012.

¥ http://beerecl.com/cms/?g=en/home

" Allianz, DSK, Piraeus, PostBank, UniCredit, United Bulgarian Bank.

" http://beeciff.org/cms/en

" Allianz, DSK, MKB UnionBank, ProCredit Bank, Raiffeisen Bank, UniCredit Bulbank.

* http://bulgaria-eueeff.com/pages/eueeff-bg_starter_en.htm

* http://www.bgeef.com/display.aspx

* http://www.eeagrants.org/id/3193

“ Residential Efficiency Retrofits: A Roadmap for the Future, May 2011, Chris Neme, Meg Gottstein and Blair Hamilton
“" http://mrrb.government.bg/?lang=bg&do=ispa

¥ http://www.reecl.org/about.php

“ CIBank, DSK, ProCredit Bank, Raiffeisen Bank.

“* http://www.fresh-project.eu/project/

“ http://www.eib.europa.eu/products/elena/index.htm
http://www.bpie.eu/documents/BPIE/publications/BPIE_Financial Instruments 08.2012.pdf

Also known as White Certificates.
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1. Setting the Stage

The building stock is responsible for a large share of greenhouse gas emissions (GHG) in the
European Union. Major emission reductions can be achieved through changes in this sector.
With more than one quarter of the 2050s building stock still to be built, a large amount of
GHG emissions are not yet accounted for. To meet the EU’s ambitious reduction targets, the
energy consumption of these future buildings needs to be close to zero, which makes
finding and agreeing on an EU-wide definition or guidelines for “nearly Zero-Energy
Buildings” (nZEB) essential in the effort to reduce domestic greenhouse gases to 80% of
1990 levels by 2050.

The recast of the Energy Performance of Buildings Directive (EPBD) introduced, in Article 9,
“‘nearly Zero-Energy Buildings” (nZEB) as a future requirement to be implemented from 2019
onwards for public buildings and from 2021 onwards for all new buildings. The EPBD defines
a nearly Zero-Energy Building as follows: “A nearly Zero-Energy Building is a [...] building that
has a very high energy performance [...]".

The nearly zero or very low amount of energy required should to a very significant extent be
covered by energy from renewable sources, including renewable energy produced on-site or
nearby”.

Acknowledging the variety in building culture, climate and methodological approaches
throughout the EU, the EPBD does not prescribe a uniform approach for implementing
nZEBs. Each EU Member State has to elaborate its own definition. The EPBD requires EU
Member States to draw up specifically designed national plans for implementing nZEBs
which reflect national, regional or local conditions. The national plans will have to translate
the concept of nZEB into practical and applicable measures and definitions to steadily
increase the number of these buildings. EU Member States are required to present their
nZEB definition and roadmaps to the European Commission by 2013.

The nZEB criteria as defined in the EPBD are of a very qualitative nature with much room for
interpretation and way of execution. Indeed, there is little guidance for Member States on
how to concretely implement the Directive and on how to define and realise this type of
building. Therefore a clear definition needs to be formulated that can be taken into account
by EU Member States for elaborating effective, practical and well thought-out nZEBs.

The aim of this study is to actively support this process in Bulgaria by providing a technical
and economic analysis for developing an ambitious yet affordable nZEB definition and
implementation plan. Starting from country data reflecting current construction practices,
economic conditions and existing policies, different technological options are simulated for
improving the energy performance of offices and single- and multi-family buildings. We have
evaluated the economic implications of the various options in view of an implementation
plan.

2. Aim and methodology



The current study builds on the previous report “Principles for nearly Zero-Energy Buildings” and
evaluates through indicative simulations whether these principles hold true for the situation in
Bulgaria.

The objective is to offer an independent and research-based opinion proactively supporting
national efforts to draw up an affordable yet ambitious definition and an implementation
roadmap for nearly Zero-Energy Buildings (nZEBs) in Bulgaria.

The project started with an in-depth survey of the Bulgarian building stock, construction
practices, market prices for materials and equipment, existing legislation and support measures.
We defined and evaluated new reference buildings (current practice) for the following building
types:

Detached single family houses (SFH)

Multi-family houses (MFH)

Office buildings (OFFICE)

Detached single family houses and multi-family blocks of flats represent almost 90% of the
residential building stock in Bulgaria and around 97% of the net floor area in residential sector.
Office buildings represent around 27% of the non-residential building stock and almost 39% of
the non-residential floor area.

Altogether, these three building types account for around 89% of the Bulgarian building stock and
around 85% of the overall net floor area of the Bulgarian buildings. Therefore, we consider single-
, multi-family and office buildings types as being representative for the building stock and
consequently we selected them for the nZEB analysis.

With these three reference buildings we undertook several simulations using variants of
improved thermal insulation and equipment for heating, cooling, ventilation and hot water. To
improve the CO, balance and the renewable energy share of the building, we considered
photovoltaic compensation. These simulations were evaluated for compliance with the nZEB
principles as elaborated in the BPIE study. Moreover, the economic and financial implications of
each variant were analysed in order to determine the most suitable and affordable solutions
under the country’s specific circumstances. Finally, the selected optimal solutions were
extrapolated at national level to determine the direct and indirect benefits and impacts. Besides
the CO, saving potential, impacts on job creation and industry/technology development were
also considered.

The last chapter presents key policy recommendations and an indicative roadmap for the
implementation of nZEBs in Bulgaria.

This report was conceptualized, coordinated and finalised by BPIE. The overall data aggregation
and selection, simulations and analysis were executed by Ecofys Germany as a lead consultant.
The provision of data concerning Bulgarian buildings, policies and market prices, the definition
and selection of reference buildings and the revision of the final study were made by EnEffect as
national consultant.



The building simulations were undertaken with the TRNSYS software tool. The economic
analysis was performed by using the Ecofys analytical tool Built Environment Analysis Model
(BEAM2).

3. Definition of nZEB options and solutions

Based on the research results and information about the local building stock, the simulations
highlight the specific national situation in Bulgaria, which differs in many respects from the
overall EU situation as presented in the general European study “Principles for nearly Zero-
Energy Buildings”.

To analyse the impact of different nZEB options, three reference buildings have been defined,
based on current construction practices in Bulgaria:

1. Detached single family houses (SFH)

2. Multi-family houses (MFH)

3. Office buildings

The reference buildings selected should match the range of building types found in Bulgaria
(taking into account typical shapes, sizes, characteristics and usage of new buildings). The aim of
the simulation is to analyse the technical and economic impact of moving towards nZEB starting
from the current situation in an effective and realistic manner and by minimizing transition costs.
The SFH is by far the dominant building type in Bulgaria and within this category the detached
SFH has the highest share in the residential sector (55% of net floor area). The second largest
amount of floor space was indicated for urban MFH, i.e. 42% of the net floor area in residential
sector. In the non-residential buildings sector, office buildings are by far the dominant building
type, followed by educational, retail and healthcare buildings.

However, the retail buildings sector is characterised by a high diversity of subtypes and the
definition of many reference buildings would be necessary to produce an accurate picture. In
addition, there is a very low dynamic of constructing new educational and healthcare buildings.
Public administration buildings, included in the office buildings category, receive a particular
attention from the EPBD which indicates that public administration buildings should play a
leading role and adopt more timely and ambitious nZEB requirements. Based on this, we chose
office buildings to be the third relevant reference building category for this study.

The identified reference buildings for each category are presented in Table 1 on the next page.

Table 1: Identified reference buildings for new construction in Bulgaria

Parameter Reference SFH Reference MFH Reference Office

Number of conditioned | 2 6 3

floors

Net floor area 127 m2 2870 m2 886 m?

Room height 265m 273 m 3.00m

U-walls 0.34 W/(m2K) 0.64 W/(mz2K) 0.46 WI/(mz2K)
U-roof 0.27 WI(m2K) 0.30 W/(m2K) 0.32 W/(mz2K)
U-floor 0.55 W/(m2K) 0.55 W/(mz2K) 0.46 W/(mz2K)
U-windows, frame | 1.70 W/(m2K); 21% 1.70 W/(m2K), | 1.70 W/(m2K), 15%




Window fraction | 13% 23% 50%
(window/wall-ratio) (only 5% on North and
West facades)
Shading None None Internal blinds, manual control
Air tightness Moderate Moderate Moderate
Thermal bridges Yes Yes, significant | Yes
thermal bridges
considered
Heating system Wood  boiler (set | District Heating | Heat pump, fan coils (set point:
point: 20°C) (set point: 20°C) 20°C)
Heating efficiency: | Heating efficiency: | Heating efficiency: 3.3
0.82 0.99
DHW system Combination of wood | Same as  for | Decentralised direct electric
boiler and electric | heating
heater DHW  efficiency:
DHW efficiency: 0.93 | 0.99

Specific DHW demand

15.8 kWh/(m?2a)

20.4 kWh/(mza)

0.8 kWh/m?2a

Ventilation system

Natural/window

Natural/window

Mechanical ventilation

ventilation ventilation 70% heat recovery
(0.35 1/h) (0.5 1/h) Ventilation rates (6:00-18:00):
Office spaces: 1.36 1/h
Conference rooms: 2.72
1/h
Other rooms: 0.46 1/h
Cooling system Split  system  (set | None Compression chillers, fan coils
point: 26°C) (set point: 24°C) SEER: 3.3
SEER: 3.2
Internal gains’ 13.5 W/m? 20 W/mz 30 W/mz
Installed lighting power® | 11.7 W/m? 10 W/m? 25 W/m2
Automatic lighting control | No No Only in service area

Person density in office
areas (considered as
an additional internal
load)

Oam-8amand 6 pm -
0 am: no persons
8am—12 amand 2 pm
— 6 pm: 1 person/15 mz
12am-2pm: 1
person/30 m2

3.1

simulation approach

Definition of nZEB options, basic assumptions and

! This value is to be understood as a maximum value. For persons, lighting and other internal gains schedules exist
taking into consideration e.g. the number of persons, which are at a certain moment in the respective zone.

2 This value is to be understood as a maximum value. For the hourly demand individual schedules for every zone have

been considered.




3.1.1.nZEB solutions for single-family house (SFH)

For all variants — for comparison reasons — the geometry of the reference buildings has not been
changed, even though it is far from optimum for an nZEB. Table 2 shows the solutions, which
have been examined by dynamic thermal simulations.

TABLE 2: BULGARIAN SFH, NZEB VARIANTS

for

Recovery
Collector
Description

Rate

%)
2
c
@®©
=
@®©
>

U-Value
Window
Heat

U-Wall: 0.34 W/m2.K U-Window:
(/OB U-Roof: 0.27 W/m2.K 1.7 WIm2.K 0% No Reference
U-Floor: 0.55 W/m2.K ' '

U-Wall: 0.12 W/m2.K

U-Window: improved
(4Bl U-Roof: 0.10 W/m2.K A 0% No D
U-Floor: 0.20 W/mz.K 1.0 W/m2.K building shell
U-Wall: 0.12 W/m2.K U-Window: improved
‘788 U-Roof: 0.10 W/m2.K ) 0% Yes building shell
i 1.0 W/im2.K
U-Floor: 0.20 W/m2.K + solar collectors
. improved
U-Wall: 0.12 W/m2.K ) ) b
Rl U-Roof: 0.10 wimzk | IIVREOR | g0 No e Ventiation with heat
U-Floor: 0.20 W/m2.K ' ' '
recovery
U-Wall: 0.10 W/m2.K . ) .
V8l U-Roof: 000 WimzK | DIWIIOME 19206 | No peary ., Passive . house
U-Floor: 0.20 W/m2.K ' '
U-Wall: 0.10 W/m2.K . ) Nearly passive house
] U-Window:
Il U-Roof: 0.09 W/m2.K 0.80 W/m2.K 92% Yes standard
U-Floor: 0.20 W/m2.K ' ' + solar collectors

The comparison between variants V1, V2 and V3 will show the individual impacts of a shell
improvement, solar thermal collectors and mechanical ventilation with heat recovery. It should
be mentioned that an airtight construction without controlled ventilation increases the risk for
mould foundation. It is therefore strongly recommended to develop an adequate ventilation
concept.
For each of the five base variants, the following four heating supply options will be considered:

A. Air source heat pumpr

B. Ground collector brine heat pumpr

C. Wood pellet boiler

D. Gas condensing boiler

3 Heat bridges have been included in the calculation of the U-values.
4 Passive house standard: major shell improvements, no heat bridges, airtight construction, highly efficient mechanical
ventilation (= 90%), useful heating and cooling demand < 15 kWh/m2yr

® Solutions will be considered to have a low temperature floor heating system to get a better system efficiency
6 cf. previous footnote




3.1.2.nZEB solutions for multi-family house (MFH)
As for the SFH, the geometry of the reference buildings has not been changed, even though it is

not optimum for an nZEB. Table 3 shows the variants simulated with TRNSYS.

TABLE 3: BULGARIAN MFH, NZEB VARIANTS

for

Recovery
Collector
Description

Window
Rate

Heat

%)
&
c
@®©
=
@
>

U-Wall: 0.64 W/m2.K U-Window:
(/OB U-Roof: 0.30 W/m2.K 1.7 WIm2K 0% No Reference
U-Floor: 0.55 W/m2.K ‘ ‘
U-Wall: 0.45 W/m2.K U-Window:
AR U-Roof: 0.15 W/m2.K 1.0 W/m2 K 0% No Improved building shell
U-Floor: 0.32 W/m2.K ' '
U-Wall: 0.64 W/m2.K . . _ .
VB U-Roof: 0.30 W/m2.K L1J_7Wv|\r/]/?r?zwk 85% No mﬁgt‘/er ventilation - with - heat
U-Floor: 0.55 W/mz.K ' : y
U-Wall: 0.45 W/m2.K U-Window: Improved building shell
Al U-Roof: 0.15 W/m2.K 1.0 WIm2K 85% No + mech. ventilation with heat
U-Floor: 0.32 W/m2.K ' ' recovery
Improved building shell
- . 2
U Wall..0.45 Wimz.K U-Window: + mech. ventilation with heat
\Z U-Roof: 0.15 W/m2.K 1.0 WIm2.K 85% Yes recove
U-Floor: 0.32 W/m2.K ' ' "y
+ solar collectors

Variant V1 was created to examine the individual impact of a shell improvement. It should be
mentioned that an airtight construction without controlled ventilation increases the risk of mould
foundation. It is therefore strongly recommended to develop an adequate ventilation concept.

For each of the four base variants, the following five heating source options have been
considered:

A. Air source heat pump
Ground collector brine heat pump

O w

Wood pellet boiler

O

Gas condensing boiler

m

District heating

" Heat bridges have been included in the calculation of the U-values.



TABLE 4: BULGARIAN OFFICE BUILDING, NZEB VARIANTS

%)
&

c

@®©
=

@
>

VO

V1

\

V3

3.1.3.nZEB solutions for Office Building

As for the the other reference buildings, the geometry of the reference buildings has not
been changed, even though it is not optimum for an nZEB. Table 4 shows the variants
simulated with TRNSYS.

for

c
$83| RlEE (S5 | .E.| L%
© =) o] = - o —
2EE|88q =8 EX% 5o I g
52| X BG 5% #8305 A
U-Wall:  0.46 17
W/m2.K W/m2 K
UAREEIR 02 | s 70% | None MEITIVEL No Reference
W/m2.K windows control
U-Floor: 0.46 share
Wimz2.K
U-Wall:  0.30 17
W/m2.K WIm2.K
U-Roof: 0.25 50% 70% | Automatic Manual No Improved bundmg shell
Wim2.K : control + external shading
windows
U-Floor:  0.40 share
W/mz2.K
U-Wall:  0.30 17
) . .
Wimz.K WImz.K, Automatic Improved building shell
U-Roof: 0.25 o o .| controlled .
W/mz.K 50% 70% | Automatic lighting No + external shading
U-Eloor:  0.40 \évrllr;(rjgws +LEDS + improved lighting
W/m2.K
U-Wall:  0.30 10 Improved building shell
W/m2.K WImzK Automatic + external shading
U-Roof: 0.25 50% 85% | Automatic (;ont_rolled No + !mproved Ilghtlng
W/mz2.K windows lighting + improved windows
U-Floor: 0.40 +LEDs + improved heat
share
W/mz2.K recovery

For each of the three base variants, the following five heating options have been

considered:

moow»

Central air/water heat pump

Central brine/water heat pump

Central wood pellet boiler

Central gas condensing boiler

District heating

8 Heat bridges have been included in the calculation of the U-values.




4. Indicative nZEB definition based on (cost-) optimal
variants

The results of the simulation for each solution in terms of primary energy consumption,
renewable share, associated CO2 emissions and total annualised additional costs
(investment, energy cost savings and other running costs such as maintenance) are shown
in tables 5-7. Total final and primary energy demand for residential buildings includes the
energy consumption within the EPBD scope: heating, cooling, ventilation, domestic hot
water. For office buildings, this also includes lighting energy consumption. The colour code
used for highlighting the results of the different nZEB options considered in this study is in
line with the nZEB principles as they were defined in the previous BPIE study-.

TABLE 5: OVERVIEW OF RESULTS FOR THE SFH
with CO2 compensation (by

without CO2 compensation additional PV)

[KWh/m2/yr]

final specific demand
primary energy demand
[KWh/m2/yr]

CO2 emissions
[kgCO2/m2/yr]
Renewable share [%]
[Euro/m2/yr]
primary energy demand
[KWh/m2/yr]

CO2 emissions
[kgCO2/m2/yr]
Renewable share [%]
[Euro/m2/yr]
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total additional annualised costs

VO-Reference

V1-Air Heatpump

V1-Brine
Heatpump

V1-Bioboiler
V1-Gasboiler

V2-Air Heatpump

V2-Brine
Heatpump

V2-Bioboiler

V2-Gasboiler

V3-Air Heatpump

V3-Brine
Heatpump

V3-Bioboiler

>
o

° BPIE (2011). Principles for nearly Zero-Energy Buildings - Paving the way for effective implementation of policy requirements. Available at
www.bpie.eu
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V3-Gasboiler 6,4 47%

V4-Brine
Heatpump
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TABLE 6: OVERVIEW OF RESULTS FOR THE MFH

I without CO2 compensation
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V1-Air Heatpump
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35%

V1-Gasboiler -
V1-District
Heati

V2-Air Heatpump - 54

25 2

V1-Brine a
Heatpump ’
4,

7
8 35%
8

V2-Brine
Heatpump

VZ—letrlct - 42,2 7
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TABLE 7: OVERVIEW OF RESULTS FOR THE OFFICE BUILDING
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Important note: compensating the buildings COZ emissions by introducing an

Heating

additional onsite PV system improves significantly the primary energy demand of the
building. However, the PV compensation doesnt necessarily supply the energy
demand of the building within the EPBD scope (ie. enerqy for heating, cooling,
ventilation, domestic hot water and, in case of commercial buildings, for lighting), but
the overall energy demand of the building (including the electricity for household
appliances). In this case, the PV compensation helps reduce the primary energy
demand and associated COZ emissions towards or below zero in the overall trade-off
with the energy grids. Hence, the PV compensation may have a significant contribution
to a nearly zero whole energy demand. For simplifying the evaluation methodology in
this study only a PV compensation is considered. The PV compensation may be
replaced in practice by any other renewable enerqgy system. The amount of the
compensation can be reduced by e.g. improved building insulation by improved
building geometries or higher system efficiencies. However, PV compensation has a
significant direct impact in the case of office buildings where lighting electricity
consumption is within the EPBD scope and represents a significant share of the overall
energy demand of the buildings.

On the basis of the economic analysis the three most appropriated solutions for each
building type were selected which fulfill entirely the nZEB principles (as defined in the
2011 BPIE study). All solutions are with PV compensation and the variations of the most
suitable technologies and facade qualities are considered. Table 8 presents these
suggestions.



Table 8: Overview of the (cost-) optimal variants and the additional costs

Additional
§ Additional annualized costs
= ) _ Heating annualized costs | comparing with
c Brief Description
S system (Base year 2010) | average reference
5’ [€/m2yr] actual prices

[%]
Improved Air heat
. -1.73 -14.7%
building shell pump
Improved Brine heat
o -3.20 -6.1%
building shell pump
+ mech. ventilation with
heat recovery Bio Pellet -2.26 -4.4%
Improved building shell Bio Pellet 0.53 1.15%
Improved building shell ,
L , Brine heat
+ mech. ventilation with 221 4.8%
pump
heat recovery
Improved building shell
+ mech. ventilation with ,
Bio Pellet 201 4.4%
heat recovery
+ solar collectors
- Air heat
Improved building shell 4.24 12.15%
, pump
+ external shading
+ improved lighting Bio Pellet 9.47 27%
Improved building shell
+ external shading
+ improved lighting Brine heat
, : 9.22 26.3%
+ improved windows pump
+ improved heat
recovery

° The percentage of the additional annualized costs was based on the following assumptions: turnkey costs for SFH: 450 Euro/m?, MFH:
363 Euro/m? and office: 275 Euro/m? (Andreev, Bulgarian Expert, 2012). The lifetime of residential buildings were assumed to be 50 years
for residential building and 30 years for offices.



In the residential sector in Bulgaria, the selected cost-optimal nZEB solutions have
additional annualized costs of new buildings by between -14.7% and 26.2% higher than
actual market prices for a new building in this category. The most cost-effective
solutions are for SFH where all optimal nZEB solutions are very effective with additional
costs between -14.7% and -4.4% as comparing with the reference building according
to actual practice. For MFH, the nZEB cost-optimal solutions indicate additional costs
between 1.1% and 4.8% as comparing to the cost of the reference building.

For offices, the additional annualized costs are by 12.0% and 26.2% higher than actual
market prices for a new building in this category. This is also due to a shorter lifetime
assumed for the office building in the calculation.

District heating in Bulgaria with a high share of renewable energy may be an important
point for the heating strategy in Bulgaria and work well in the context of increasing the
energy performance of buildings and the nZEB implementation. District heating may
provide cheap nZEB solutions especially for multi-family and office buildings.

However, In Bulgaria currently nearly all district heating plants are still operating with
natural gas or coal. There is only one very small plant operating with wood chips in the
town of Bansko and one experimentally reconstructed boiler in Veliko Tarnovo Plant.
According to our estimations, the actual share of renewable energy for district heating
is about 1%. Overall the DH systems built before 1990 are developed at a very large
scale covering big parts of city areas and due to this uncontrolled extension are
inefficient and have a bad public perception. Consequently, if it is intended to transform
DH into an effective solution for the future it is therefore necessary a radical rethinking
of the actual systems.

In this study the district heat solutions for multi-family buildings without CO2-
compensation turned out to be above the CO2 emission target of 3 kg/m? per year,
although the district heat was calculated with a share of about 54% renewable
energies. For the examined solutions this share of renewable energies is still not
sufficient to bring down the CO2 emissions to or below the required 3 kg/m?2 per year.

As suggested in the BPIE study defining principles for nZEB+, the strategy for district
heating (DH) systems should be developed in strong relationship with buildings
policies, in order to better identify future needs and to shape the economic instruments
for reaching an overall sustainable buildings sector. District heating systems may offer
a higher flexibility than other alternatives in changing the energy carriers and may be
an important nZEB solution.

1 BPIE (2011). Principles for nearly Zero-Energy Buildings - Paving the way for effective implementation of policy requirements. Available at
www.bpie.eu



Based on the above analysis, on the simulation results shown in tables 5-7 and taking

mainly into consideration the additional costs and results for basic variants without PV

compensation, the following levels are proposed for consideration as nZEB definitions

for Bulgaria (Table 9).

Table 9: Proposed nZEB definitions for Bulgaria

Building type

Minimum requirements

Single YA Primary energy [kWh/m:/yr]
buildings

2015/2016

Multi-family

buildings

Office buildings

Public eliilel=l Primary energy [KWh/m2/yr]

buildings

(exemplary role)

Renewable share [%] >20 >40
CO, emissions [kgCO./m2/yr] <8 <3-5
Primary energy [kWh/m:/yr] 60-70 30-50
Renewable share [%] >20 >40
CO, emissions [kgCO./m2/yr] <8 <3-5
Primary energy [KWh/m2/yr] 100 60-80
Renewable share [%] >20 >40
CO, emissions [kgCO./m2/yr] <15 <8-10
100 40-60
Renewable share [%] >20 >50
CO, emissions [kgCO./m2/yr] <12 <5-8

The thresholds suggested above for an nZEB definition in Bulgaria are fairly ambitious yet

affordable as comparing to the actual practice. However, these thresholds are significantly

less ambitious than in other Western Europe countries which aim to reach climate neutral,

fossil fuel free or even energy positive new buildings= by 2020. Thinking long-term, it should

be ensured that the building concept can be improved towards specific CO2 emissions

below 3 kgCO2/m2?yr (and aiming at: 0 kg/m?2yr), which is the identified EU average

minimum requirement for achieving the EU 2050 decarbonisation goals.

12 . . . . . Lo
For more details on other EU countries strategies for implementing nZEB by 2020, please see table 3 from BPIE (2011). Principles for nearly
zero-energy buildings - Paving the way for effective implementation of policy requirements. Available at www.bpie.eu



Therefore, the nZEB definition should still be gradually improved after 2020 and it is likely to
lead by 2030 to energy and climate neutral levels. Beyond implementing an EU Directive
requirement, the significant reduction in energy consumption and related CO2 emissions of
the building sector will have a major impact on the country’'s energy supply security, by
creating new activities and jobs and by contributing to a better quality of life for Bulgarian
citizens.

It is important to highlight the fact that the financial and energy analysis are based on very
conservative assumptions, using the actual interest rates and technology prices and
according to the actual practices in construction. For instance, it is a significant
optimization potential of the buildings’ geometries towards those recommended by passive
houses design which will lead to additional costs reductions. Moreover, by implementing
ambitious nZEB requirements in the Bulgarian building codes will generate a wider market
deployment of the energy efficient and renewable technology which will consequently
reduce their prices and will overall generate lower costs for nZEB.

In addition, the financial evaluation of the nZEB solutions considered the actual interest rate
on Bulgarian market, i.e. 7.5%/yr. However, according to the estimated economic evolution,
the interest rates are likely to decrease consistently by 2020 when the nZEB requirement
has to become legally binding. Additional support policies may also consider a potential
subsidy of the interest rate in order to ease the transition to nZEB and to make them
competitive with buildings at today’s standards. Overall, a reduction of the interest rate may
impact positively in the financial analysis and may even make nZEB investments profitable
over a given period of time, as is the case in other EU countries already having better
conditions.

5. Direct and indirect benefits of identified nZEB solutions

This chapter presents the direct and indirect benefits of implementing nZEBs.

Overall, the payback from investing in better buildings occurs over time. It contributes
substantially to energy security, environmental protection, the social inclusion of people by
creating or preserving jobs and offering a better quality of life, as well as supporting the
sustainable development of the construction sector and supply chain industry.

While the upfront investment is relatively high and the return on investment is usually longer
than for other economic activities, there are multiple benefits for building users and owners,
the construction industry, public budget and society as a whole.

The benefits of the implementation of nZEBs are much wider than simply leading to energy
and CO2 savings . They can be summarised as follows:



e The quality of life in a nearly Zero-Energy Building is better than in a building
constructed according to the current practice. Cost-saving possibilities arising from the
appropriate design of the building and high quality construction almost entirely cover
the additional costs of the energy-efficient building envelope. The quality of life is
greater through better (thermal) comfort. The nearly Zero-Energy Building provides
good indoor air quality. Fresh filtered air is continuously delivered by the ventilation
system. It is more independent of outdoor conditions (climate, air pollution etc.). The
thick and well insulated structures provide effective sound insulation and noise
protection.

e Ambient benefits arise through reduced energy demand that reduces wider
environmental impacts of energy extraction, production and supply.

* There are environmental benefits from improved local air quality.

* Social benefits arise through the alleviation of fuel poverty.

 Health benefits are possible through improved indoor air quality and reduced risks of
cold homes, particularly for those on low-incomes or for elderly householders.

< Macro-economic benefits arise through the promotion of innovative technologies and
creating market opportunities for new or more efficient technologies and through the
provision of certain incentives for pilot projects and market transformation.

= Private economic benefits: higher investment costs may be outweighed by the energy
savings over the lifetime of the building (the building offers less sensitivity to energy
prices and to political disturbances). When a building is sold, the high standard can be
rewarded through a re-sale price up to 30% higher in comparison with standard
buildings.

« Job creation can arise through the manufacturing and installation of energy efficiency
measures and of renewable energy technologies.

 There will be decreased energy dependence on fossil fuels and therefore on the future
energy prices»

In this study, the approach to quantifying some of the benefits is done in an approximate

way by extrapolating results from the reference buildings to the national level, e.g. (average

energy and CO2 savings per m?) x (m? built new per year) x 30 years (2020-2050).

Therefore, in Table 10 we present the estimated macro-economic impact by 2050 in terms

of additional investments, additional new jobs, CO2 and energy savings.

However, this is a conservative approach without considering additional important factors
that may positively influence the macro-economic benefits. As an example, the job creation
impact is based on the job intensity of construction industry and reflects only the additional
work places that may be created at the execution level and doesn't include the jobs in the
supply chain industry induced by up-scaling the market and the indirect jobs in the
administration of the processes (e.g. additional auditors and control bodies for new tech).
Moreover, by moving towards very efficient buildings and increasing the need for new

13 . . .
Paroc (2012). Web page: Benefits of passive house. Available at:
http://www.energiaviisastalo.fi/energywise/en/index.php?cat=Benefits+of+Passive+House




technology will impact mainly on new job profiles such as renewable systems and heat
pumps installers. Therefore, it will be an increase need for these new activities all over the
country and driven not only by additional invested volumes as we considered in this study
but also by the local needs for such new job profiles=. Consequently, it is very likely to have
a much higher job creation potential than estimated in this study.

TABLE 10: EFFECT OF THE IMPLEMENTATION OF NZEB AFTER 2020 IN 2050

Indicator

CO2 emissions savings in 2050 4.7-5.3 Mio t CO2

Cumulative energy savings in 2050 15.3-17 TWh

Additional annual investments 38 - 69 Mio Euro

Additional new jobs®® 649 - 1180 Full time employees

Table 11 shows a detailed overview of the possible contribution of each variant in the
residential and the non-residential sector.

TABLE 11: EFFECT OF THE IMPLEMENTATION OF NZEB AFTER 2020 IN 2050ERROR! REFERENCE
SOURCE NOT FOUND.

6. 2020 roadmap for implementing nZEBs in Bulgaria and
policy recommendations

Based on the analysis of the country situation as well as on the results of the previous study
for defining the nZEB principles and on related studies, some key recommendations merge
that should be considered when designing an nZEB implementation roadmap:

1. Different instruments should be part of a wider holistic policy package which should
comprise regulatory, facilitation and communication aspects. The German investment
bank KfW is a good example of a strong communication policy that managed to raise
awareness among the building owners to such an extent that the financial products
and mechanisms for buildings are well known terms and are used by the commercial
banks and construction companies to advertise their offers. Therefore implementing
targeted communication campaigns is recommended because it is seen as key to a
scheme’s success.

2. Clear communication is indispensable since it provides information to consumers and

market players about incentives and energy efficiency measures available to them. In

14

As an example, additional investments in a very well established construction sector already having all necessary job profiles and spread all
over the considered country or region, then the job impact is determined with a fair approximation by using the job intensity of the sector. However,
if the additional invested capital supposed to expand new qualifications as is the case for nZEB, it is necessary to create all over the given country
or region a critical mass of specialists for these new qualifications able to provide the requested services. In this case, the job creation potential is
much higher than in the first case (even few times higher).
15 This is the estimated job effect in construction sector only and without considering the additional impact in
the supply chain industry and other related sectors. It was considered that any 1 Mio euro invested will
generate around 17 new jobs, as identified in several previous studies such as BPIE (2011) Europe’s buildings
under the microscope.



addition, wide public consultation with relevant stakeholders is necessary at all
implementation stages of buildings policy.

3. Impact assessment (ex-ante, interim and ex-post) of the planned policies together with
a simple but effective monitoring and control mechanism are important in order to have
a clear image of the necessary measures to be implemented, risks, challenges and
benefits.

4. Higher energy performance of buildings should be rewarded by better financial support,
l.e. higher grants or lower interest for dedicated loans. This is again another best
practice from other countries, including the above mentioned KfW example.

5. Policy-makers should concentrate long-term programmes so as to provide stable
frameworks and facilitate the long-term planning of all stakeholders.

6. The buildings strategies should be in line with the complementary energy and climate
strategies at national and EU level to ensure that other important policy objectives are
not harmed.

7. Within individual Member States, different instruments need to be coordinated with
each other to ensure success. One example is the Carbon Emissions Reduction Target
(CERT) in the UK which is closely coordinated with other instrumentsx. The overlapping
of financial support instruments should be avoided so as to offer clear, simple and
coherent market instruments.

6.1. Proposal for an nZEB Roadmap for Bulgaria
We demonstrate in this report that the additional financial efforts involved in moving

towards nearly Zero-Energy Buildings are manageable with appropriate policy measures.
By improving the thermal insulation of new buildings and by increasing the share of
renewable energy use in a building’'s energy consumption, the implementation of nearly
Zero-Energy Buildings in Bulgaria can generate macroeconomic and social benefits.

There are multiple benefits for both society and the business environment. But to ensure a
cost-effective and sustainable market transformation, to develop appropriate policies and
to increase institutional capacities, concerted action is needed. It is vitally important to start
preparing today an implementation roadmap based on a major public consultation of all
relevant stakeholders and linked to a continuous information campaign. Elaborating a
policy roadmap and announcing the future measures in a timely way will provide the
business sector and the market with the necessary predictability to adapt their practices to
the upcoming requirements.

To support these national efforts, this study proposes a 2020 roadmap for nZEB
implementation (see the nZEB Roadmap attached at the end of the study) which takes into
account the required improvements at the level of policy, building codes, capacity building,
energy certification, workforce skills, public information and research.

18 EuroACE (2010). Making money work for buildings: Financial and fiscal instruments for energy efficiency in buildings.
Available at:
http://www.euroace.org/DesktopModules/Bring2mind/DMX/Download.aspx?Command=Core_Download&Entryld=133
&Portalld=0&Tabld=84



To have a coherent and sustainable transition, all proposed measures are to be
implemented in parallel.

They are interlinked and ensure an overall consistency in the proposed implementation
package, while trying to preserve a balance between increase requirements and support
policies. Half measures make any market transformation process longer and ineffective,
putting at the same time additional burdens on society and economy.



TABLE 12: ROADMAP 2020 FOR MOVING TOWARDS NZEB IN BULGARIA

Process for
the
elaboration
of building
policies.

Building
codes

Status 2012
Start planning the
process introduction
of future measures.

Status 2012
Actual practice:

SFH

Primary cons:
87kWh/m2/yr
CO2 emissions:
45.1kgC0O2/m2/yr
RES share: 90%

MFH

Primary cons:
116kWh/m2/yr
CO2 emissions:
59.5kgCO2/m2/yr
RES share: 0%

OFFICE
Primary cons:
209 kWh/m2/yr
CO2 emissions:

2013

2014

Preparatory studies, discussion of

benchmarks and of future

measures with main stakeholders

and by public consultation.

Elaboration of a long term (2050)
buildings’ strategy and goals.

2013
Tighten energy

performance requirements

according to actual
practice.

Proposal primary cons: 100
kwh/m2/yr for MFH and
SFH and 180kWh/m2/yr for
offices. Introduce indicative
evaluation of related CO2

emissions in primary
energy.

Introduce compulsory
consideration of
renewables.

2014

2015
Evaluate
results;
announce
the
implementati
on of new
steps by
2020 and
beyond.

2015

2016

2016

Tighten
requirements for
specific building
components and
equipment.

Make stricter
energy performance
requirements.
Proposal primary
cons:
70kWh/m2/yr for
MFH and SFH and
100kWh/m2/yr for
offices.

Introduce minimum
requirements for the
related CO2
emissions in
primary energy.
Proposal:
<8kgCO2/m2/yr for

2017 2018 2019
Preparatory studies,
discussion of
benchmarks and of
future measures
with main
stakeholders and by
public consultation.

2017 2018 | 2019

Introduce
minimum
requirement
for public
buildings.
Proposal:
40-60
kwh/m2/yr
primary
cons.

<5-8
kgCO,/m?/yr
and

>50%
renewable
share.

2020-2021
Evaluate results;
announce the
implementation
of new steps by
2025 and
beyond. Consider
introducing life-
cycle
requirements for
energy and CO2.
2020-21

Tighten
requirements for
specific building
components and
equipment.
Make stricter
energy
performance
requirements
slightly better
than actual
practice.
Proposal primary
cons:
30-50kWh/m2/yr
for MFH and
SFH.
60-80kWh/m2/yr
for offices.
Tighten minimum
requirements for




55kgCO2/m2/yr
RES share: 13%

SFH and MFH.
<15kgCO2/m2/yr for
offices and
<12kgCO2/m2/yr for
public buildings.
Introduce
compulsory
consideration of
renewables.
Proposal: >20%
renewable share or
at least one
renewable measure
to be used. The
renewable energy
share may be
different at local
levels, according to
the renewable
energy potential in
the area.

the related CO2
emissions in
primary energy.
Proposal:

<3-
7kgCO2/m2/yr
for SFH and
MFH. <3-5
kgCO2/m2/yr for
offices.

Tighten the
renewables
requirements.
Proposal: >40%
renewable share
or at least one
renewable
measure to be
used.

Note: It has to be ensured that the building concept can be improved in the future to move towards net zero energy buildings and
specific CO2 emissions below 3 kg/m2yr (aimed: 0 kg/mz2yr), which is the maximum EU average value derived from the long term
decarbonisation goals by 2050.

Status 2012

2014 2015 2017 2018 2019 2020-2021

Energy
certification

According to the
certification scheme,
all new buildings are
within energy
classes A and B, i.e.
energy class A is
EP<0.5 EPmax,r and
energy class B is EP
< EPmax,r, where
EPmax,r is Energy

Diversify energy
classification for each
relevant building
category. Adjust the

energy classes A and B
for better reflecting the

future buildings’
performance, e.g.

consider the introduction
of fix threshold for energy

National database for energy performance certificates (EPC), improve the control
and evaluation procedures of certificates and certifiers. Use Energy certificates for
promoting low-energy buildings. Make compulsory the existence of basic information
from energy performance certificate, in a clearly defined way, on real-estate
announcements.




performance class A (e.qg.

requirement EP<50kWh/m2/yr) or/and
(kWh/m2/yr) of the more energy subclasses

building calculated within the actual A and B
based on the last labels.

issued U-values
norms.
Status 2012 2014

Enforcement g\[s]§el:Els Introduce stricter enforcement criteria
and enforcement and on energy performance of buildings

ofelnloIENIS=M compliance based and components, penalties and fines.
on energy Increase the compliance check at the
performance design and construction phase of the
indicators at building | building.

level.
Status 2012 2015 2017 2018 2019 2020-2021

Policies Gradually move actual subsidies on fossil energies and on energy prices to Preserve only social subsidy
support energy efficiency measures and renewable energies in buildings. schemes for poor households.
This should be compensated by support measures (see below) and social
subsidy schemes for poor households.

‘Casa Verde’ Introduce appropriate and predictable long-term support measures, tailored-made for consumers’ categories and
program and other building types: Preferential loans. Grants. Fiscal incentives, feed-in-tariffs for renewables in buildings. Use of
national schemes for | national. EU and IFI financing, build on the existing support programmes.

building rehabilitation | Integrate buildings policies with other related policies and strategies for maximizing the effectiveness and
coherence, i.e. with district heating policies, sustainable communities, and energy and environment policies.
Particular attention given to integrate buildings and renewable district heating policies as well as to
decarbonisation of energy supply.

Support local industry and technology: schemes for developing local supply chain industry. A strong local
industry for energy efficient materials and renewables will multiply the macro-economic benefits of the support
measures (increase job creation effect. more revenues from taxes to the public budget etc) and for minimizing
the life cycle energy and CO2 emissions.

Public procurement: all new building purchased/built by the public Adapt and revise periodically public

sector should be very low energy buildings. Proposal: at least below | procurement rules.

40-60 kWh/m2/yr from 2018/2019 onwards and moving towards
15kWh/m2/yr.

2015 2017 2018 2019 2020-2021
Adapt and revise periodical enforcement and compliance.




Status 2012

Evaluate
responsibilities for
building policies.

Capacity
building

Status 2012
Build-Up Skills
Bulgaria IEE Project
for development of a
National roadmap for
trainings on energy
solutions in buildings
Status 2012

Punctual info on
specific measures,
but not very visible.

Workforce
skills

Information
and
awareness

Status 2012

Remove market barriers for energy efficiency and renewable energy in buildings.
2013 \ 2014 2015 2016 2017 2018 \ 2019  2020-2021

Reinforce or nominate clear Periodical evaluation and reinforcement of responsibilities.
responsible bodies (agencies. Improve data collection concerning existing and new buildings: collect
ministry’s departments) for elaboration | building data for non-residential sector (building stock inventory),
strategies and policies, for monitoring | provide necessary statistical data collection tools for RES systems in
and control of implementation, for buildings.

cooperation with other delegated Integrate all related databases in an electronic national database for
bodies responsible with the buildings (e.g. cadastral data).

implementation of other related
policies. Ensure the effective running of
the EPC national database.

Create information points (one-stop-
shop) at city halls and at other relevant
bodies (i.e. Chambers of Commerce,
Energy Agencies) where citizens and
companies may find appropriate
information and advice concerning
existing support schemes, procedures
and benefits.

Permanent support to the info-points (incl. materials. guidelines etc.)

2015 2016 2017 2018 2019 2020-2021

Elaborate basic and long-life educational and training programs for workforce in construction, for architects and
other related jobs, with embedded energy efficiency and renewable energy solutions for buildings in the
mainstream curricula and practice.

2013 ‘ 2014 2015 2016 2017 2018 2019 2020-2021

Continuous and visible information campaign for promoting better, energy efficient buildings.
Provide short guidelines and hints for building low-energy homes for supporting people constructing on their own
(especially in rural areas).

Awareness of construction and design companies on new techniques and technologies.
Support market champions in integrating low-energy buildings (awards. high public exposure).

2013 2014 2015 2016 2017 2018 2019

2020-2021




Demo

Few dispersed
demo-projects.
Status 2012

Varied RTD activities

projects

Support the implementation of demo projects (covering all building types) proving the cost-
effectiveness and feasibility of nZEBs.

2014 \ 2015 2017 2018 2019  2020-2021
Support RTD for buildings related activities, including new energy efficient and renewable technologies, better

integration of existing technologies, active control systems, design and evaluation software tools for low-energy
buildings.
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EBRD mandate and policies in the context of
building sector

EBRD mandate:
— To facilitate a market economy and sustainable economic development;

EBRD Country Strategy (Bulgaria):
— Sustainable Energy AP — 17 March 20009;
— Developing Sustainable Energy Policies and Investments;
— Supporting shift to more sustainable growth focused on competitiveness

Building sector:
— Promotion of best available technology
— Introduction of new financing mechanisms
— Development of a competitive market for energy efficiency technologies
— Introduction and upgrading of the supportive regulatory framework
— Expansion from energy efficiency to resource efficiency and building sustainability
— Integrated approach of financing, technical assistance and policy dialogue

( www.ebrd.com



Sustainable Energy Investments in Bulgaria
(2006-2012)

— Sustainable energy investments: €537 million of €2.7 billionOf
— 232 projects 52 have “sustainable energy” projects

: : 2. Sustainable - 3. Power Sector
1. Industrial Energy Financing & 3 Energy

Energy Facilities & & £ #8 Efficiency
Efficiency - s & F

| 6. Carbon
Markets
Development

( www.ebrd.com



Barriers for financing building
sustainability

Similar to barriers in all the countries in the region:

High fragmentation of the sector (large number of small-size property

projects, different stakeholders — owners/tenants/management/authorities)

High transaction costs for relatively small-size projects

Lack of technical expertise for assessment

Information asymmetries and misconceptions about technical risks and
financial benefits

Lack of targeted or specific financing structures

Limited marketing tools and budgets allocated for such activities

Insufficient regulatory framework (technical standards, regulations, e.g.

the format and content of the enerqgy performance certificate, etc)

( www.ebrd.conyg



EBRD Sustainable Energy Operational Approach

A successful holistic strategy

Technical Policy
Assistance Dialogue

Projects &
Investments _ _
Projects with

f www.ebrd.com



Buildings (commercial, public and residential) —
the hidden culprit of Climate Change

Largest end consumer: 40% of overall energy use in EU
e 34% in Bulgaria and increasing

Largest saving potential: 41% of potential in the EU;

Buildings are major CO2 emitters globally: 20% of global emissions.
« Without change, direct and up-stream carbon footprint of buildings will
grow from 8.7 Gtto 20.1 Gt CO2 globally?!, and

Political commitments for reduced greenhouse gases will be difficult to meet
without addressing building sector impacts;

SOURCE: 1 - |IEA, WEO 2007 & ETP 2008

( www.ebrd.com



Buildings — how the Bank responds?

Low carbon costs (<EUR 20/t) annual capital demands,

EUR billion
6 5.6
5 38
. . . . &84
e Building are a priority 4 33
within the Bank’s > 14 B 15 PR
- | sl 0o 202
Sustainable Energy éﬂ_ﬁ [T T

Initiative

Power
generation
Buildings [$%3
Industry
Natural
resources
Agriculture
Renewables
Municipal
infrastructure
Forestry ]
Transport ]

* Financing models available
« TC from donor funds

» Policy Dialogue engagement (policy&regulatory barriers)

(www.ebrd.com



Financing building sustainability

o Residential Energy efficiency Credit Line (REECL: www.reecl.org)

REECL 1 (Oct 2005 — Jan. 2010): €50 million
€14.6 million from KIDSF for TC and incentives
28,100 small-size residential projects financed with € 43 million

REECI 2 (July 2011 — Dec. 2014): €40 million
Focus on high performing EE technologies and complex refurbishment
8,200 projects financed with €13.6 million (by Oct. 2012)

o Utility Demand Side EE Programs (under development)
The Bank has suggested a Utility DS EE Program for gas distribution companies

in Bulgaria and a

ressing the re3|dent|al sector

( www.ebrd.com



Bulgaria: REECL Structure

and Line
Marketing

. Support .. .
Project :> Participating
Consultant Banks (PBs)

Confirms Loan
Sub-Project Agreement

compliance;
Verifies Sub-Borrower
implementation (SBS)

KIDSF
Funded | EBRD
Contract

Training : Credit

8 ( www.ebrd.com



Bulgarian Residential Energy Efficiency
Credit Line: REECL

® REECL finances top-performing
technologies only

® Market penetration rates increased
two to four times as compared with
2005

|

Efficient gas
boilers
7.1%

'hermal insulation
12.1%

Split of projects
Efficient biomass
Solar water boilers

heaters
4.3%

Heat pumps
30.3%

Building integrated
PV and heat
recovery
0.04%

3.6%

Energy efficient
glazing
42.6%

® REECL contribution of up to 30%
from top-performing technologies
sales (2005-2011)

( www.ebrd.com



Bulgarian Residential Energy Efficiency
Credit Line: REECL

— Compliance and verification checks,
— Technical and legal advise

— Advisory help line

— Marketing EE through PBs and Eligible Installers &

— Maintenance and up-date of operation tools

— Monitoring and verification

o Work with the municipalities: Sofia, Gabrovo, Plovdiv, Burgas, Varna

Work with utilities and technology suppliers: Dalkia in Varna, Baumit, Marisann
and Terraco, Knauf, Sisecam, Douglas

Work with professional associations: Association of Professional Facility
Managers, Home Owners Associations, Habitat for Humanity

Work with media: bTV, TV7, 24 Hours, Duma, Standard, Capital, Pressa,
Stroitelstvo, Monitor, all major info and news e-portals

( www.ebrd.com



EBRD Sustainable Energy Financing
Facilities - overview

REECL I+1l, Bulgaria, www.reecl.org: € 90 million (2005-2014) REAECL

SlovSEFF I+1l, Slovakia, www.slovseff.eu: € 150 million (2007-
2011)

RuSEFF-Residential, Russia: $ 100 million (2012-2016) stovserr
MoREEFF, Moldova, www.moreeff.info: € 35million (2012-2017)
TurSEFF, Turkey, www.turseff.org: $ 200 million (2011-2013)

o

RUSEFF

Under preparation
| . MOREEFF
o SIovSEFF lll, Slovakia: € 45 million (2013-)

KoSEP, Kosovo: € 15 million (2013-)
KyrSEFF, Kyrgyzstan: $ 20 million (2013-2017) TUR).ISSEFF
ArmSEFF, Armenia: TBD o
SIOREEFF, Slovenia: € 30-40 million

( www.ebrd.com



Other ways to improve EE in public and
muni infrastructure

Bulgarian ESCO Fund
— Euro 17 million signed in 2007 and 2011.

— ESCO which helps finance — via purchase of receivables — on savings in
public buildings following retrofitting of the buildings.

FLAG Infrastructure project: €18 million
District Heating in Sofia: €14.3 million

Water supply and infrastructure in Sofia, Varna, Plovdiv, Rouse, St
Zagora: € 78.2 million

Improved power infrastructure
Integrated urban transport projects

( www.ebrd.corff



Commercial buildings — best
technology to reduce footprint

e Sustainable energy investments

Galeria Stara Zagora, Galeria Burgas, Europolis, Golden Yavor, etc

e Overall investments in commercial properties: € 150 million

e The Bank is interested to finance:

High profile building infrastructure projects in secondary cities

Strong demonstration of building sustai_r]ability_ginnqvative technologies,
best international standards, sustainability certitication)

Commercially sound
Innovative financing models

( www.ebrd.cor§



EBRD financing building sustainability
— next steps

Policy dialogue with the Bulgarian Government and the EC

New sustainable financing models

— Off-balance financing through ESCOs and/or facility management
companies

— Green property funds
— Utility demand side energy efficiency programs

From energy to resource efficiency

— Energy efficiency

— Small-size building integrated renewables
— Recyclable and reusable materials

— Water efficiency

( www.ebrd.cortt



We are looking forward for good j
cooperation!

Thank you

( www.ebrd.cort



EHEPTUWHO
OGHOBABAHE
HA BBJITAPCKUTE
[IOMOBE

14 HoemBpu 2012 r., rp. Codpusa



EHEPTUIHO
OBHOBAABAHE
HA BBJITAPCKUTE
NLOMOBE

O6xBaT Ha NpoekKTa

** Uen: ocurypsasaHe Ha No-406pu yca0BMA Ha XKMUBOT 33
rpa*kaaHuUTe B MHOrOpaMUAHU XKUANLWLHWU Crpaan u
M3NBbAHEHME HA MEPKMU 33 EHEPTNUNHA ePEKTUBHOCT B
MHOFOPaMUNHU XUIULLHW Crpaau

¢ 06xBaT: 36 rpaacku LeHTpoBe
*»* CtoirHOCT Ha B®PM: 50 109 140,20 ns..
** NpopgbmxutenHocrt: 3 roanHu (2012-2015)

** Nonyuarenu Ha bBPMN: CapyskeHne Ha cobcTBEHULUTE



EHEPTUIHO
OBHOBAABAHE
HA BBJITAPCKUTE
NLOMOBE

OCHOBHM y4yacTHULUMU

¢ 3BEHO 3a U3NbJIHEHME Ha NPOEKTa

¢ [POEKTHM MEHUAKbPU

/

s ®oHpA 33 KuanwHo obHoBABaHe

% BbHLWHM U3NbAHUTENN 32 U3NbBJIHEHME HA AENHOCTUTE NO MNPOEKTa:

¢ M3BbpliBaHe Ha TeXHUYeCcKo obcnesBaHe N U3roTBSIHE HA TEXHUYECKM NacnopT;

J/
000

N3roTBsiHe Ha TexXHMYecKn/paboTeH NPOEKT U aBTOPCKU HaA30p;
% CTpouUTEeNHO-MOHTaXHW paboTty;

s CTpouTeneH Haa30p U OLLEHKA Ha CbOTBETCTBUETO;

¢ MHPOopMaLMOHHA KamnaHus.

/

** OpraHu Ha MecTHaTa BNacT - 06WMHK



EHEPTUIHO
OBHOBAABAHE
HA BBJITAPCKUTE
NLOMOBE

Aonyctumu crpagu

** MHorodamunHa XunuwiHa crpaga - ¢ 6 unm noseye o06ocobeHm
CaMOCTOATENHN 06EKTU C XKUAULLHO NpeaHa3HavyeHue CbOTBETHO
Ha 3 1 noBeYe eTaKa.

L)

» Crpapa/6n0K-ceKumsa - CTpoUTeIHa eAMHULLA CbC CaMOCTOATE/THO
GYHKUMOHANHO NpeiHa3HavYeHmne, KOATO NPUTEXKaBa OTAENHM
Orpaxaalliy oT BbHLUHUA Bb3AYyX KOHCTPYKLMU U eNeMEHTU N UM
camocToaTenHo obocobeH reHepaTop Ha TONAUHA/CTY, UK HAMA
reHepaTop Ha TonanHa/cTya.

L)

** poeKkTUpaHeTO Ha crpaaarta Aa e 3ano4yHano npeau 26 anpun
1999 .

L)

* Crpaparta TpsabBa Aa e KOHCTPYKTUBHO YCTOMUMUBA - YCTAaHOBABA Ce
cnep n3BbpLIBaHE Ha TEXHMYECKOTO obcneaBaHe.

L)



Aonyctumu rpagose

EHEPTUIHO
OBHOBAABAHE
HA BBJITAPCKUTE
NLOMOBE
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EHEPTUAHO

PasnpepgeneHue Ha pa3xogauTe K EbIEARCOE
JAOMOBE
100%
TeXHN4eCKo 06cne,£1,BaHe TEXHUYECKU NPOEKT
TEXHUYECKU NacnopT OUEeHKaTa Ha CbOTBETCTBUETO HA NPOEKTA
o6cne,£|,BaHe 3d eHeprMﬁHa ECI)EKTMBHOCT CTPOUTENHO-MOHTAXKHU pa60T|/1
3annalaHe Ha NPOEKTHUA MEeHUOKBP aBTOPCKW U CTPOUTENIEH HaA30p
LANOCTHA OpraHM3aLmMa Ha npoLeca Pa3XoAm No BbBEXJaHeTO Ha 0beKTa B

eKcnaoaTaLus

pa3xoaun no HabaBAHe Ha pa3pewnTe/sIHU
AOKYMEHTU

PeanHo abvprKasata noema 70% ot BCUUKK pa3xogu!



MepKu 3a eHeprumHa epeKTUBHOCT

EHEPTUIHO
OBHOBAABAHE
HA BBJITAPCKUTE
NLOMOBE

noAMsIHA Ha gorpama (nposopum, BpaTn 1 Ap.);

TON/IMHHA N30M1aUMA HA BbHLLUHW OrpaXaallm eNieMeHTU (BbHLLUHW CTEHWU, NOKPUBMY
nap.);

OCHOBEH PEMOHT, MOAEpPHMU3aUMA UAM NOAMAHA Ha NOKA/IHU U3TOYHULM HA
TONAMHA/KOTENHM CTONAHCTBA UAU MPUNEXKALLUTE UM CbOPbKEHMUA, COBCTBEHOCT

Ha CO6CTB€HVILI,VIT€ Ha CAaMOCTOATENIHN 0H6EKTU N cMAHAa Ha rOpuBHaATA 6a3a npu
AOKa3adH eHeprocnecrtasal, nh eKonornyeH Ed)EKT;

N3rpaxkgaHe Ha MHCTanauum 3a oNoA30TBOPABaHE Ha Bb30OHOBAEMU EHEPrUMHM
N3TOYHULM — CTBHYEBU CUCTEMU 33 OCUTYPSIBAHE HA eHeprua 3a cobCTBEHM
(BUTOBM) HY}KAN, KOUTO HE reHepMpPaT NPUXOAM B NPOLLECA Ha eKCN/ioaTaumaA Ha
CbOPBIKEHUATA;

PEMOHT UM NOAMSIHA Ha BbTPeLLUHa oTonauTenHa/oxnaantenHa/BeHTUNALMOHHA
MHCTaNauUma, BKJIOYUTENHO PaaMaTOPHU TEPMOCTATUYHU BEHTUIN U
pasnpeaennTenn B obLMTE YacTU Ha crpafaTta/6baoK cekumnaTa;



MepKu 3a eHeprumHa epeKTUBHOCT

EHEPTUIHO
OBHOBAABAHE
HA BBJITAPCKUTE
NLOMOBE

PEMOHT HA eIEKTPONHCTaNaUNA B O6LLI,MTe YaCTn U BbBEXAAHE HA
eHeprocnecrtAsallo ocBeT/1IEHNE B crpa,u,aTa/6n0K CeKUUnATa;

MHCTa/IPaHe Ha aBTOMaTU3MpPaHW CrpaZHU CUCTEMMU 33 YNpPaB/IEHNE, B T.u.
6anaHcupaHe, peryampaHe n Ap. Ha NOTPebAEeHMETO Ha TOMJIMHHA U eNeKTpUYecKa
eHeprmsa KbM JIOKaZIHUTE U3TOYHULM, COBCTBEHOCT Ha COBCTBEHMUMUTE Ha
CaMOCTOATENHN 06EKTM B 06 MTEe YacTK Ha crpagaTta/6a0K cekumnaTa;

rasupuumpaHe Ha crpaau (BbTpeLWHa crpagHa pasnpeaennTesiHa MpeXxa u
KOTeN/KOTNn), Npu Hannyme Ha nsrpageHa Ao crpagarta pasnpeaenvresnHa
ra3onpoBoAHa MPEXKa;

CbNBTCTBALLM CTPOUTE/THO-MOHTAXKHN PaboTU, CBbP3aHMU C U3MbJAHEHNETO Ha
MepPKUTE 33 eHepruitHa epeKTUBHOCT U CbOTBETHOTO Bb3CTaHOBABAHE Ha obwuTe
Y4acTW Ha crpagaTta/6a0K cekumaTa B pesynTaT Ha U3MNbJAHEHUTE MEPKMU C
eHeprocnecTaBall, epekT.



KaHaupartcreaHe

MOJABAHE HA 3AABANEHMWE 2A MHTEPEC H NOAKPENA

(

ON0BPEHHE/HEOAOBPEHHE HA SAABNEHHETO

(

OTNEJ HA CTPAJLATA

(

H3rOTBAHE HA HHAWMHKATHEBEH BIOHET HA CTPAOATA
H PAINPEAENEHHE HA PA3XOOWTE HA BCEKHW COBCTEBEHMK

4

Cb3NABAHE HA CAPYHEHHWE HA COBCTEEHMLMTE™

4

OCHIY PABAHE HA CYMATA OT 500 NE. 3A BCEKH ANAPTAMEHT MO CMETHA HA MPPE*™

4

MOAABAHE HA 3AABNEHHE 3A ®HHAHCOBA NMOMOLY
M H3NBLAHEHME HA OEHOBABAHE 3A EHEPTMAHA ERPEKTUBHOCT

1

ONOBPEHHE/HEONOEBP EHHME HA 3AABNEHHETO

4

NPH OQOEPEHHE CHAKYBAHE HA
CNOPAIYMEHHME MEXDY CAPYHEHMETO HA COBCTBEHMLWTE M MPPE

EHEPTUIHO
OBHOBAABAHE
HA BBJITAPCKUTE
NLOMOBE

* Capy*KeHreTo Ha cobcTBeHMUUTE
cneaBa Aa 6bae yupeneHo u
perucTpmpaHo B NpoLeca Ha
NoAroToBKa 3a

KaHAnAaTCcTBaHe 3a dMHAHCOBa
nomouy, 1 npeau nogaBaHe Ha
3asBneHneTo 3a GMHaAHCOBA NMOMOLL.

** Cymata ot 500 n1B. Ha BCeKun
anapTamMeHT ce U3pasxoaBa KaTo YacT
OT Ab/IKMMOTO OT CApyKEHMETO Ha
cobcTBEHMUMTE CbPUHAHCMPa-

He, a B C/ly4all Ha HEU3MbJHEHME Ha
3aabaxKeHuaTa no CnopasymeHMeTo -
ce yAbprKa 3a NOKpPUBaHE Ha U3BbP-
LUEHUTE pa3xoam no crpagarta/6nok-
cekumnaTa.



EHEPTUAHO
OGHOBSIBAHE
HA BBJITAPCKUTE

MpouecbT no o6HOBABaHE
JAOMOBE

OCHIYPABAHE HA 20% OT JEMHHMATA CYMA

T—
OBCNENBAHE HA KOHCTPYHLMATA H TEXHUYECHH NACTOPT
——
OBCNENBAHE 3A EHEPTHHHA EQEKTHMBHOCT
——
CrPAIATA CE HYHOAE OT KOHCTPYHKTHEHO YHKPENBAHE
1. COBCTBEHWLHTE MOTAT flA MOEMAT PAIXO[WTE 3A CIPAJIATA HE CE HYHAE OT
HKOHCTPY KTWUBHWTE MEPHH, H3BLPLUBA CE OBCNE[BA- HOHCTPYHKTHEBHO YHPENBAHE
HE 3A EHEPTHHHA E®PEKTHBHOCT
H3IBLPLILUBA CE OBCNENBAHE 3A

2. COBCTBEHHLMTE HE MOTAT A NOEMAT PAIXOJMTE
3A HOHCTPYKTHBHHMTE MEPKH — NOAYYABAT OBCNE[-
BAHETC H M3rOTEEHHWA TEXHHYECKH MACMOPT H MM CE

BbL3CTAHOBABAT 500 NB.

EHEPTHHHA E®REKTHBHOCT

4

H3rOTBAHE HA TEXHHYECKH NMPOEKT,
OAOBPEHHE HA NMPOEKTA W M3JJABAHE HA PAZPELUEHHE 3A CTPOER

4

OCHIYPABAHE HA OCTATBHA OT AbMHMMATA CYMA,
OT HOATO CE NPHCNAOAT BHECEHMWTE 500 AB. HA ANAPTAMEHT

(

H3IBBLPLIEAHE HA CTPOMTEAHO-MOHTAXHMW PABOTH, ABTOPCEH H CTPOMTENEH HAL3OP



EHEPTUIHO
OBHOBAABAHE

HA BBJITAPCKUTE
NLOMOBE

®oHpA 33 XuamwHo obHoBABaHe

** Hucka nnxBa 3a Lena nepmoa Ha KpeauTta oT OCHOBEH IMXBEH
npoueHT Ha BHB + 6,5%, ¢ Bb3MOXHOCT 332 HaMa/siiBaHe Ha INXBATa
[0 OCHOBEH nnxBeH npoueHT Ha BHB + 4,5% npun onpepeneHu
YC/10BUA

s be3 JoNbAHUTENHM TaKCK 3@ KaHAMAaTCTBaHE U yrpaBaeHue
+*»* [paTnceH nepuoa 3a rmaBHULLATa U IMXBaTa OT 6 meceLa

+* CpoK Ha noracsiBaHe — mapTt 2022 .

mmUHn A KHIMHO KopnopatueHa Teproecka Ganka Afl — PoHp 33 MunuuwHo obHoeABaHe

% yn. Tpac Wruarmes Ne 10, 1000 Codua
|. OBHOBABAHE Ten.: 02 8015 404, hakc: 02 9375 699

www.corpbank.bg



EHEPTUIHO
OBHOBAABAHE
HA BBJITAPCKUTE
NLOMOBE

Mpoekt “AemoHCcTPaLUOHHO 0bHOBABAHE
Ha MHOropamMuIHU XUANLWHK crpagun”

\/

** Pe3syntatu ot 4-rogmwiHMA oNUT Ha NpoekKra (2007-2011):
v 50 06HOBEHM Crpaam 1 npuaexalin oKkono0610KOBM NPOCTPaAHCTBA
v 80975 kB.m. P3MN nogobpeHa kuamwHa nHGpacTpyKTypa
v' 1093 06HOBEHM }KUNULLA
v' 2732 obnaroneTencTBaHu Xutenu
* OuaKBaHM pe3yaTaTu No HacToAwMA npoekT (2012 - 2015):
v 180 06HOBEeHM crpaau
v 426 550 k8.m. P3M nogobpeHa xunmiwHa HPpacTpyKTypa
v' 6100 06HOBEHM }KUNULLA

v' 13 500 o6naroaeTencTBaHu XuUTenm



EHEPTUIHO
OEHOBAABAHE

HA BBJITAPCKUTE
NLOMOBE

MpoeKT “eMoHCcTPaLMOHHO O6HOBABaAHE
Ha MHOropamMuIHU XUANLWHK crpagun”

BYPTAC, yn. ,,Cbrnacune” Ne 6, 6n. ,,lMoweHew, 2”
o W :,% | -:;. = ; A= TIEE

[JomakunHctBa: 12, EHepronoTpebneHue: 52% HamaneHune



EHEPTUIHO
OEHOBAABAHE

HA BBJITAPCKUTE
NLOMOBE

MpoeKT “eMoHCcTPaLMOHHO O6HOBABaAHE
Ha MHOropamMuIHU XUAULWHK crpagun”’

TABPOBO, yn. ,,0cmu mapTt”, Ne 33

[JomakunHcTea: 8, EHepronoTpebnernmne: 55% HamaneHue



EHEPTUIHO
OEHOBAABAHE

HA BBJITAPCKUTE
NLOMOBE

MpoeKT “eMoHCcTPaLMOHHO O6HOBABaAHE
Ha MHOropamMuiHU XUANLWHK crpagun”

FOUE AENYEB, yn. ,,CumeoH Pages”, 6n. 15

[JomakuHcTea: 38, EHepronotpebnenmne: 64% HamaneHume



EHEPTUAHO

MpoeKT “eMoHCcTPaLMOHHO O6HOBABaAHE OBHOBSIBAHE
” HA BBJITAPCKMUTE
Ha MHOTOaMWUTHU XXUIULLHU Crpaaun \ o JOMOBE

[JomakunHcTBa: 16, EHepronotpebneHne: 68% HamaneHue



EHEPTUIHO
OEHOBAABAHE

HA BBJITAPCKUTE
NLOMOBE

MpoeKT “eMoHCcTPaLMOHHO O6HOBABaAHE
Ha MHOropamMuIHU XUAULWHK crpagun”’

C/IMBEH, yn. ,I. C. Pakosckn”, No 23

[JomakunHcTBa: 28, EHepronoTpebnerHme: 63% HamaneHue



EHEPTUIHO
OEHOBAABAHE

HA BBJITAPCKUTE
NLOMOBE

MpoeKT “eMoHCcTPaLMOHHO O6HOBABaAHE
Ha MHOropamMuIHU XUAULWHK crpagun”’

CMONAH , yn. ,MuHbopcka“ Ne 1, 6. ,,Ctpouten1

JomakuHctea: 30; EHepronotpebnenune: 58% HamaneHue



EHEPTUIHO
OEHOBAABAHE

HA BBJITAPCKUTE
NLOMOBE

MpoeKT “eMoHCcTPaLMOHHO O6HOBABaAHE
Ha MHOropamMuIHU XUAULWHK crpagun”’

CO®dUNA, yn. ,AceH 3natapoB” Ne 11

\‘

JomakunHcTBa: 14; EHepronotpebnenme: 56% HamaneHue



EHEPTUIHO
OEHOBAABAHE

HA BBJITAPCKUTE
NLOMOBE

MpoeKT “eMoHCcTPaLMOHHO O6HOBABaAHE
Ha MHOropamMuIHU XUANLWHK crpagun”

COouA, yn. ,Matanaa” Ne 54 (c BEN)

JomakuHctea: 19; EHepronotpebnenune: 60% HamaneHue



EHEPTUIHO
OEHOBAABAHE

HA BBJITAPCKUTE
NLOMOBE

MpoeKT “eMoHCcTPaLMOHHO O6HOBABaAHE
Ha MHOropamMuIHU XUAULWHK crpagun”’

AMBON , yn. ,I.C. PakoBckn” 6a. No 11




EHEPTUAHO

OBEHOBABAHE
HactoAawmna MOMEHT ... HA EAITAPCKHTE
AOMOBE
MNopapeHu 3aaBNeHNA M HanpaBeHU MopaaneHn 3aABNeHNA - NO PaiioHM
KOHCYATauum - o6wo

124

;

4078

H MNopaaeHu 3asBeHus - bpon

m 03P m OUNP m Cup m Houp C3P u CUP m rp. Coduna

i HanpaBeHMW KoHcyATauum - 6poii




EHEPTMWHO
OBHOBSAIBAHE
HA BBJITAPCKUTE

AOMOBE

www.mrrb.government.bg, cekuuna “O6HoBsABaHe Ha XuUauwa

”

OMNEPATUBHA NPOIrPAMA ,,PETMOHANTHO PA3BUTUE* 2007 - 2013
www.bgregio.eu

= PONECKN CRi MuBecTupame BB Bawerto 6baewe!

EBponedcku ¢ong 3a
pezuoHanHo pasBumue

Mpoekt BG161P0001-1.2.01-0001 ,,EHepruitHo 0bHOBABaHe Ha GbarapckuTe gomose”
ce oculyecTsABa ¢ hmHaHcoBara nogkpena Ha OnepatueHa nporpama ,PernoHanHo pa3sutue” 2007 — 2013 r.,
cvhuHaHcmpaHa ot EBponeitckua cvio3 ype3 EBponeincku oHp 3a perMoHanHo passuTue.



Energy Efficiency: from Policy to
Implementation

Prof. Diana Mangalagiu
Smith School of Enterprise and Environment, Oxford University
& Global Climate Forum

diana.mangalagiu@smithschool.ox.ac.uk

Investing in Energy Efficiency Conference
Sofia, 14t November 2012

o Global Climate Forum




Drivers and barriers for energy
efficiency implementation

Laws, Directives High Cost/Risk, uncertainties
Customer Demand Investment Procedures
Cost Savings @ ( _\f Organisational
Barriers
Image [{ e' BG} ) Technology
Fiery Spirit e\ J Unavailable

Lack of Resources
Group Demand ;\j
P N No Objective/Strategy

Management Commitment Lack of Knowledge

__/‘)Gmhm Climate Forum 2




Where should one start? Typical relative energy
efficiency opportunities in industry

Top 10 Relative Opportunities

il
12 ] ||—haat'|'|gI :u-uiﬂL and chiling b
8 1 |H_|'rps1,rstenn o
_‘r' -

6 Yiel improvement via better data collection

Net Present Value
Typical Relative Rank

4 [ b s{ control via better monitoring
3 4 Compored ]
2 A uction process system motors
11 s
0 T T T | T T T | |
“Oiservation about typlcal opportunities by
here the gt bulbie o e oot e reat ey e o e
B ang els mixE I Ne
o @ e Payback — aomes mesy st opretie
» Typical Relative Rank



Annual Energy Costs (§ USD)*

Cost savings potential from energy efficiency:
example of 20% target in 5 years

400,000

350,000

300,000

250,000

LUS515,000 LUS340,000 LIS390,000 US$150,000| | US$200.000
investment iy estment investment investment investment
paid back by paid back paid back paid back by|.- paid back by
Year 1 by Year 2 by Year 3 Year 4 Year 5
—

T
- US%65,000

Us$1

—

6,000
.:"”_rﬂf
6%

|

18%

Year

— Business-As-Usual Energy Use. 10,000 MWh Baseline with 10% Annual Growth.

Efficient Energy Use. 20% Improvement on BAU ower 5 Years.

1 Annual savings
[ Cumulative energy reduction

*Assumes starting annual energy use of 10,000 EMWh with average cost of USS0.025EWh, and enerngy use growing at
10 percent per year. Progress toward reduction goal of 20 percent over five years is somewhat front-weighied to reflect

typical quick wins in lighting, compressed air, and heating/cooling systems




How to implement energy efficiency?

Policy intervention
- Incentive (or mandatory)
- Taxes, Legislation, Environmental code
- Performance requirements, reporting

EnMS Enterprise
Technology & - Energy audit & analysis management activities
Methodology Push - Energy management system - Commitment
- ESCOs, EPC - Integrate in management

_ - Procurement and new projects
- Suppliers - Long term targets/strategy

- Consultants - Reporting - Require report/follow-up

Institutional Support
- Tools, Build up skills programme
- Agreement structure, Report system
- Dissemination of good practices
- Networking



Overview of policies and measures

in EU-27

Regulations

Energy performance standards

Mandatory inspections and audits

Minimum efficiency standards

Mandatory planning and reporting

Economic and financial incentives

Grants and subsidies for EE and CHP

Tax exemptions and reductions

Incentives for planners and architects

Informative instruments

Labelling (equipment and buildings)

Awards and competitions

Information campaigns

EE information centres

Co-operative measures

Voluntary agreements

Technology procurement

O Global Climate Forum




Typical policies and measures

Cross-cutting programmes

— combine multiple measures and target multiple end-use
sectors

Procurement initiatives

— Environmental criteria included in public purchasing processes

Demonstration (e.g. building and lighting)

— E.g. retrofits: existing building stock in public ownership;
measures target primarily heating, cooling and lighting

Labelling schemes

— E.g. energy performance labels and voluntary building rating
systems

O Global Climate Forum



Demonstration example: educational
sector energy efficiency in Russia

 50-70% energy savings technically possible
e 20-25% savings available using low cost measures

 On average 30% energy savings achieved in demonstration
schools and universities

e Additional energy efficiency gains from educational
programme aimed at secondary school students
— increased long-term cost efficiency

e Lack of budgetary autonomy limits incentives for local
authorities

O Global Climate Forum




Success factors

e Partnership / co-operation between industry and
government / public administration

e Combining voluntary agreements with regulatory measures
Win-win deal for the government and the participants

 C(Clear targets, rights and obligations

 Reliable monitoring and reporting

e Creation of relevant Funds by the government, subsidized
interest rates for loans, budgetary support at the
household level, tax exemptions, emission taxes

e Use low public investment to leverage private investment

O Global Climate Forum




Comprehensive Approach to Energy Efficiency:
strategy and instruments

November 14, 2012

Evgeny Angelov, Economic Advisor to the President of the Republic of Bulgaria



significantly behind EU average

Energy intensity

Although energy intensity in Bulgaria is decreasing, the country is still

(Gross Inland Consumption, ktoe / GDP, 000 M€’05) e In 2010, Bulgaria was 4.8
times more energy intensive
1600 1 than EU average
e Although decreasing, in 2020
1200 Bulgaria is forecasted to keep
the same ratio to the EU
average, i.e. 4.9 times more
energy intensive (Source:
800 - PRIMES Baseline 2009
. Scenario)
Bulgaria
400 -
o Effective and aggressive
EU-27 approach to reducing energy
intensity is needed to
0 ' ' ' | achieve substantial
1990 2000 2010 2020 F

improvement

“Today, Bulgaria is five times more energy intensive than EU average.
By 2020 we should reduce this gap to two times...”

President Plevneliev, January 2012

Source: EU Energy trends to 2030, Update 2009; Directorate-General for Energy, European Commission



Energy intensity, 2010
ktoe / 000 M€’05
741
155
1B |
EU-27 BG:
EC 2009
Energy intensity 4.8 x
BG / EU-27 :
Energy intensity
reduction 19%
(2005 baseline)

Notes: Bulgaria 2005 Baseline energy intensity: 913.3 ktoe / 000 M€’05

To achieve President’s target by 2020, Bulgaria needs to reduce energy
intensity by 72% (2005 baseline)

Energy intensity, 2020 F, three scenario
ktoe / 000 M€’05

623
456
257
129
EU-27 BG: BG: BG:

EC 2009 Energy Strategy President Target

Energy intensity

4.8 x 3.5x 2Xx
BG / EU-27

Energy intensity
reduction 32% 50% 72%
(2005 baseline)

Source: EU Energy trends to 2030, Update 2009; Directorate-General for Energy, European Commission; Bulgarian Energy Strategy, June 2011; Second National

Energy Efficiency Action Plan 2011-2013, MEET

p.3



Current programmes overview

Significant policy and program initiatives have been undertaken over the past several years

By and large these initiatives are focused on public and residential buildings, and companies. They
include loans, grants and guarantees as well as technical assistance in structuring and
implementation

Since 2004, programs aimed specifically at funding energy efficiency amount to over €1.5bn.
Systematic evaluation of programs (efficiency, effectiveness, impact evaluation) is still to be
performed

Despite these efforts, energy inefficiency remains a critical impediment to competitiveness and a
major contributor to CO? emissions



Major challenges for Energy Efficiency investments

m Technical challenges

— Owners often lack the technical background and expertise to implement EE measures (in particular, owners
of residential and public buildings). Significant resources need to be allocated to inform the public of the
benefits of such measures and demonstration of proven technologies

— Lack of project development capacity and creation of a robust project pipeline
®  Economic challenges

— Demonstration of cost effectiveness of EE projects is generally problematic, especially for residential and
public buildings

— Current energy prices do not provide incentives for investments in energy efficiency
®  Financial challenges

— Raising financing for EE projects is challenging for all priority sectors, and with limited resources prioritization
of EE investments is often low

— Access to long-term finance

— Credit worthiness of home owner associations

— Absence of consolidated policy counterpart with a holistic view of all initiatives
m Institutional and regulatory challenges

— Insufficient incentives to promote savings; resource-consuming procedures for conducting energy audits etc.



POLICY

ADMINISTRATION

PRIORITY
AREAS

Proposed Energy Efficiency framework

MEET MRDPW MEW
High-level governance to ensure effective delivery

Sustainable Energy
Development Agency

Support via energy efficiency programs targeted at priority sectors

(T EEEEEEEEEEEEEEEEEEEEEmEmEmEmEEmm—_———r \I
" Industry 1
S ot S B S B B B B Bt B Bt B Bt S B B B B B Bt B B J
(T T T T T T e T EEEEEEmEmEmEmmmmm—m—_————em e ‘I
: Residential I
e o o o o o o o o o o o o o o P o o o o o o J
}
: Public buildings I
e e e e e e e o o e e J
}
: Infrastructure I
e e e e e e e e o e o e J

Structural funds
(OPC, OPRD, RDP,
INTERREG etc.)

*Kozloduy
International Fund

*EU ETS Auction
Revenue

*Others
Loans:
*Private banks

*IFls

p. 6



Grant amounts

/

Eligible Installer(s) ‘
Eligible Auditor(s) ‘

List of Eligible Auditors & Installers

<

Energy Efficiency programs: Industry

OPs + national funding

Grant funding

Grant Agreement
(30-50% ot TPC)

Board of Directors

Sub-contract for Installation g

of EE Equipment

CEDA
. A
2 IF1 / Private banks
. . N
R 4 Vo : Loan .
e :

Loan repayment

Key:

Illlll>

|

€

Flow of grant money
Agreements and contracts

Loans

—> Services provided

p.7



Energy Efficiency programs: Residential

State Budget

Sign up to the programme
and mandate the

municipality CEDA
(sets criteria ERDF

for the .
programme, . Fundmg

Provides
Funding

funding rate
etc.)

Municipality IFl Loans

(contracts companies,
pre-finances,

Pays back loan

Collects owners share)

owners share Grant rate to be decided

to state
agency

HOA

organises the
majority of Supports
owners in one
block Programme

Development
and ERDF
allocation

JASPERS

Construction
Companies




CbCTOSAHHUE HA
EHEPTUHHATA E®EKTUBHOCT
B BbHJIT'APUSA

Kpacumup Haitnenos

Hupektop “Uudopmanusa u ananuz”




IIporxo3a 3a eHepruitHoTO nNorpedenue Ha boarapus no 2050

EHEPI’MMHO NMOTPEBNEHWVE

AYEP

ArEHUUA 3A YCTONYNBO EHEPTMUHO PA3BUTUE

SEDA

110 T

Mscroro u poJsita HAa EE B eHepruiiHus 0ajaHc

Enepruiinoro notpebiaeHue 1e HaMasBa.

100 + 20 000 ktoe

/

I
o0 . P [Ipu ycTo4nBO pa3BUTHE CHEPTUWHOTO
noTpebieHue TpsiOBa Ja ce OCUTypsiBa
80 1 CaMo OT Bb300OHOBSEMH W3TOYHHIIH.
70 -
60 N\ [Ipu 6Bp30 BBBEXKAaHE HA Bh30OHOBSIEMHU
50 - — W3TOYHUILIM [TOJIE3HO-U3IT0NI3BaHaTa CHEPTUsl
40 - S~ \_TT{ - . / 11I¢ HapacTBa.
-—< -
30 - -
20 L2 \ W3uepriBaHe Ha KOHBEHITMOHATTHHUTE
o " \\\ / CHEPTUIMHY M3TOYHUIHN (HE(T, IPUPOIEH

ras, BbIVIMINA ).

0
1960 1970 1980 1990 2000 2010 2020

EHepruiHo n0Tpe6neHMe OT KOHBEHUWMOHaINMHN N3TOYHNLUN

EHeprunHo notpebneHune ot Bb30O6HOBAEMY U3TOYHULIM
= == [loTpebneHue Ha NnonesHa eHeprus

O6LWo NbPBMYHO EHEPrUHO NoTpebneHne

MSICTOTO U poJisiTa Ha eHepruiiHara e()eKTUBHOCT.

» W3uepriBaHeTo Ha KOHBEHIMOHATHUTE pecypcu 10 2050 mie mpenn3BrKa BpEMEHHO HaMallsiBAaHE HA EHEPTHIHOTO
norpebnenue. To Iie 3amo4He 1a HapacTBa OTHOBO Bb3 OCHOBA HA HAPACTBAHETO HA EHEPIUATA OT

BB300HOBSIEMU HU3TOYHHUIIH.

» lloBumraBaneTo Ha eHepruitHaTa e()eKTUBHOCT TPSOBA J1a 3ara3u MOJIE3HO M3IOJI3BaHATa EHEPTUS U J]a KOMIICHCHPA
HaMaJIIBAHETO Ha KOHBEHIIMOHAJIHATA €HEPTHUsl IO 3aMECTBAHETO i C €HEPrusl OT Bb30OHOBSIEMHU U3TOUHHIIH.




AYEP

ArEHUUA 3A YCTONYNBO EHEPTMUHO PA3BUTUE

SEDA

€§ IIpoussenena ejgexrpoereprusi or BU or 01.01 xo 30.09.2012

CPEJIHO

CPEJHA OTPABOTEHU

BHJI Bb3OBHOBSIEM U3TOYHHUK | OBEKTH m;fOTAJIIII/(I)%;{A Hpgg%ﬁﬁf[HA WHCTAJAPAHA | YACOBE ITPH

m MOIIHOCT | HOMAHAJIHA

MOIIHOCT
HANMEHOBAHUE op. MW MWh MW h

BATBPHA EHEPI'US 172 596,9 796 266 3,5 1334
BOJHA EHEPI'UA 216 2 303,9 2399 115 10,7 1041
CJIBHUEBA EHEPI 'S 879 794,7 543 949 0,9 684
CMETHUIIEH I'A3 1 0,8 150 0,8 180
BUOMACA 3 16,5 20 243 55 1227
I'A3 OT OTITAJIHU BOJI 2 3,5 76 1,7 22
ObIIO: 1273 3716,3] 3759 800 2,9 1012




ArEHUUA 3A YCTONYNBO EHEPTMUHO PA3BUTUE

AYEP

éE IIo nbTe KBbM YEP

HamansiBaHe Ha TbpCEeHETO Ha eHEPrus 3a BbTPELLHUS Na3ap

» HamansiBaHe Ha npogageHnTe KonndecTBa M yBenMyaBaHe Ha LeHaTta Ha eHeprudara ot
KOHBEHLMOHANHN U3TOYHULN.
HapacTBaHe Ha LueHUTe Ha eHeprusiTa O AOCTUraHe Ha ueHute ot BU.

» N3nuwbK OT reHepupali MOLWHOCTM U HapacTBaHe Ha Bb3MOXHOCTUTE 3a M3HOC Ha EHeprug.

HapacTBaHe Ha npou3BegeHaTa eHeprusi Npu KpanHus notpebuten

» HamangaBaHe Ha pasnvkaTta mexay npov3BOAUTENU U NOTPebuTenn Ha eHeprusa U 3aBMCMMOCTTa Ha
noTpebutensa oT 4OCTaBYMKa .

» YBenuyaeaHe 6pos Ha aBTOHOMHUTE, MHOMBUAYANTHU €HEPTUAHMN CUCTEMMN.
Hyxga oT “UHTENUreHTHU” CUcTeMu 3a ynpasrieHue.
PaswwrpsaBaHe Ha Nasapa 3a MOHTaX U NOAAPBXKA HA MHOMBUAYANTHN CUCTEMMW.

[deueHTpanusauusa u NpecTpykTypupaHe Ha eHeprunHns nasap

» [NpexBbpnaHe Ha KanuTanu OT KOHBEHUMOHanHa eHepretnka kbm BU 1 EE - oT ronemu
NHPPACTPYKTYPHU EHEPIUAHN OBEKTN KbM Masnku ob6ekTn, n3nonasallm MecTHust noTeHuman Ha BU .
Ctpemex 3a TpaHchopMmMpaHe Ha COOCTBEHOCT OT OOLECTBEHN KbM MHOMBUAYANTHU CUCTEMN.

» Bb3MOXeH KOHNUKT Mexay cOOCTBEHNLMTE HA OOLLLECTBEHN MPEXN U COBCTBEHMLN HA MarnKn OBEKTMU.
TbproBunTe Ha eHeprusa — ABMXKELLM CUMN Ha npexoaa.
CrpaguTte - knto4oBu 0BeKTM 1 peluaBallia posis Ha cobCcTBeHOCTTA.




AYEP ArEHUUA 3A YCTONYNBO EHEPTMUHO PA3BUTUE

OuneHka HA eHepruHaTa e()eKTUBHOCT HA KPAUMHUTE

O

=9y | moTpeduTEIM: KpalHA €eHEPrUiHA HHTEH3UBHOCT

BpyTeH BbTpeLeH npoaykT (BBI),
KpainHo eHepruHo notpebnerHne(KEIT),
KpanHa eHeprunHa nHteHsmnsHocT (KEW):

2000 =1,0
1,8 o <
[o 2008 KpanHOTO eHeprunHo notpebnexHme
16 HapacTBa, Nog BNUsiHMETO Ha 6bP30TO HapacTBaHe
// | Ha BB. Criea 2008 HamarisiBa psiako 1 npe3 2009 -
1,4 /, 2010 e no4Tn paBHO Ha ToBa npe3 2000.
1,2 // ‘.0’.
//\/ L KpanHaTa eHepruiHa MHTEH3NBHOCT MoKa3Ba
1.0 — | ..+ | TPANHa TEHAEHUMA KbM HamarneHne ¢ U3KrnoyeHme
0s ~ — Ha 2010, koraTo 3ano4sBa ga HapacTtea ¢ 3,3 %
, \~ ““‘
- X FOAMWLLHO.
0,6

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

e 5B e KE aamms KEW

»3aro4Ba MOHMKaBaHE Ha eHepruiiHaTa ¢()eKTUBHOCT Ha ObJIrapckara MKOHOMHKA,
IPEIM3BUKAHO OT BIIOIIIABAHE HA MOKA3aTeIMTe HAa UHIYCTPHUATA,
BCJIC/ICTBHE NKOHOMHUYECKaTa Kpr3a.

»He ce ouakBa 3HAUNTEITHO HApACTBaHE Ha KPAMHOTO CHEPTUHHO MOTPEOICHNE B OJIM3KO OBbJIeIIIe.
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ArEHUUA 3A YCTONYNBO EHEPTMUHO PA3BUTUE

AYEP
€§ O0111a OleHKA HA eHePpruiiHATA e(PeKTUBHOCT
SEDA
MbpBUYHO eHepruitHo notpebriexue (MEMM), BBI1, nbpBUYHOTO
MNbpBryHa eHepruitHa nHTeH3nBHocCT (MEWN). J eHeprunHo norpebneHue e
2000=1.0 ' MOYTU NOCTOSIHHO.
1,8
1,6
/ ¥I
- /'
1,2 /
1,0 — | : NMbpBUYHaTa eHeprumHa UHTEH3UBHOCT
08 _ ~ — nokassa TpauHa TeHAeHUuusA
’ T S~ KbM HamaneHue.
— —~— o
0,6 e A SN .| HapactBaHeTo npes 2010 (2,2 %. )
04 e nNpeans3BuKaHo ot
2000 2002 2004 2006 2008 2010 MKOHOMUYecKaTa Kpusa 1 ot
CbMbTCTBALLUTE S CTPYKTYPHM
5B o NEN s=nEn NPOMEHN B MKOHOMMKATa

» Crabujau3upaHe ¥ HaMaJIsiBaHe HA eHEPrUHOTO MOTpedJIeHHe.
» [IpomeHnTE B €HEPTUHHOTO MOTPEOICHNE ChOTBETCTBAT HAa TeHAeHunuTe B EC.




ArEHUUA 3A YCTONYNBO EHEPTMUHO PA3BUTUE

AYEP

O

KpaiiHa eHepruiiHa HHTEH3MBHOCT — cpaBHeHMe ¢ EC

SEDA

400
350
300
250
200
150
100
50 -
o

rg
us

............
= Pl P | 2

inland

Portugal
Cyp
Finl

Luxembo

M actual M at ppp

» Cnen xopekius Ha BBII ¢ “napuunus mokymnaresieH maputeT (Ppp)”
€HEePruiiHATA HHTEH3MBHOCT HA ObJIrapcKaTa HKOHOMHMKA
e ChbU3MepHuMa € MO-TroJsiMaTa 4acT ot Abp:xaBute or EC27.

» CpaBHEHHETO Ha €HepruifHaTa MHTEH3UBHOCT HA PA3JINYHU AbPXKABU OU OUIIO TIO-TOYHO, aKO Ce
B3€ME I10Jl BHUMAHUE BJIUSIHHETO HA ,,CHBUTE” HKOHOMMKH.

INTIE‘LJL IGENT ENERGY g: @] WSSEE
# EUROPE B -

B @®cnerdata



AYEP ArEHUUA 3A YCTONYNBO EHEPTMUHO PA3BUTUE

€§ JlenicTBUTEIHA OlleHKA HA EE Ha beiarapckara nKoHoMHuKa
SEDA

EHEPTUIHA EOEKTUBHOCT (2010)

» IlbpBuyHa eHepruitna MHTEH3UBHOCT:65 %0 mo-Bucoka ot EC 27

» Kpaiina enepruitna uHTeH3uBHOCT: 35 % mo-Bucoka ot EC 27.

» HeszaBucumo, ye HaiaTa MKOHOMKA € CHEPTUITHO MHTEH3UBHA,
MOTEHIUAJIBT 32 EHEPTUMHM CIIECTABAHMS € MO-MAJTBbK 0T 00IIONPHETHSI.

» [lo-nomusT HHAUKATOP 3a MbPBUYHATA CHEPTHITHA MHTCH3UBHOCT € CJIEJCTBUE OT
TOJISIM JISUT HA €JIEKTPOEHEPrusiTa B KPaMHOTO TMOTpeOIeHHUE.

» KoHKypeHTOCTIOCOOHOCTTAa Ha HalllaTa UKOHOMUKA CHUJTHO 3aBUCH OT IIEHUTE Ha
eHeprusara. AKO IIEHUTE Ha €HEPrusaTa ce MOBHUIIABaT MO0-0bP30 OT
nogoopsiBaneTo Ha EE, KOHKYpPeHTOCIIOCOOHOCTTA 11Ie Ce BJIOIIH.




AVEP ArEHUUA 3A YCTONYNBO EHEPTMUHO PA3BUTUE

€§ ITogoOpsiBaHe HA eHePruMHATA e(PEKTUBHOCT
37y | npu kpaiinuTe enepruiinu morpeouTesn (2000-2010)

%/year

o - N w
| | |
Poland *
T —
I

S 8 @8 > 9 Y X > 9 >T O X ®8 € >0 T © g 08 Y S W3
5/l2 s 5t E° 83585 85888558 % ¢339
5 @ E 3 & & & E ¥ 35 s ¢ c S = 2853859 8¢
e v = 2 & @ T 3 2 - e & £ &
© O =
= —
» bwarapus € cpea AbpkaBUTe ¢ Haii-0bp30 mogoopsiBane Ha EE (oxomo 2.5 %/rox.)
» Ilpu mpuerara HarMoHAIHA 11e]T 0KoJo 1 %/roaumIHo ,
CBIECTBYBA 3HAYHUTEJIEH IONBJIHUTEIEH Pe3epB .
..... .

Supported by ﬁ_ i
INTELLIGENT ENERGY DYSSEF
I Les s e © - B @Enerdata




ArEHUUA 3A YCTONYNBO EHEPTMUHO PA3BUTUE

AYEP

€§ JencrBamu Mepku 1o EE mo BugoBe 1 mo aAbpkaBu
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- HopmaTtumeHM - PurHaHCOBU, aHBYHN, Tapugn
- MasapHo-opueHTnpaHu - NudopmaumnoHHn/obpasoBaTenHn/ o0y4nTenHu
m KoonepatusHu m Mexay cekTopHW/XOpU3oHTamHM

bbirapus uMa cpaBHUTEIHO JOOpE pa3BuTa HOpMATUBHA 0a3a B 00JlacTTa Ha €HEpPrulHaTa
€(PEKTUBHOCT, HO
H30CTaBa BbB BbBEK/IAHETO HA MA3aPHO OPUEHTHPAHN MEPKH.
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AYEP

O

ArEHUUA 3A YCTONYNBO EHEPTMUHO PA3BUTUE

HopmarusHa 0a3a no EE na EC

EBPOIIEMCKO 3AKOHOJATEJICTBO

>

YV V

Hupektusa 92/75/EC 3a eHepruitHo €TUKETHPAHE HA JJOMAKUHCKUTE €IEKTPOYpPEan
Jupextuna 2004/91/EC 3a ctuMyardpaHe Ha KOMOMHUPAHOTO IMPOU3BOJICTBO
Jupextuna 2005/32/EC 3a exo-nu3aiiH

Jupextusa 2006/32/EC 3a EE npu KEIT u EY

Bveeoena 6 3EE npez 2008 coouna. Ouaxea ce nosa oupexmusa 0o kpas Ha 2012.
Axyenm evpxy mwvpeosyume Ha enepeusi: 1,5 % eoouwno enepeutinu cnecmseanus
Axyenm 6vpxy canupanemo na obujecmeenume 2paou’. 3 % coouuiro

Hupexrusa 2002/91/EC 3a eHepruliHUTE XapaKTEPUCTUKU HA CTPaIUTe

Bveeoena ¢ 3EE om 2005 2o0una.

Jupextua 2010/31/EC 3a eHepruiiHUTE XapaKTEPHUCTUKU Ha CIPaJUTE
lloocunena eepcus na 2002/91. Bveesicoa ce 6 momenma upes 3HUJ/] 3EE.

HOpMaTI/IBHaTa Cpcaa € MHOI'O fTMHAMHWYHA 1 U3NCKBaA

YCKOpPEHH NMpoleaypH 3a BbBeXKIaHe.
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AYEP ArEHUUA 3A YCTONYNBO EHEPTMUHO PA3BUTUE

ExnepruiiHara epeKTUBHOCT 0 CeKTOpU: 1-BM npumep

O

=y | Yeayrure: “MajIKuAT” mOTPEOHMTEI C pacTALINTE Pa3xoau

BpyTHa gobaBeHa CTOMHOCT, eHeprunHo noTpebnexve,
eHeprumHa n enekTpuyecka MHTEH3MBHOCT Ha cekTop "Ycnyrn" MNoTpebneHveTo Ha eHeprus B
2000=1,0 // yCnyriTe HapacTsa
1,6 NlobaBeHaTa CTOMHOCT Ha
15 —— ] ycrnyrute octasa NOCTOsIHHA.
1,4 S
& »
1.3 _— > EHepruiHaTa MHTEH3MBHOCT
1,2 — / — =~ <—_| HapacTBa, npean3BuKaHa oT
1,1 %/ HapacTBalLLoTo NoTpebrneHne Ha
10 eneKkTpoeHeprus.

! -~ - o -
019 \ -
J

0,8
2000 2002 2004 2006 2008 2010
= bpyTHa gobaBeHa CTOMHOCT

EHepruitHo noTpeGneHne ¢ KNM.KopeKuus

EHeprunHa MHTEH3UBHOCT C KNUM.KOpeKLUms

- - EﬂeKTpW—IeCKa WHTEH3UBHOCT C KITMM.KOpPEeKUna

» HezaBucumo oT mooOpsiBaHETO HA CHEPTUHHUTE XapaKTEPUCTUKH Ha OOIIECTBEHUTE CTPaJIH,
OYAKBAHMSTA 32 HAMAJIABAHE HA EHEPIrUilHOTO NMOTPedJieHne He ce CObABAT.

» loisiMa 9acT OT M3MBJIHEHUTE MEPKH HE BOISAT JI0 JICHCTBUTEIIHO CIIECTSBAaHE HA CHEPIHS,
a caMo JI0 yBeJIM4YaBaHe HA eHepPruiiHus KoMm(opT Ha OOUTATEIIUTE UM.
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ArEHUUA 3A YCTONYNBO EHEPTMUHO PA3BUTUE

AYEP

ExnepruiiHara e(peKTUBHOCT 10 CEKTOPH: 2-pH NIPUMeEp
=y | JomakuHcTBaTa: “rojieMusiT” nmorpeduTe]1 B CAHKA

WHanBuayanHo notpebrneHne, eHeprmnHo notpebneHue,

eHeprmmHa NHTEH3MBHOCT Ha UHOMBUAYANHOTO NoTpebneHne c 2008
Ha cekTop "[omakuHcTaa". 20000=1,0 nen » B ycrnosusta
17 MKOHOMMYECKa Kpn3a,
1 /
— NHONBMAOYANHOTO NOTpebneHne
1,5 Hamansea.
1,3
1,1 1 A EHeprunHoTo notpebnenune Ha
e | AOMaKMHCTBAaTa € NoYTU NOCTOSIHHO,
0,9 Ho npe3 2010 3anoysa Aa HapacTsa.
0’7 \—/
0,5
2000 2002 2004 2006 2008 2010 Hesaeucumo, ye cnea 2008
\ NHONBMAOYaNHOTO NOTpebneHne He ce
e=[]oTpebneHne Ha eHeprus ¢ KNUm.Kopekuus -
. yBenu4yaea, eHeprunHarta
—EHepFI/II/IHa MHTEH3MBHOCT Ha nHansnayanHoTo n0Tpe6neHV|e C KInnM.KopeKuna WHTEH3MBHOCT Ha ﬂ,OMaKMHCTBaTa
e HanBuaYyanHoTo notpebneHve 3ano4sa ga HapacTBa.

» Edexrute OT caHupaHeTo Ha KWINIIATA ¥ MOJIEPHU3UPAHETO HA IOMAKHHCKHUTE YPEIH
Ce M3II0JI3BAT 32 3ala3BaHe HA MOCTUTHATHS eHeprueH KoMQopT.
» 3a J1a He HaMaJIAT CHEPTUUHOTO CHU MOTPEOJICHHE, IOMAKUHCTBATA OTPAHUYABAT JIPYTU CU Pa3XO/IH.
» BbarapckuTe JOMaKMHCTBA KOHCYMHUPAT OKOJIO JIBa ITBTH TMO-MAJIKO €HEeprusi OT cpeaHoTo 3a EC. Ako
LIEHUTE HA €HEPTHUsTa Ce MOBUILABAT 0-0bp30 OT mogoOpsiBanetro Ha EE,

KU3HEHUA CTaHAAPT HA JOMaKHHCTBaTa 1€ €€ BJIOIIHN. |
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ArEHUUA 3A YCTONYNBO EHEPTMUHO PA3BUTUE

AYEP

€§ OBOBIIEHHUE: 01M3KM IpeAn3BUKATEJICTBA

SEDA

» IloTeHHUANBT 32 ciecTsIBaHe HA eHeprusi B bbjrapusi He e TOJKOBA roJisiMm,
KOJIKOTO Ca MOMYJISIPHUTE OLICHKHU.

» MsnbpnHeHneTo Ha mnonuTukara mo EE e KIIFo4oB elmeMEHT 3a COIMAalIHO
(ycToitunBo) pa3Butue. B  ycnoBusitTa Ha H30CTaBaHE Ha  JIOXOJMUTE
nogooOpsisanero Ha EE Ha JoMakuMHCTBaTa € €JIMHCTBEHHUSI HAYUMH Ja ce
3ama3y J0CTUTHATHSI eHeprueH KoMQopT.

» YCKOpeHOTO M3ITbJIHeHUE Ha Mepku o EE B crpagu e TecT 3a cmocoOHOCTTA HA
001IeCTBOTO /1a BbPBM KbM YCTOMYHUBO PA3BHUTHE.

» HapacrBa poasita Ha HHGOPMHPAHOCTTAa M MOTHBALIUSATA.

» [lpuBnmnuadeTo Ha JONBIHUTEHM MHBeCcTHIMH B EE mM3nCckBa BbBekKIaHe Ha
NMa3apHU CTUMYJIM M HOBM YYACTHHMIM HA 1a3zapa 3a EE — ycnyru.
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ArEHUUA 3A YCTONYNBO EHEPTMUHO PA3BUTUE

AYEP

O

BJIATOJAPA 3A BHUMAHUETO !

Kpacumup Haiinenosn

Tenedon: +359 2 915 40 25

dakc: +359 2 915 40 19

E-mail: KNaydenov@seea.government.bg
Web: www.seea.government.bg
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% Federal Ministry for the
4y Environment, Nature Conservation HPH
and Nuclear Safety Energy EffICIency

and its role in the German ,,Energiewende”




wm | o A saraton Energy Policy Challenges:
and Nuclear Safety
Global Megatrends

“ Challenge:

securing a sustainable,

Growing i.e. secure, affordable

World and environmentally
Population friendly energy supply
for a growing
population
Rising Prices _
of Fossil Climate = Solutions:
Resources Change

energy efficiency,
renewable energy
sources, green
economy



% Federal Ministry for the .
| Environment, Nature Conservation Rationale of
and Nuclear Safety . .
German Climate and Energy Policy

™ Energy Concept of 28 September 2010:
Defining our Climate and Energy policy for beyond 2020

W fundamental transformation of German energy supply

™ nuclear power as bridging technology

W After Fukushima — re-evaluation of the role of nuclear power, accelerated
decommissioning of nuclear power plants

™ Decisions of 6 June 2011:
™ Phasing-out of nuclear energy by 2022

™ Accelerating transformation of energy system, comprehensive
legislative package



R | o e tonsevaion G€rmMan Climate and Energy Policy

Targets and Timetables

and Nuclear Safety

Greenhouse gases - 8010 - 95%
(vs. 1990)

Climate

Share of electricity

Renewable
energies

Overall share
(Gross final energy
consumption)

Primary energy

Consumption I.............’

Electricity

Efficienc
) consumption

Energy consumption 20% 80%
in buildings heat demand primary energy




R ‘ e o et @€FMaAnN Climate and Energy Policy
German Energy Concept

and Nuclear Safety

1. Renewable energies:

= swift and continuous expansion
» cost-effective and market integration

o)

2. Energy efficiency: 3. Grid infrastructure:

= reducing energy consumption . _expansi_on and modernisation
= ensure efficiency " integration of RE



% Federal Ministry for the
Environment, Nature Conservation

and Nuclear Safety At the EU Ievel see

Europe 2020 strategy:
= effiency is one of the core targets

= but: currently EU will miss energy efficiency target by
half

- EU Energy Efficiency Directive
= approved by Council on 4th October 2012

= Still only expected to yield energy efficiency
improvements of 15 —17% compared to the baseline



Environment, Nature Conservation
and Nuclear Safety

% ‘ Federal Ministry for the At the EU |EVE|:

tapping all economically viable energy
efficiency measures until 2050 could ...

Fadaral Minist —
w I Eon R o Tcn i vt — Fraunhofer

and Nuclear Safety 151

e Save the equivalent of 11 x Poland‘s final
Policy Report energy demand from the year 2008

Contribution of Energy Efficiency Measures to Climate
Protection within the European Union until 2050

 Decrease the annual energy costs for
each European citizen in 2050 by 1,000 €

e Reduce the EU’s energy imports by 118
percent

e Decrease GHG emissions by 79 percent
below the level of 1990




i ‘ cnman s Cosnain AL the global level: A huge
an uciear oa ety . . .
opportunity going unrealized

Energy efficiency potential used by sector in the New Policies Scenario

100% - = Unrealised energy
efficiency potential
80% 1 .
B Realised energy
efficien otential
60% - P
40% 1
20% -

Industry Transport Power Buildings
generation

Two-thirds of the economic potential to improve energy efficiency
remains untapped in the period to 2035




% Federal Ministry for the The r0|e Of the State

Environment, Nature Conservation

and Nuclear Safety Implementing a balanced an efficient mix of
instruments

Legislation, regulations and ordinances ... to establish the regulatory
framework

Energy Savings Ordinance, Energy Consumption Labelling Ordinance, Energy
certificates for buildings, ...

Economic instruments ... to create financial incentives
Emission Trading, ...
Funding Programmes ... to facilitate upfront investment

Energy Efficiency Fund, KfW Efficient Renovation Programme, Law on
Cogeneration, ...

Information and advice ... to lower information costs

Information, Consultation, Labeling, Energy Efficiency Campaign, ECO
Management and Audit Scheme (EMAS), ...



w

Federal Ministry for the

Environment, Nature Conservation

and Nuclear Safety

National funding
programme

Eligibility

National funding programms

Funding volume
2012%**

CO; Building Modernisation
Programme

Energy upgrading of buildings; construction of energy-
efficient buildings.

€ 1.5 billion*

Market Incentive Programme
for Renewable Energies (MAP)

Investments in heat generation from renewable energies
for homeowners and businesses.

€350 million

National Climate Initiative

Municipal climate projects; projects for industry, con-
sumers and the education sector.

€ 168 million

Energy efficiency funding
measures, Energy Efficiency
Fund

Energy advice for consumers and businesses; invest-
ments in electricity saving.

€ 180 million

Research funding: renewable
energies and energy efficiency

Research and development in the renewable energies
and energy efficiency sectors.

€528 million*®*

Research funding and mar-
ket introduction of renew-
able resources

Research, development and market introduction in the
bicenergy and renewable resources sector.

€65 million

Electromobility

Research, development and demonstration of electro-
mobility.

€323 million

Total

€3.114 billion




% Federal Ministry for the
Environment, Nature Conservation

and Nucloar Safety Contributions of sectors

= efficient power generation—> primary energy

= efficient consumption = final energy
= Buildings, Households
“ Industry

SMEs

= Cities/Communities

“ etc.



% Federal Ministry for the
Environment, Nature Conservation

and Nuclear Safety Efficient Buildings

e
= 40% of end-energy demand

comes from the building sector.
" Targets (Energy Concept)

= -20% in 2020

= -80% in 2050

= refurbishment rate must rise =~ source: B
from 1% to 2% per year

—> very low energy standard (“Climate neutral”) for new
houses from 2020 (latest) (EPBD)



% Federal Ministry for the
Environment, Nature Conservation

and Nuclear Safety EfﬁCient BUiIdingS

Standards for new buildings
- Energy Saving Ordinance “EnEV”

Subsidies

= (1.5 bn €/a 2012 - 2014) for refurbishing buildings
(better insulation, more efficient heating) 2>
Program: Energy Efficient Renovation (KfW)

" |low interest rates and grants for energy efficient new
buildings above standard (Program KfW 40, 55, 70)

Energy “passport” for buildings provides information on
energy demand for prospective buyer or tenant.



% Federal Ministry for the

En\éirl\clmn;ent,sl\le:(ture Conservation EffiCient Power Consumption in
and Nuclear Safety
Households

e
Information / Labeling (EU)

Audits and consultation on energy saving in low
income households (Climate Initiative):

Training for unemployed people, who then provide
basic on the spot advice to low income households.

2008 — 2012: installation of ca. 800.000 energy
efficiency appliances in 70.000 households

Aktion

average savings of 395 kWh electricity r AEgres
energy and water costs per year Ak

check.de



Environment, Nature Conservation generations, the state shall protect the natural

% Federal Ministry for the ,Mindful also of its responsibility towards future
‘ and Nuclear Safety

foundations of life ...”
Basic Law for the Federal Republic of Germany, Article 20a

Further information: www.bmu.de

Miriam.Ott@bmu.bund.de
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Moving towards nearly Zero-Energy Buildings

in Bulgaria

Oliver Rapf

Buildings Performance Institute Europe
Oliver.Rapf@bpie.eu




EU buildings by 2050: one aim, two big challenges!

Nearly climate neutral!
Nearly zero-energy!

—_

Reaching for zero! A. N ~25%
. ouu,
Renovate deep! A B R B B
NER R d

FORN

A. E AN

.A.A.A new buildings .A.A.A < 5%
. . 2012-2050 . .A- 0
A4 A AL A
.A.A. 'Y ..,
H B o B H E B .
Building stock 2050 building stock...

~'BPIE



NnZEB: One EU requirement, 27 (28) national implementation rules

‘nearly zero-energy building’ [...] has a very high energy performance. The nearly
zero or very low amount of energy required (for HVAC, DHW, aux. equip. and
lighting) should be covered to a very significant extent by energy from renewable
sources, including on-site or nearby RES. (EPBD)

recast EPBD: Nearly Zero-Energy Buildings
e by 31 December 2020, all new buildings
e after 31 December 2018, new buildings occupied
and owned by public authorities

* National definition for nZEB

e National plans for nZEB (including public
buildings retrofit towards nZEB levels)

e Support measures & overcoming barriers

RES Directive Article 13.4: By 31 December 2014 the EU
MSs have to introduce in building codes minimum
requirements for RES for new buildings and renovation




Recommendation for nZEB ‘golden’ principles

From BPIE (2011) study on ‘Principles for nearly Zero-Energy Buildings’ (www.bpie.eu)

Energy need

...for the maximum allowable energy need
(proposal: fix threshold in a corridor
between C-O and BA

| |

Renewable energy share

...that defines the energy quality of the
energy need

... for the minimum share of renewables
demand
(proposal: 50%<>90%)

| |

Primary energy & CO2 emissions

...where the share of renewable energy is
calculated or measured

... for the overarching primary energy
demand and CO2 emissions
proposal: <3kgCO2/m2/yr

... Where the overarching primary energy
need and CO2 emissions are calculated
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Some guys already started: Roadmap towards nZEB

m Flanders m Brussels = Vallonia ;

40 [ wm Equivalent thermal insulation requirements
0 ' ' ' ' === | egal EPB-requirements ;
1997 2007 2012 2017 2022 2027 00 == Policy intentions
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Source: REHVA




BPIE study for nZEB definitions and
Implementation roadmap in Bulgaria

IMPLEMENTING NEARLY ZERO-ENERGY
BUILDINGS (nZEB) IN BULGARIA -
TOWARDS A DEFINITION AND ROADMAP

Authors:
BPIE, Ecofys Germany, EnEffect Bulgaria

Soon available at: www.bpie.eu
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Structure of the study and methodological approach

Actual practicein
construction in

____Bulgaria
v

Economic situation Existing policy
Technology costs framework

v v

Simulation of technical solutions for improving the energy
performance of new buildings as comparing to actual practice:

Defining Single family homes Technical analysis of
solutions
Reference Multi family buildings .
buildings (primary energy, CO2,
Office buildings RES share)

Financial and economic analysis of the solutions

Optimized solutions for specific national context

o

ooy bt s 3820 I




Reference buildings for new constructions in Bulgaria

ENE AR e
— I NDEE HiRiE N

ER NI =E=HUI N DHEEEN
______________________ SR =T HH% HB% G 00000
000 L oee [ [0 20 L0 OO

Characteristics Reference SFH Reference MIFH Reference Office

Number of conditioned floors Wi
Net floor area 127 m? 2870 m? 886 m?
Room height 2.65m 2.73 m 3.00 m
R 034 \W/(m) 0.64 W/(m2K) 0.46 W/(m?K)
0.27 W/(m2K) 0.30 W/(m2K) 0.32 W/(m2K)
0.55 W/(m2K) 0.55 W/(m2K) 0.46 W/(m?K)
1.70 W/(m2K); 21% 1.70 W/(m2K), 15% 1.70 W/(m2K), 15%

Window fraction 13% 23% 50%
(window/wall-ratio) (only 5% on N & W facades)

Shading None None Internal blinds, manual control

Heating system Wood boiler (set point: 20°C) District Heating (set point: Heat pump, fan coils (set point: 20°C)
Heating efficiency: 0.82 20°C) Heating efficiency: 3.3
Heating efficiency: 0.99
DHW system Combination of wood boiler and Same as for heating Decentralised direct electric
electric heater. DHW efficiency: DHW efficiency: 0.99
0.93 (40% Wood = 0.82, 60%
electric heater = 1.00)

Natural/window ventilation Natural/window ventilation Mechanical ventilation
(0.351/h) (0.51/h) 70% heat recovery

Split system (set point: 26°C) None Compression chillers, fan coils (set
SEER: 3.2 point: 24°C) SEER: 3.3

13.5 W/m? 20 W/m? 30 W/m?



Simulated nZEB variants and heating solutions

Reference SFH Reference MFH Reference Office
Y[\ Bl Reference Reference Reference
Improved building shell
(A8 Improved building shell Improved building shell > . 2
+ external shading
Improved building shell
Improved building shell + solar Mech. ventilation with  heat > . =
V2 + external shading

collectors recover
Y + improved lighting

Improved building shell
Improved building shell + mech. Improved building shell + mech. + external shading + improved

V3
ventilation with heat recovery ventilation with heat recovery lighting + improved windows
+improved heat recovery
Improved building shell + mech.
"9 Nearly passive house standard ventilation with heat recovery +
solar collectors
A Air source heat pump Air source heat pump Central air/water heat pump
B Ground collector brine heat pump Ground collector brine heat pump Central brine/water heat pump
C Wood pellet boiler Wood pellet boiler Central wood pellet boiler
D Gas condensing boiler Gas condensing boiler Central gas condensing boiler
E District Heating District heating

Additionally: with and without CO, compensation (by a rooftop PV system)

BPIE




Selected nZEB optimal solutions

Additional Additional annualised
nZEB annualised costs costs comparing with

. Brief Description Heating system
solution (Base year 2010) average reference actual

[€/m?yr] price [%]

Improved

Air heat pum -7.73 -14.7%
building shell SIS °
Improved building shell Brine heat pump =Ll e
+ mech. ventilation with heat
recovery Bio Pellet -2.26 -4.4%
Improved building shell Bio Pellet 0.53 1.15%
Improved building shell + mech. .

Brine heat pump 2.21 4.8%

ventilation with heat recovery

Improved building shell
+ mech. ventilation with heat Bio Pellet 2.01 4.4%
recovery + solar collectors

Improved building shell + external Air heat pump 4.24 12.15%
shading + improved lighting
Bio Pellet 9.47 27%
Improved building shell + external
shading + improved lighting +
3 . NN Brine heat pump 9.22 26.3%

improved windows + improved
heat recovery

Assumed present costs on the market: SFH: 450 Euro/m? MFH: 363 Euro/m?, Office: 275 Euro/m? BI IE
Assumed interest rate: 7.5%




Proposed nZEB definitions - primary energy need (EPBD scope)

240 -
#5FH
200 - 209= - B MFH

o | Bulgaria b
: A Public-office
100_— <30-50 (Rez)
—
.| &7 . <50-60 (OFF)

70_

60 ‘1 kWh/mZ/yr

q0 -
. , | 2019 nZEB
0 T T T T I| T T I: ; ! p u b I IC:
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 «40-60
kWh/m2/yr
a

BPIE



Proposed nZEB definitions - CO2 emissions in primary energy

& SFH

B MFH

A OFFICE

Bulgaria

| A Public-office
A ——
10 - 45 ' 2021 nZEB:

. <3-5 (Rez)
| <8-10 (OFF)
15 kgCO2/m2/yr

=G

D I I I I II I I :I :I 1 p u b I ic :
2011 202 2013 2014 2015 2016 2017 2018 2019 2020 2021 <5-8
kgCO2/m2/yr

o

BPIE




Proposed nZEB definitions — Renewable energy share [%]

2015/ 2020/
2016 2019 2021

Single Family Buildings >20 >40
Multi Family Buildings >20 >40

Office Buildings >20 >40

Public Office Buildings >20 >50

RES share may be adjusted at regional level,
according to the local potential.

BPIE




Estimated macro-economic benefits between 2020-2050

CO, emissions savings in 2050 4.7-5.3 Mio t CO2
Cumulative energy savings in 2050 15.3-17 TWh

Additional annual investments 38 - 69 Mio Euro

Additional new jobs 649 - 1180 Full time employees

BPIE




Example: simulation results for single family home

= Without CO, compensation With CO, compensation (by additional PV}
:
g% > g =8 = — g =8
'ﬂg‘ — o= [} — — T [t} —
YE sg= 62 & 58 §.5 53 £ 58X
ﬁ'}_" §5¢ HE« & =99 EEN B 2 =39
82 =iz g 82 %35 zfs 55 %€ RIS
g £ op & §ia E®3 gy & miz
T a L= 2 E s [ = E s
T - o

I e T T

V1 - Bioboiler -_--- Sms 0 e asT
- Gasboller ----

2-Costoter | NS N N NS5
o st M T --——

V4 - Air heatpump

V4 - Bioboiler

V4 Gas bolle ----- ---- o
I e I.
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Proposed nZEB implementation roadmap by 2020

Policy process kb Strategies and planning, milestones, monitoring & evaluation, public consultation

Building codes Gradual improvement for meeting proposed targets

Energy P Adjust for more visibility of nZEB. Better control & national database
certification

Enforcement Stricter enforcement/compliance on energy performance of buildings

and compliance

I Light support schemes (especially for compensating the high upfront capital for
RES)

Reinforce : . : - N
Better integrate buildings and DH and community policies (minimise the costs)

N I Support development of supply chain industry (maximise economic benefits)

HEIEE Stricter public procurement for buildings (public sector)

P Remove market barriers
Capacity P Reinforce responsibilities. More and targeted info and advice points
building

Workforce skills|* Basic and long-life educational and training programs for workforce. Need for

improving the actual practice in design and construction.

Information and

More info and guidance,

awareness Support market champions promoting low-energy buildings

e | ©

Demo projects nZEB demo-projects for all building types

Research |' Support research on new technologies and techniques




Thank you!

www.bpie.eu

BPIE
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