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Abstract

The workshop ‘Eastern Partnership prospects on energy efficiency and renewable
energy’ discussed the state of play and the prospects in the EU and in the Eastern
European partner countries (Ukraine, Moldova, Georgia, Azerbaijan, Armenia and
Belarus) concerning energy efficiency and renewable energy. The EU and Eastern
partners share the objective of ensuring a sustainable, secure and affordable energy and
developing energy efficiency and promoting renewable energy sources are key steps in
this respect. The EU’s objectives and rules on energy efficiency and renewable sources
provide a framework that can inspire policies in Eastern Partnership countries. These
countries need to develop a long-term strategy and build a stable policy framework for
developing renewables. They also need to strengthen their capacities and increase
investments to foster energy efficiency.
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SUMMARY OF THE WORKSHOP

The workshop ‘Eastern Partnership prospects on energy efficiency and renewable energy’, organised
under the patronage of the Committee on Energy Security of the Euronest Parliamentary assembly,
took place on 20 September 2013 in the Seimas of the Republic of Lithuania in Vilnius. The workshop
aimed at debating the state of play and the prospects in the EU and in the Eastern European
partner countries (Ukraine, Moldova, Georgia, Azerbaijan, Armenia and Belarus) concerning energy
efficiency and renewable energy.

Participants stressed that energy was a crucial area for the EU and Eastern Partnership countries. In
particular, energy security is a key challenge to both the Union and partner countries. Developing
energy efficiency and promoting renewable energy sources are major steps to response to this
challenge. Participants stressed that the EU and Eastern partners share the objective of ensuring a
sustainable, secure and affordable energy.

The EU’s objectives (as expressed in the Agenda Europe 2020) and rules (12 directives) on energy
efficiency provide a framework that can inspire policies in Eastern Partnership countries. Two of
these countries, Moldova and Ukraine, are contracting parties to the Energy Community Treaty, while
Armenia and Georgia are currently observers. Participants indicated that Eastern Partnership countries
face different situations when it comes to energy: while some of them get revenues from the transit or
expert of energy resources, others are heavily dependent on energy imports.  However, all six countries
have achieved some progress in introducing an institutional and legal framework to foster energy
efficiency. They also face similar challenges in saving energy, e.g. the lack of capacities and investments.

Renewable energies make a significant contribution to ensuring a secure, independent, diversified and
low-emission energy supply for Europe. However, promoting renewable energy sources raises
challenges both in the EU and Eastern Partnership countries. While the EU has developed a solid legal
framework to that end, it faces key issues in replacing existing capacities and increasing local renewable
energy sources. Participants called Eastern Partnership countries to develop a long-term strategy and
build a stable policy framework for developing renewables, in order to attract investments. These are
indeed of considerable importance for the development of the energy sector. While the EU could help
identify the best-suited sites for renewable energy, including infrastructure and investments needed for
their construction, the EU’s assistance should be tailor-made to each country’s context, given the
diversity of EaP countries.

Overall, participants agreed on the potential for energy cooperation between the EU and EaP
countries. The Energy Community Treaty provides a core reference to integrate neighbouring
countries in the European energy market, while the Covenant of Mayors has been instrumental in
fostering energy esavings at the local level and the INOGATE programme has helped partner countries
improve the business climate on energy efficiency/renewable energy

Opening Session

In her welcome address, Ms. Irena DEGUTIENĖ, Deputy Speaker of the Seimas of the Republic of
Lithuania, stressed that energy was a key topic for the EU, the Baltic countries and Eastern Partnership
countries. She recalled that energy has become a major area of security since some countries have been
using it as a political tool and have started setting prices based on geopolitical reasons rather than fair
market. In Ms. DEGUTIENĖ’s view, the security of energy supplies, energy competitiveness and
sustainable development are three crucial objectives for the European Union. They are closely
interwoven: for instance, renewable energy sources (RES) contribute to fostering sustainable
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development but also to decreasing the need for imported energy. At the same time, these objectives
sometimes contradict each other and RES should not be seen as a pill to heal all diseases. They should
be part of a balanced energy mix.

When wishing participants fruitful discussions, Ms. DEGUTIENĖ also hoped that the workshop would
help answering the following questions: ‘What is the potential of renewable resources?’ ‘What is needed
in terms of infrastructure and investments to help renewable energy successfully enter energy
markets?’ ‘What is the role of renewable energy in a balanced energy mix?’

Mr. Boris TARASYUK, Member of the Verkhovna Rada of Ukraine and Co-Chair of the Euronest
Assembly, indicated that this meeting was the first to be held under the Lithuanian Presidency of the EU
Council and that it was the second Euronest workshop on energy. He stressed that the regional energy
dialogue has intensified with the growing convergence of energy markets. He recalled that Euronest
has adopted a resolution on energy security in connection with energy market and harmonisation
between the Eastern European partner and the EU countries.1 This reflects the fact that energy is a top
priority for most Euronest members.

Mr Kęstutis DAUKŠYS, Chair of the Energy Commission, Seimas of the Republic of Lithuania, hoped
that the workshop would provide politicians, the academic community and experts with an opportunity
to share knowledge, experience and lessons learnt about the implementation of energy efficiency
policy and the development of renewable energy sources, as well as on striking the right balance in the
energy mix and ensuring secure and safe energy supply at the most acceptable price for consumers.

Mr. DAUKŠYS then analysed the energy challenges that Lithuania will face in the forthcoming years.  He
indicated that Lithuania has set itself ambitious targets in the energy area: the country committed itself
to having 23% of renewable energies in its energy mix in 2020. Yet, important challenges remain, such
as the need to provide for additional investments, to refurbish residential houses and to decrease
energy consumption.

Mr. Fuad MURADOV, Co-Chair of the EURONEST Committee on Energy Security and Member of the
Parliament of the Republic of Azerbaijan, explained the workshop’s rationale: the idea was  to get data
and work on topics that will be addressed in the future by Euronest. He pointed out that there is no
alternative to RES.

Finally, Mr. Algurdas SAUDARGAS, MEP, Member of the EURONEST Committee on Energy Security,
expressed his gratefulness to the Lithuanian Seimas for hosting the workshop.

Session 1. Energy efficiency - Current policies and development

Investing in energy efficiency: the case of Lithuania

Mr. Tadas NORVYDAS, Head of the Division for Sustainable Energy Development, State Enterprise
Energy Agency, Vilnius, provided an overview of Lithuania’s energy efficiency policy. He stressed that
energy efficiency is inevitable for Lithuania. While energy consumption has increased by 28% since
2000, natural gas price has been multiplied by 5 and oil price by 3.

Mr. NORVYDAS recalled that while early attempts to promote energy savings had been made between
1996 and 2003, Lithuania’s energy efficiency policy had developed after EU accession. EU directives
(directive 2006/32/EC, on energy end-use efficiency and energy services2 and directive 2012/27/EU, on

1http://www.euronest.europarl.europa.eu/euronest/webdav/site/mySite/shared/general_documents/third_ordinary_sessio
n_2013/Resolutions/resolution_ener_28052013_en.pdf
2 http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2006:114:0064:0064:en:pdf
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energy efficiency3) turned out to be key milestones in this process. While Lithuania benefits from € 6.8
billion of structural funds for the 2007-2013 period (of which 1.5 billion is dedicated to energy efficiency
and RES), a key challenge is to implement the 2012 directive.

Policies and current efforts to support energy efficiency programmes and activity in Eastern
European partner countries

Dr. Gulchohra ALIYEVA, Assistant Professor, Azerbaijani Diplomatic Academy, Baku, analysed energy
efficiency programmes in EaP countries, and assessed the impact of energy policies in removing barriers
hindering energy efficiency.

She stressed that increased cooperation with the EU under the Eastern Partnership (EaP) had led to
introducing the concept of energy efficiency in the six EaP countries. With the assistance of
international donors, a wide variety of innovative energy efficiency programmes and activities have
been implemented in EaP countries over the past few years in different sectors – industry, public,
residential. A political, institutional and legal framework has been introduced to foster energy efficiency
in EaP countries. Capacity-building activities and training of energy auditors have been carried out, for
instance, in Georgia and Azerbaijan.

Dr. ALIYEVA indicated that the outcomes of these initiatives were diverse across the Eastern
neighbourhood. She emphasised, however, that all six countries faced similar challenges. First, the legal,
institutional and policy framework: The implementation of legislation supporting energy efficiency is
hindered by the lack of monitoring systems and appropriate funding mechanisms in some EaP
countries. The legal conditions for a smooth implementation of energy efficiency activities have not yet
been established in most countries. Second, local capacities: Most countries have developed strategies
and policy documents, and prioritised energy efficiency activities; however they lack practical tools for
their implementation.  Along with this, countries lack skills and knowledge to prepare fundable energy
efficiency projects. Third, investment climate: The very concept of energy efficiency in these countries is
not understood as a tool for economic prosperity. It is undermined by a limited awareness of the
potential energy savings and an underestimation of its benefits. As a result, there is a lack of interest
(within both the public and private sectors) in investing in energy efficiency projects.

Dr. ALIYEVA concluded her presentation by highlighting the huge energy efficiency and energy saving
potential of EaP countries. Achieving this potential requires however further steps to improve legal,
financial and human capacities in these countries. Country-specific conditions need to be taken into
account to understand barriers hampering a successful implementation of energy efficiency policies.

Comparisons of and lessons learned among global players on energy efficiency programmes -
Policy options for future development

Dr. Alexander GUSEV, Visiting Fellow, German Institute for International and Security Affairs, Berlin,
provided an analysis of energy efficiency measures in the Russian Federation in comparison to the
recommendations of the International Energy Agency and in light of measures implemented by other
global players.

In Dr. GUSEV’s view, the enactment of the Federal Law on Energy Efficiency in 2009 gave a considerable
impetus to the development of the legislative framework on energy efficiency in Russia. This has greatly
improved the position of Russia in the ranking of countries implementing energy efficiency measures

3 http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2012:315:0001:0056:fr:PDF
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recommended by the IEA. However, the Russian energy saving measures focused mainly on state-
funded organisations and residential buildings as well as lighting, while transport and industry were
mostly not covered by the law.

Dr. GUSEV indicated that Russia’s huge energy-saving potential offers excellent opportunities for the
EU-Russia cooperation in the sphere of energy efficiency. Besides, he stressed that energy efficiency is a
less sensitive and politicized issue between Russia and the EU than, for example, gas. In this respect,
energy efficiency programmes are an excellent opportunity to increase mutual bilateral trust between
Russia and the EU and tighten the links between Russian and European companies.

According to Dr. GUSEV, rising prices for electricity increase the attractiveness and profitability of
projects for foreign investors. At the same time, the increase in prices will force Russian companies and
the general population to think about energy efficiency. Consequently, European solutions and know-
how will be in great demand. In addition, the need to improve energy efficiency in companies will also
increase the demand for European technologies and equipment in the Russian market.

Dr. GUSEV considered the lack of indispensable statistical data a serious impediment to energy
efficiency in Russia. He underlined that the EU experience in establishing effective data collection
systems would be key to Russia. Bilateral projects between Russia and EU countries mostly face
problems such as an incomplete legal basis, administrative and technological issues, and difficulties in
negotiations with municipal and regional authorities. However, due to public-private partnerships or
project-financing mechanisms, it is possible to avoid or to diminish the impact of such problems.

Comments, questions and answers

Marek ZIOLKOWSKI, Member of the Senate of Poland, indicated that Eastern Partners could not be
viewed as a bloc when it comes to energy. He pointed out to a discrepancy between two types of
countries: those without energy resources and those being large energy producers. He stressed,
however, that all EaP countries have introduced measures on energy efficiency.

Dr. ALIYEVA replied by distinguishing between import-dependent countries (Armenia, Belarus,
Moldova) that understand energy efficiency as a key economic tool, and countries that draw their
revenues from energy production or transit (Azerbaijan, Georgia and Ukraine. These have fewer
incentives to develop energy efficiency; however, as mentioned by Dr. ALIYEVA, Georgia has achieved
significant progress in this respect.

Rasim MUSAYBEDOV, MP of Milli Mejlis of Azerbaijan, warned that we should be prepared to face an
era of high energy prices. He said that despite its energy reserves, Azerbaijan has set up an Energy
Efficiency Agency.

Reinis ABOLTINS, Energy policy analyst, Centre for Public Policy PROVIDUS, Riga, indicated that one the
biggest problems faced by the Baltic States in the sphere of energy efficiency is the reluctance of
commercial banks to provide good terms for loans. Dr. GUSEV replied that some countries (e.g.
Germany, France, Denmark) have set up specific schemes to facilitate the process.

Iulian IANCU, Chairman of the Committee for Industries and Services at the Romanian Chamber of
Deputies, deplored the inconsistencies of EU energy policies and the lack of harmonisation (e.g. on RES)
in the 2000’s. According to him, this has led to the current crisis. He pointed to three energy-related
challenges: security, climate change and social inequalities.
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Session 2. PROMOTING RENEWABLE ENERGY - Current policies and development

Potential of emerging renewables, market and barriers in EU and  Eastern European partner
countries / Regional dimension of renewable energy markets -The Baltic case

Mr. Reinis ABOLTINS, Energy policy analyst, Centre for Public Policy PROVIDUS, Riga, started his
presentation by analysing the context in which current policies supporting renewable energies are
embedded. He stressed that while the overall direction stems from the EU’s policy, more specifically
from the 20/20/20 targets, regional approaches (e.g. BEMIP) can also play a role. At the national level, he
mentioned CO2 emissions, insufficient infrastructure and complex energy portfolios as the key issues to
be tackled.

Mr. ABOLTINS then enumerated key challenges in supporting RES and achieving EU targets. He first
indicated that a stable, balanced and transparent legal framework is needed for the development of
energy sector and support for RES energy in particular. The EU has set out stable political and legal
frameworks for RES development and expects aspiring or partner countries to act in the same way. In
Mr. ABOLTINS’ view, another challenge is the development of new generating capacities and the
replacement of existing capacities, which is essential to secure energy demand. Improving energy
efficiency in buildings, production / industry is important to decrease costs associated with energy
consumption. An increase in local RES can also help decreasing the import of fossil energy resources for
energy production. Finally, strengthening regional and local transmission networks by connecting with
other EU countries is a key challenge, especially for Baltic countries.

Regarding Eastern Partnership countries, Mr. ABOLTINS stressed that they are as diverse as the EU
countries. RES support models can be replicated, but require tailor-made assistance. Moreover, EaP
countries should avoid making the same mistakes as some EU member states, i.e. playing with the so-
called sunset clauses; providing too high a support for particular RES technologies; and amending on a
regular basis RES legislation, which leads to low investor confidence. Finally, Mr. ABOLTINS called EaP
countries to view RES potential in a strategic manner, not from a short-term lucrative investment
business point of view.

Infrastructure priority and investment needs in order to give renewables access to energy
markets

Mr Andriy CHUBYK, Executive Director, Centre for Global StudiesStrategy XXI, Kyiv, started his
presentation by stressing that infrastructure priorities and investment needs are of considerable
importance to provide the necessary conditions for the development of the energy sector.

Mr. CHUBYK reviewed infrastructure development and investment needs in Eastern Partnership
countries. He underlined that EaP countries face very different situations in terms of investments
needed to build up infrastructure for renewables to be connected to the grid. Some of them still have
tariffs far below market-based pricing systems, while others benefit from huge domestic reserves of
conventional energy. All of them however try to introduce renewable energy as one of diversification
solutions.

Armenia established appropriate conditions for the development of hydro power; the country could
also become a producer of photovoltaic solar panels. Azerbaijan has prioritised the development of
wind power by setting up preferential tariff. While hydro-power is well-developed in Georgia, current
legislation and future plans of the government provide little incentives to develop wind and solar
power in terms of special tariffs or other incentives, except free access to the grid. The Renewable
Energy Law of Moldova sets up quite am attractive framework for the promotion of renewable
electricity, biofuels’ production and energy efficiency, while the National Renewable Energy Action Plan
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2013-2020 identifies wind energy as the main renewable source. The Law of Ukraine “On electricity” sets
up ‘green tariffs’ for renewable energy; however, the renewable energy sector is not an open market.

Mr. CHUBYK indicated that the EaP region is still divided in terms of co-operation perspectives with the
EU in the renewable energy sphere. While some countries (Moldova, Ukraine) became members of the
Energy Community and are committed to implementing EU energy legislation, others do not have this
perspective (Belarus, Azerbaijan). Mr. CHUBYK called for an increased co-operation between the EU and
EaP countries, inter alia to develop a single approach to support RES in EaP countries and to identify the
best-suited sites for renewable energy, including infrastructure and investments needed for
construction.

The role of renewable energy in achieving a balanced energy mix

Mr Michael KRUG, Research Fellow, Environmental Policy Research Centre, Free University of Berlin
described the role of renewable energy in achieving a balanced energy mix of the European Union. He
particularly focused on bioenergy which can be regarded as the most versatile of renewable energy
sources. It is the only source that can be used in solid, gaseous or liquid form and that can provide
electric power and heat as well as transport fuels.

Mr. KRUG stressed that the EU as a whole has a balanced energy mix and electricity mix and he recalled
that RES make a significant contribution to ensuring a secure, independent, diversified and low-
emission energy supply for Europe. In his view, given the EU’s growing dependency on energy imports
it is crucial to further intensify the diversification of Europe's energy supply and to promote the
sustainable use of RES to ensure the security of supply, to reduce the EU's external energy dependency
and stimulate economic growth. Mr. KRUG underlined that the "Energy Roadmap 2050" and the recent
Green Paper "A 2030 Framework for Climate and Energy Policies" are partly based on scenarios that are,
to a great extent, no longer relevant. He called the European Commission to provide updated model
calculations to enable energy policy decisions to be taken on the basis of robust, transparent and
comprehensible scenarios.

For Mr. KRUG, large shares of intermittent renewable energy supply can aggravate the pressure for
electric power systems, which may need increased flexibility. More flexible generating capacities (e.g.
gas and hydro power plants), interconnections, storage (e.g. with pumped-hydro plants), and/or load-
management empowered by smart grids, can be combined to provide the required flexibility.
Bioenergy, particularly biogas, has a key role to play to accommodate high shares of intermittent RES.

Key challenges in developing RES include not only making the relevant technologies more attractive
and cost-efficient, but also ensuring that their entire lifecycle remains sustainable. Therefore, according
to Mr. KRUG further consideration needs to be given to the economic, environmental and social aspects
of production and use of RES

SESSION 3. State of play and potential of the cooperation in energy efficiency and renewables
within the Eastern Partnership

Sustainable energy development through the INOGATE cooperation programme

Dr. Lemlem SAID ISSA, Team Leader, Inogate Secretariat, presented the objectives, policy framework
and the achievements of the INOGATE programme. She started her presentation by stressing that
INOGATE was the oldest energy programme between the EU and the Caspian sea region. She indicated
that INOGATE pursues the following objectives:

 Assist the countries in strengthening energy institutional governance,
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 Support partner countries in improving business climate on energy efficiency and RES,

 Support partner countries in improving energy economic planning,

 Enhance convergence of gas and electricity markets,

 Increase efficiency of the gas and electricity supply infrastructures.

Dr. SAID ISSA then explained INOGATE policy framework, which is based on three pillars: the Baku
initiative (and the subsequent Astana Declaration), the Eastern Partnership and the Energy Community
Treaty for the ENP region, and finally bilateral memoranda of understandings.

INOGATE’s objectives and pillars are reflected in four components: enhanced assistance in support of
the Baku initiative/EaP as well as the Energy Community objectives; INOGATE’s component C includes
technical assistance capacity-building and awareness-raising activities.

Dr. SAID ISSA gave examples of INOGATE’s support to Eastern Partnership countries. For instance,
INOGATE assisted Georgia in bridging legal gaps to join the Energy Community. It also helped two
Armenian Universities develop cutting-edge curricula on energy efficiency. Dr. SAID ISSA also
mentioned capacity-building (e.g. development of capacity-building problem) and awareness-raising
activities (e.g. communication workshops in partner countries, study tour). She concluded her speech
by presenting ESIB (Energy Saving Initiatives in Building) activities.

The role of the Energy Community in promoting renewable energy  and fostering energy
efficiency

Mr Borko RAICEVIC, Energy Efficiency and Renewables Expert, Energy Community Secretariat
presented the Energy Community Treaty and the common legal framework that derives from it. He
recalled that the Energy Community extends the EU’s internal energy market and thus leads to the
creation of a single regulatory framework.

Mr. RAICEVIC then presented a few indicators for Energy Community members. He stressed that the
Western Balkans and EaP members of the Energy Community Treaty (Ukraine and Moldova) have a
much higher energy intensity than in the EU.

He then analysed the renewable energy acquis and indicated that Contracting Parties are free to choose
those sectors where RES will be developed. They are however required to comply with RES directive by
1 January 2014.

Mr. RAICEVIC concluded his presentation by analysing the acquis on energy efficiency. Following the
energy efficiency directive 2012/27/EU, the Energy Community delivered recommendations in 2013
and it is currently conducting an impact assessment of the adoption of this directive by the Energy
Community’s Contracting Parties.

Experience and role of municipalities - Achievements of the  Covenant of Mayors

Mr Svyatoslav PAVLYUK, Key Expert, Covenant of Mayors East Office, presented the Covenant of
Mayors and recalled the rationale behind its creation.  He stressed that the initiative was largely
successful, with over 5070 cities-signatories representing more than 200 million citizens. Over 2 billion
euro have been committed to help reduce CO2 emissions by 20% by 2020 and develop sustainable
energy action plan as well as implementation.

Comments, questions and answers

Mr. Borys TARASYUK expressed his gratitude to the Lithuanian Seimas, the co-chairs of Euronest
working group on energy security and the Euronest Secretariat. He stressed that the context was
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increasingly worrisome regarding energy security. As shown in 2006 and 2009, the EU is vulnerable.
Energy was then used as a foreign policy instrument and a tool of pressure. He also indicated that all
EaP countries, except Azerbaijan, are vulnerable to such an aggressive energy policy.

Miloslav RANSDORF, Member of the European Parliament and co-chair of the Euronest Working Group
on energy security, said that the energy situation was changing. The US is an example of this. During
Obama Presidency, energy sufficiency has emerged as a key objective. At the same time, shale gas
provides new resources.

Marek ZIOLKOWSKI indicated that three conditions need to be combined: energy security, economic
rationality, and environmental sustainability. He stressed that energy efficiency and RESE production
were key.

Iulian IANCU said that EaP countries could draw lessons from the EU’s past mistakes with respect to
energy policy. He indicated that a reform of the energy sector is key.

Reinis ABOLTINS emphasised the risk of ruining energy if RES are not developed. He also stressed the
need to work on common prices. In this respect, he said that DG Competition’s involvement leads to
quicker results for removing barriers than DG Energy’s.

Miloslav RANSDORF stressed that taxation is needed to develop the 20/20/20 framework, since it has
an impact on prices.

Closing session: "The way forward" - How the EU and Eastern European partner countries can
join forces in promoting energy efficiency and renewable energy

Miloslav RANSDORF called for analysing carefully the situation of each country and for combining
different resources and approaches. He also said that social costs and equality should be kept in mind
when designing and implementing energy policies.

Fuad MURADOV stressed that security was not only about getting oil and gas, but also about getting
them in time. He concluded the workshop by emphasising the need to continue the dialogue. The pool
of experts gathered through Euronest workshops. is a key asset in this respect.

Author: Dr. Laure Delcour, Senior Research Fellow, IRIS

Experts PowerPoint presentations are available on
http://www.euronest.europarl.europa.eu/euronest/cms/cache/offonce/home/pid/27
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BRIEFING PAPERS

1. POLICIES AND CURRENT EFFORTS TO SUPPORT ENERGY
EFFICIENCY PROGRAMMES AND ACTIVITY IN EASTERN EUROPEAN
PARTNER COUNTRIES, Aliyeva GULCHOHRA, Caspian Center for
Energy and Environment, Azerbaijan Diplomatic Academy

Abstract

The paper analyses energy efficiency programmes and activities in EaP countries, and the role of
policies in removing barriers for the implementation of these activities. The emphasis is given to major
barriers such as legislative and regulatory deficiencies, lack of training and capacity at country level, low
public awareness among population and policy-makers, poor investment climate that altogether limit
efforts in achieving energy efficiency goals in all countries.  In this paper we focus on energy efficiency
activities and policies in the six ENP Eastern Partner countries, Armenia, Azerbaijan, Belarus, Georgia,
Moldova, and Ukraine.

1.1 Executive Summary

The joint efforts of the EU and local and international stakeholders, including the World Bank, the
European Bank for Reconstruction and Development, the European Investment Bank, USAID, helped
Eastern Partner countries (EaP) initiate the first steps towards implementation of energy efficiency
policies.

While some energy importing EaP countries realise that energy efficiency activities can be a source of
huge budget savings, the other energy producing countries strive to develop a strong basis for future
shift to low-carbon energy efficient economies.

The legislative and regulatory weaknesses, the lack of capacities, low public awareness and poor
investment climate altogether hinder the achievement of energy efficiency goals in most EaP countries.

The activities implemented within national programmes of EaP countries on energy efficiency
demonstrate efforts of governments to build local capacity, improve legislative and regulatory
framework, develop investor relations, and raise public awareness on the benefits of energy efficiency.

In all cases, within the last few years EaP countries have achieved a change of mentality towards a better
understanding of the energy efficiency concept as a useful tool to promote economic prosperity,
energy security, and sustainable development.

1.2 Introduction

The European 20/20/20 directive has set up a new approach to energy strategies. It also highlighted the
necessity to integrate EU Eastern Partner (EaP) countries into the European energy market with the
ultimate goals of strengthening energy security through the diversification of energy supplies,
addressing global energy and environmental challenges, promoting an efficient exploitation of
domestic resources, and developing sustainable energy sources. This has resulted in introducing the
energy efficiency concept in EaP countries, the economy of which was initially built on former Soviet
Union (FSU) economic system where energy efficiency and a rational use of natural resources were
largely overlooked. To assist EaP countries in developing new strategies and implement energy
efficiency policies, the European Neighbourhood Policy (ENP) has initiated a range of activities
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providing an international forum for energy cooperation and setting up the basis for a fully integrated
regional energy market.  Such integration is to be based on mutual interests, e.g. energy security and
sustainable development.

1.3 Energy efficiency programmes and activities in Eastern Partnership countries

The wide variety of innovative energy efficiency programmes and activities has been implemented over
the past few years in Eastern Partnership countries in different sectors – industry, public, residential etc.
Under the European Union funded INOGATE programme several projects have been initiated in four
main areas such as convergence of markets, energy security, sustainable development and
improvement of investment climate [1]. The programme “Saving Initiative in the Building Sector of
Eastern European and Central Asian countries” (ESIB) helped to make a significant step forward,
launching collaborative projects on energy efficiency policies, renewable energy, and sustainable
development. INOGATE is also contributing to achievement of Baku Initiative and Eastern Partnership
energy objectives [2]. The programme is also supporting participation of Eastern European and Central
Asian countries in the Covenant of Mayors - an initiative of local and regional authorities voluntarily
committing to increasing energy efficiency and use of renewable sources on their territories [3].
Another association of local authorities in Europe is the Energy Cities, which is consolidating more than
1000 towns and cities in 30 countries for transition to energy efficiency [4]. The vivid example of joint
efforts of Eastern Partnership countries is the EU-funded MODEL project coordinated by Energy Cities,
which promotes sustainable energy use among local authorities of seventeen countries [4]. Within this
project, in 2010-2013 six municipalities from Ukraine, Georgia, Armenia and Moldova came together to
become models in energy management for their citizens. The pilot project was supported by
“Cooperation in urban development and dialogues” (CIUDAD) programme, which helps local
governments in the ENPI region enhance their capacity for sustainable, integrated and long-term urban
development using good governance principles [5, 6]. All these developments favourably affect
integration of Eastern Partnership countries to the European Union and support creating a secure and
stable regional cooperation. To define priority measures of collaboration , the European Commission
has developed Eastern Partnership Roadmap for discussion at the 3rd Eastern Partnership Summit to be
held in autumn 2013 in Vilnius. The promotion of energy security and sustainability through
development of energy efficiency, infrastructure and renewable in all Eastern Partnership countries are
stated among priority actions for each partner country [7].

The implementation of energy efficiency projects in Eastern Partnership countries requires
development of the stable financial mechanisms, and improvement of investment climate. The
European Union, international financial institutions and donors provide financing for energy efficiency
related activities through regional loans or credit lines to local banks. Major players in these projects are
the European Bank for Reconstruction and Development (EBRD), World Bank (WB), European
Investment Bank (EIB), International Bank for Reconstruction and Development (IBRD). These financial
mechanisms are often accompanied with grants or subsidies, and/or technical assistance.  The bilateral
donors, such as USAID, GIZ, are assisting governments of Eastern Partnership countries in shaping
domestic energy efficiency policy, development of legislative documents and implementation of small
demonstration projects.

1.3.1 Armenia

The primary legislation coordinating energy efficiency policy of Armenia is the National Programme on
Energy Saving and Renewable Energy, which provides solid data on energy use and efficiency in
Armenia. In 2005 the government passed a Law on Energy Savings and Renewable Energy and draft
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building codes for new buildings, which mandate energy efficiency [8]. According to the World Bank
report on energy efficiency improvement potential of Armenia, the energy efficiency is vital to
Armenia’s energy security, economic competitiveness, environmental protection and population
health. Armenia imports two thirds of its energy needs. The country is heavily relying on nuclear
(400MW) and fossil fuel thermal generation (1700MW), with the rest covered by large hydropower
(1000MW). Armenia can save roughly 1 TWh of electricity and 600 million m3 of natural gas, through the
investments, which are technically viable, chiefly for improvement of efficiency of thermal generators,
reduction of electricity sector losses, and energy savings in residential sector [8]. At present Armenia
benefits from the electricity surplus, though all of the power generation plants are more than three
decades old and require modernization. Recent rise of gas import prices from Gazprom affected
electricity and gas tariffs of end-users, an issue that allows Gazprom to control Armenia’s gas market.
With the opening of Iran-Armenia gas pipeline Armenia initiated swap operation of imported Iranian
gas for part of generated electricity. The pipeline on the territory of Armenia is operated by ArmRosGas
where Russian Gazprom and Itera hold 68% of share [9, 10]

The World Bank report on Armenia’s energy efficiency performance indicate that Armenia’s energy
intensity per GDP is low relative to other countries of FSU, and comparable to that of Poland and
Lithuania (~0.17 kgoe/US$ GDP PPP) [8]. According to ESIB Investment Climate Assessment Report, the
energy efficiency programmes in Armenia could provide the country additional reserve capacity and
substantial savings on energy expenditures [11]. The considerable investment into the small and
medium size enterprises has been made in the recent years by EBRD, World Bank and USAID. World
Bank has approved Energy Efficiency project in 2012-2015 through the Ministry of Energy and Natural
Resources of Armenia. EBRD developed and financed through the local Cascade Credit loan company
22 mini- and micro hydropower projects, 8 of which are already operating. Major energy efficiency
activities are targeted to develop renewable energy projects, mainly financed by EBRD through local
banks. The country is planning energy efficiency investments for retrofitting and reduction of energy
consumption in schools, kindergartens, hospitals, public buildings, and streetlights under the Global
Environment Facility Trust Fund. Energy audits have been conducted in several public buildings and
schools within World Bank supported Urban Heating Project. Work remains to be done in Armenia to
fortify the recent achievements through creation of a legal framework and institutions responsible for
implementation of the national energy efficiency programme. Establishment of energy efficiency
agencies in Armenia would help to coordinate various donor-sponsored and government programmes
and policies on energy efficiency. The recent announcement of Armenia about joining Russia-led
Customs Union created a puzzle questioning commitments of Armenia to strengthen relations with the
European Union on energy efficiency and other priority issues covered by ENPI based on principles of
shared values, political association and economic integration [8, 11].

1.3.2 Georgia

Georgia is an importer and transit country of energy resources. The geopolitical location of Georgia
allows the country to generate revenue from oil and gas transit and trading routes through its territory.
The security of Georgia’s transit route arrangement is critical for security of energy supplies to Europe.
The economy of the country has shown susceptibility to recent financial crisis, adding up to economic
deterioration caused by Russian military invasion in 2008.  Nevertheless, Georgia has made good
progress in the past years with economic reforms, particularly, in business environment, driven by large
foreign capital inflows and resulting investments across different sectors of the economy. Around 98%
of the primary energy requirement of natural gas and oil products in Georgia is imported. In 2006, 47%
of energy imports accounted to natural gas and 24% to oil and oil products. The high dependence on
imported energy provides the rationale for development of energy efficiency and saving policies [13].
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The energy intensity of Georgia is comparable to that of Estonia and Belarus (~0.22 kgoe/ US$ GDP PPP)
[8]. In line with this, more than 90% of Georgia’s power needs were covered by hydropower in 2010.
Georgia is a net exporter of electricity in summer and importer in winter. In 2010, exports increased
more than ten times since 2005, reaching 1,524 GWh, and the import decreased to 222 GWh. The
current generating hydropower capacity of Georgia is 1.6 GW with installed capacity of 2.7 GW. The
ongoing upgrading and rehabilitation of HPPs is projected to bring an additional 2.2-2.5 GW of
hydroelectricity on–stream [13].  According to International Energy Agency (IEA) statistics, the electricity
consumption in Georgia over the recent years shows improvement in the overall efficiency of energy
use since 2003. The share of energy efficiency in the GDP of Georgia is about 0.7%, compared to world
average 0.31% [11].

Gas is the preferred fuel contributing to the bulk of energy used in industry. The energy sector’s primary
legislation is the “Law on Energy and Natural gas” adopted in 2006 [14]. The law has been amended
several times in the recent years to bring it in line with the European Union model. The energy efficiency
policy of the country is defined by the resolution of the Parliament of Georgia adopted in 2006 on “Main
directions of state policy in the power sector of Georgia” (MDSPPS), stipulating improvement of energy
efficiency in industrial and residential sectors, establishment of sound legislative basis and institutional
framework, and development of renewable energy sources. The principle task for the government is
rehabilitation and upgrading of the infrastructure and of the thermal and hydropower stations [13].

Georgia is a party to a number of international agreements, playing important role in shaping energy
efficiency approaches of the country. There are Energy Charter Treaty and Energy Charter Protocol on
Energy Efficiency and Related Environmental Aspects (PEEREA), Framework Convention on Climate
Change, Clean Development Mechanism under Kyoto Protocol,  and European Commission “Green
Paper” [14].

The energy efficiency efforts of Georgia are featured with the project NATELI (New Applied Technology
Efficiency and Lighting Initiative) initiated in 2009, and funded by USAID, aiming at raising public
awareness of energy efficiency benefits across the country, and building capacity through training of
personnel for energy audits in public and residential buildings. One of the most active companies in
Georgia is USAID-sponsored Winrock International, implementing the number of energy efficiency and
renewable energy projects in urban and rural areas. According to Winrock report, improvement in the
energy distribution sector can save Georgia approximately 180 million m3 of natural gas [14]. The
company has offered a range of measures to improve energy efficiency performance of Georgia, and
calculated financial benefit of the government from energy saving measures. Another USAID sponsored
company operating in Georgia is Advanced Engineering Association International (AEAI), which
implemented an energy capacity project for enhancement of energy policy and promoted stakeholder
dialogues on policy issues in 2008-2011. AEAI has also been providing energy education and training
programmes. In 2007 EBRD funded energy efficiency measures in small and medium size industries and
residential sector [15]. The USAID/Energy capacity initiative provided support to Clean Energy for
internally displaced people (IDP) project. Another initiative became funding provided from EBRD in
2010 though Bank of Georgia to support energy efficiency projects and to build energy efficiency
expertise among banks, companies and households [11].  Seven cities of Georgia are participants of
Covenant of Mayors: Zugdidi, Poti, Tbilisi, Batumi, Kutaisi, Gori and Rustavi, voluntarily committing to
support sustainability and energy efficiency initiatives [3].

In 2012 Georgia finalized a GEF/UNDP/KwF funded project “Promoting the Use of Renewable Energy
Resources for Local Energy Supply” promoting investment to the small hydropower and geothermal
energy source projects [16]. In 2004-2008 KfW via Renewable Energy Fund in Georgia and Armenia has
funded several energy efficiency and renewable energy projects within Clean Development Mechanism
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(CDM) programme.  The non –government Energy Efficiency Centre (EEC) of Georgia has been active
since early 1998 when the European Union funded it through TACIS programme [17]. The Centre took
leading position in Georgia in promoting several international energy efficiency projects, promotion of
energy efficiency concept, study and analysis of the technical and economic potential of the renewable
resources available in the country, preparation of investment proposals and organization of trainings. In
2009 with support of Norwegian Ministry of Foreign Affairs, EEC started the project of setting up small,
medium and large Greenfield hydropower projects across Georgia with the installed capacity in the
range of 1-700MW, and activities related to capacity building on energy efficiency. The International
Bank of Reconstruction and Development (IBRD) has funded CDM-Small Hydro Rehabilitation project of
EEC [11, 17].

Considering the increasing number of projects implemented in Georgia, the country does not have a
state entity or agency for coordination and management of energy efficiency programmes. The
Georgian Policy and Legal Advice Centre (GEPLAC), financed by the European Union, has assisted
Georgian government with preparation of draft Law on Energy Efficiency, which is yet to be adopted
[14]. The legal and regulatory framework of Georgia require further development, to promote economic
incentives, investments and engagement of banking sector.  Ahead of other Eastern Partnership
countries, the energy efficiency service companies, such as Georgia Power, are operating in Georgia
providing energy audit, retrofitting and consultancy services [18].

1.3.3 Azerbaijan

While it was devastated following war in the 1990’s, over the past ten years Azerbaijan has made a
steady progress in the development of its economy and improvement of socio-economic situation in
the country. The revitalization of oil and gas sector in 1994 helped the country, possessing an estimated
7 billion barrels, or 0.4% of world’s total proven oil reserves, and 1.3 trillion m3, or 0.6% of world’s total
proven gas reserves, to become one of the world’s fastest growing economies [19]. In the speech at
Second Ordinary Session of the Euronest Parliamentary Assembly in  April 2012 in Baku, the President of
Azerbaijan Mr Ilham Aliyev stated that “Azerbaijan initiatives and projects had already changed the
energy map of the region, and were changing the energy map of Europe” [20]. Azerbaijan is one of the
major producers and exporters of vast hydrocarbon reserves of the Caspian region, and a perspective
transit country of Central Asian reserves to the Europe. Located on the crossroad of historical interests of
Great Powers, Azerbaijan continues playing an important role in global geopolitics. With the approval of
Trans-Adriatic Pipeline, Azerbaijan gained a new status of the guard of the European energy security.

The energy intensity of Azerbaijan used to be highest amongst the FSU republics, however, it has
significantly reduced in the recent years down to ~ 0.33kgoe/US$ PPP [8]. The total primary energy
supply in Azerbaijan in 2011 was 11.5 million tonnes of oil equivalent (Mtoe), of which 0.6% is hydro
power, 64% is natural gas, and 31.3% is oil [19]. The installed generating capacity of Azerbaijan power
system is 6.4 GW, of which thermal power stations operating on fuel and gas contribute 5.4GW and
hydropower 1GW [19]. Throughout the country, extensive networks of hydro –power stations across the
country have been operating since the Soviet era supplying electricity to urban and remote rural areas
of Azerbaijan. With support of EBRD, Azerbaijan has implemented several projects on modernization
and upgrading of existing thermal power stations [21]. These projects helped improve the efficiency of
these stations up to 41%, and reduce carbon dioxide emissions at an estimated level of 2.2 million
tonnes a year, which generated additional revenue from the sale of carbon credits [22].  The EBRD and
EIB have established a Multilateral Carbon Credit Fund (MCCF) in Azerbaijan [23].  According to
Azerbaijan’s report to the Kyoto protocol, greenhouse gas emissions reductions in 2005 comprised 50.6
million tonnes, or 71% of baseline 1990 level 71.7 million tonnes. The biggest part of greenhouse gas
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emissions comes from energy [24]. The In-Depth Review of the Energy Efficiency policy of Azerbaijan,
prepared within the Energy Charter, reports a decrease in electricity consumption following the recent
energy efficiency and loss reduction measures, in a context of rapid GDP growth. This has been
facilitated by the new improved electricity and gas metering and smart card system, installed
throughout the country [22].

The energy efficiency measure have been taken in a number of state documents and programmes,
including the recent drafting of the Law of Azerbaijan on Energy Efficiency and Improved Energy
Effectiveness, prepared within the framework of the ESIB –INOGATE programme “Promoting reforms in
the energy sector of Azerbaijan”. Along with the bill, around 20 standard acts should be passed in a
package. Within the programme till the end of 2013 the Ministry of Industry and Energy of Azerbaijan
will be conducting workshops, seminars and conferences, implementing pilot demonstration projects,
reviewing the energy efficiency legislation, particularly for buildings, to bring them up to EPBD2
Directive on the energy performance of buildings (2010/31/EU). The National Programme of Azerbaijan
on Use of Renewable Energy Sources has been approved in 2004 [25]. The Programme’s
implementation coordinator has become the State Agency on Alternative and Renewable Energy
Sources of Azerbaijan (SAARES), established by presidential decree. The Law on Use of Energy Resources
of Azerbaijan that defines legal, economic and social aspects of state policy on energy use was passed
on 30 May 1996. The Law identifies economic measures, such as levers, incentives, subsidies, grants, tax
credits, penalties, consumption quotas and others, to encourage rational use of energy resources
among private and public institutions, and introduction of advanced energy-saving technologies [26,
22]. The draft State Programme of Development, Technical Regulations and Standardization of Energy
Efficiency, which is currently under review by the Cabinet of Ministers, is designed to improve energy
efficiency and strengthen the related legislative framework [22].

The EU-funded Energy Reform Support Programme (ERSP) will assist Azerbaijan in reviewing the
national energy strategy with the view to identifying new infrastructure needs, and specifying the
legislative and institutional reforms to promote energy efficiency, energy savings and a greater use of
renewable energy sources [27]. In 2011, the State Agency on Alternative and Renewable Energy Sources
of Azerbaijan (SAARES) in a partnership with Norsk Energy (Norway) started a project “Sustainable
buildings in Azerbaijan: Technical Assistance and Capacity Building” which will be implemented in the
period of 2011-2014. The project aims at providing technical assistance and capacity building trainings
on energy audit, certification and management of buildings, utilisation of renewables in public and
private buildings and provide support for development of the new regulations and norms of energy
efficiency and renewable energy. Within the last few years SAARES has conducted extensive research
into renewable energy potential of Azerbaijan. For implementation of pilot retrofitting projects in May
2013 SAARES signed an agreement with the Black Sea Economic Cooperation Hellenic Development
Fund for supply of energy efficient equipment. In 2012 the plant producing solar panels with annual
capacity of 20 MW was established in Sumgait city of Azerbaijan. The first produced modules have been
successfully installed in the mountainous areas in the regional stations of the mobile phone operators
and State Hydrometeorology Department of the Ministry of Ecology and Natural Resources of
Azerbaijan [32].

The State Programme of Socio-Economic Development of the Regions of Azerbaijan (2008-2015) and
the State Programme for the Development of Fuel and Energy Sector in Azerbaijan (2005-2015) provide
vast space to implementation of energy efficiency measures and application of renewables [28]. In 2013
the government made significant progress in improvement of investment climate for financing energy
efficiency projects. The International Finance Corporation (IFC) has endorsed the first loan to finance the
renewable energy and energy efficiency in Azerbaijan in small and medium size enterprises, raise public
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and business awareness in energy efficiency field [29].  In the same year, the European Investment Bank
signed a framework agreement with Azerbaijan to provide investment for construction of economic
and social infrastructure, and implementation of the climate change mitigation and adaptation projects
[30]

The Azerbaijan-Georgia-Turkey (AGT) Power bridge project was established in 2009 by Azenergy, the
Georgian State Electrosystem, and the Turkish Electricity Transmission Company, supported by USAID
and the US Energy Association. The project’s Phase II Final report published in March 2012 provides
study of technical potential for electricity trade between three countries, considering excess electricity
generating capacity in Georgia and Azerbaijan and the rapidly growing demand for electricity in Turkey
[31].

Only Icherisheher (Old city) part of Baku is a signatory to the Covenant of Mayors [3].

1.3.4 Belarus

The geographic location of Belarus between the Black and Baltic Seas makes it a strategically important
partner of Russia, other FSU and Europe. Having experienced economic challenges of the recent
recession, in 2011 Belarus ensured 5.3% economic growth by doubling its exports to Europe.  Belarus
has demonstrated a stable and rapidly growing economy in the past few years. The average annual GDP
growth in 2000-2010 comprise 7%. Heavily dependent on oil and gas imports, mainly from Russia, the
country has good energy transport and electricity transmission infrastructure [33]. In 2012 Belarus
imported 18.3 billion m3 of natural gas via pipeline from Russia [19]. Fuel and energy imports constitute
85% of the total consumption of primary energy resources.  Since 1990 the energy intensity of Belarus
decreased to the level ~0.23 kgoe/US$ PPP [33].  The total installed electricity capacity of Belarus is 8.4
GW, including large condensation electric power plants (CPP) (41.9%), large thermal power plants (TPP),
generating electricity and heat (53%), and small thermal (15MW) and wind power plants (2MW).  It is
planned that total installed electricity capacity of Belarus will increase to 11.9GW by 2020 [33].  The
primary energy consumption in Belarus in 2012 is dominated by gas and comprises 25.9 million tonnes
[19].

The Law on Energy Saving of Belarus was adopted in 1998. The law covers major coordination and
monitoring issues [34]. The Law on Renewable Energy Sources passed in 2010, and the draft law on
Energy Savings and Law on Heat Supply are in preparation. The National Energy Saving Programme has
been implemented in three stages for the periods of 1996-2000, 2001-2005, and 2005-2010. Through
implementation of the National Energy Saving Programme over the period of 2001-2010 Belarus
achieved reduction in energy intensity of GDP by 50.4%, and 13.87 Mtce saving on fuel and energy.  The
National Energy Saving Programme for 2011-2015 has a goal of 50% reduction in the energy intensity of
GDP from the level of 2005 by 2015. In 2011 the Council of Ministers approved the National Programme
of Local and Renewable Energy Sources Development for 2011-2015. The energy efficiency and energy
saving priorities are also included in the State Social and Economic Development Programme of Belarus
for 2011-2015.  Belarus has clearly defined its energy efficiency targets in the Concept of Energy Security
approved in 2007, where reduction of energy intensity of GDP is expected to be 50% in 2015 and 60% in
2020, of 2005 level, overall increase in fuel and energy saving in 2011-2015 up to 7 Mtce. The Concept
envisages long-term energy policy guidelines and twelve target indicators [33]. By 2020 Belarus targets
to cover 32% of its energy demand from renewable sources [41]. The government is planning to
achieve these targets through implementation of extensive energy efficiency measures, improvement
of institutional structure, introduction of the monitoring and controlling of energy consumption, energy
audits in organizations and industries, standardization and research. It has already established a state
system of technical regulations and standards for construction, including thermal energy passports for
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buildings, which are included in the package of design and certification/acceptance documents. This
allowed introducing energy efficiency classification of buildings. In 2009-2010 the Comprehensive
Programme of Design, Construction and Refurbishment of Energy Efficient Resident Buildings in the
Republic of Belarus has been agreed to continue until 2020.

Being totally dependent on energy imports, the improvement of energy saving and energy efficiency
policies in Belarus are vital.  Therefore, Belarus has built a well-designed legal system embracing
strategic areas and measures of energy saving and energy efficiency, use of renewables, as a part of
major energy policy of the country. The State Committee for Standardisation is a main body responsible
for implementation of the State Programme of Technical Control, Standardisation and Approval of
Energy Efficiency for 2011-2015. The programme envisages the development of state standards for
implementation of energy efficiency programmes based on the European Union system [35].

The thermal rehabilitation and modernization of residential buildings has been proven to be a major
energy saving measure. The government of Belarus estimated  50% of energy efficiency potential in
residential buildings of Belarus [36]. Annually, the government modernizes 450 thousand m2 of floor
within Minsk and sub regional programmes, in addition to 500 thousand m2 thermal modernization
as a part of rehabilitation of general buildings [33]. There are zones and micro districts of energy
efficiency housing in Belarus. The new Housing Code is to be adopted in the near future. It will
introduce obligatory issuance of energy passports for housing. The Ministry of Housing and Utilities
of Belarus is the principal institution providing main services for housing management and
maintenance. The economic benefit of the energy saving measures in the housing and utilities
sectors in 2006-2010 totaled 1,313 ktce (or BYR415 billion annually). During 2011-2015 the
government expects to achieve at least 885 ktce saving. In the industrial sector, in 2001-2011 the
energy consumption reduced to 7.2%. Through the implementation of the National Energy Saving
Programme in 2011-2015 it is expected to achieve another 15-20% reduction in specific energy
consumption for industrial production [33].

In 2012 EBRD approved it’s first loan under facility promoting energy efficiency and renewable energy
in Belarus. The reduction of energy consumption, development of renewable sources and
modernization of old infrastructure is one of the priorities of the government of Belarus. The
government is planning to install 2.5 GW high efficiency generation capacities through construction of
gas-vapour power units and modernization of existing equipment at power plants and decommission
of 1.8GW of inefficiency capacity.  The construction of 2.3 GW nuclear power plant is also envisaged in
the near future. The biomass, biogas, municipal waster, wind and hydro energy are estimated to be
economically feasible for future development of renewable energy sector of the country [37].  Belarus is
conducting a feasibility study to expand renewables sector and introduce advanced technologies [33].
The development of renewables in Belarus are seen as a major step to withstand unstable energy prices
and diversify energy supply. In 2009 the government passed the law on Tax Relief for Renewable Energy
Investors. In June 2011 Belarus adopted the resolution on Feed-In Tariffs for Electricity Generated from
Renewable Energy Sources. In July 2013 another programme titled Mitigation of Climate Change
Aftermath 2013-2020 has been adopted aiming at development of renewable sources [41].

The extensive educational measures, thematic lessons, competitions and energy marathons at pre-
school and secondary schools, as well as preparation of professionals in energy efficient technologies,
an energy management at higher education institutions indicate that Belarus has established a multi-
level system of education in energy efficiency and energy saving.

Belarus is actively collaborating with international organization, funds, and financial institutions, such as
World bank, GEF, UN Economic Commission for Europe (UNECE), and UN Development Programme
(UNDP). The country is participating in the International Energy Efficiency 21 project of UNECE [38]. The
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Sustainable Energy Financial Facility for Belarus (BelSEFF) has been established with financial support of
EBRD to promote improvement and implementation of energy policies of Belarus [39]. The number of
projects have been implemented within World Bank initiatives such as Energy Efficiency Programme
(2009-2016), Prevention of Climate Change (2002-2008), Modernisation of infrastructure (2002-2008,
2008-2010), and the Chernobyl Loan that includes a large energy efficiency component. In 2013 the
World Bank has approved Additional Financing Belarus Energy Efficiency project [40]. Two projects of
UNDP are successfully progressing  to improve energy efficiency in residential sector (2011-2015) and
develop wind energy potential (2011-2015).

1.3.5 Ukraine

With its large gas transit infrastructure, Ukraine transports huge volumes of Russian gas to the European
market. The country plays an important role for European energy security and benefits from substantial
transit revenues. Ukraine has a huge potential of hydrocarbon energy resources, such as natural gas,
shale gas and coal. The proven reserves of natural gas comprise 0.6 trillion m3 with the production of
18.6 billion m3; proven reserves of coal 33,873 million tonnes with production 45.9 million toe. The
primary energy consumption comprise 125.3 million toe, of which oil comprise 13.2 mtoe, natural gas
44.6 million toe, coal 44.6 million toe, nuclear energy 20.4 million toe, and renewables 0.1 million toe
[19].  Ukraine’s economy remains one of the most energy intensive among FSU countries (~0.44
kgoe/US$ GDP PPP), comparable to Russia and Kazakhstan, despite closure of some energy intensive
industries in 1990s, and recent energy efficiency measures [42, 48]. The State Agency on Energy
Efficiency and Energy Saving of Ukraine is a main institution coordinating and managing energy
efficiency policies of the government. The Agency is working on drafting the National Action Plan for
Energy Efficiency and Renewable Energy by 2020, according to which Ukraine is expected to reduce
energy consumption by 9%, and increase the share of renewables up to 11%  [43]. In 2013 Ukraine
signed protocol of cooperation within INOGATE programme of technical support for implementation of
Baku Initiative and the Eastern Partnership energy objectives. The major objectives are improvement of
legislative framework for the development of renewable sources, raising public awareness and capacity
building for stimulation and monitoring of energy efficiency [43].

In 2010 Ukraine acceded to the Treaty Establishing the Energy Community that aims at integration of
energy markets of Balkan countries and the European Union through harmonsation of regulations and
policies in these countries in line with the European Union [42]. In the same year Ukraine adopted the
Programme of Economic Reforms for 2010-2014, which raises the issues of inefficiency of energy sector
as a priority area for the government to address. As a result, in August 2013 Ukraine approved the
updated Energy Strategy of Ukraine until 2030 [44]. Some experts criticise the new strategy as too
ambitious and not coinciding with EU priorities, particularly, on the issues of coal consumption and
nuclear energy use. It is suggested that Ukraine has a good potential for biomass energy from wood
waste, agricultural waste and energy crop [45]. Nevertheless, the document sets a number of objectives
that would address energy security and reliability, energy efficiency improvements and reduction of
environmental impacts [42]. At the moment Ukrainian legislation on energy efficiency and renewables
consist of the Law on Energy Saving (1994), Law on Electricity Industry (1997), Law on Alternative
Energy sources (2003), Law on Combined Production of Heat and Electricity (Cogeneration) and Waste
Energy Potential (2005), Law on Heat Supply (2005), Law on Coalbed methane (2009), and amendments
to existing laws for introduction of “Green Tariffs” (2008), Incentives for Alternative Energy Sources
(2009), and Biofuel production and use (2009).  In 2010 the government of Ukraine set up the National
Commission for Utility Services Regulations of Ukraine as an authority responsible for licensing of
economic operations for production, transmission and distribution of energy, and development of tariff
policy  [46, 47].  For enforcement of practical implementation of these laws and regulations, the need of



Policy Department DG External Policies

28

good governance and improvement of institutional capacity are suggested. The top challenges in
Ukraine is utilisation of enormous energy saving potential, particularly in buildings and district heating
systems. This requires development of the regulatory and financial incentives, improvement of the
building code as well as having effective enforcement mechanisms in place [42].

The Ukraine Energy Efficiency Programme (UKEEP) is a dedicated credit line by the EBRD Sustainable
Energy Initiative. The key objectives of the programme are to increase energy efficiency and use of
renewables in the Ukraine through industry investments and technical support. The programme
provides free energy consultancy, energy audit, and any technical assistance that may help initial
project assessment [48].

Ukraine is successfully cooperating with the European Union and other stakeholders for approximating
its legislation and institutional framework to the European Union standards. EU-Ukraine Association
Agenda is a document adopted to facilitate EU-Ukraine Association Agreement. The energy efficiency,
renewables and environmental aspects are stated among priority goals of Ukraine, with particular
highlight on exchange of expertise required for implementation of EU Directives, clearly defined
government energy efficiency and renewables strategy, feasibility studies for methane capture projects,
and promotion of clean coal technologies [49].

Another initiative of the European Union to assist Ukraine with implementation of energy policies and
reduction of energy consumption is the Eastern Europe Energy Efficiency and Environmental
Partnership (E5P) [50]. To improve investment climate of Ukraine, the International Finance Corporation
has initiated residential energy efficiency project aiming at creation of effective legal and institution
platform to support Ukrainian homeowner associations and housing management companies to get
access to funding for modernization of residential buildings [53]. It’s noteworthy, that twenty five cities
of Ukraine have become signatories of the Covenant of Mayors [3].

1.3.6 Moldova

The Republic of Moldova is 94% dependent on imported energy: natural gas from Gazprom and
electricity from Ukraine [51]. The supplies of gas were severely interrupted in January 2009 due to the
dispute between Gazprom and Ukraine. The increasing energy tariffs are becoming important to local
government in Moldova. Although the end-user tariffs are still below market level, they are not
sufficient to cover the operating costs for the local utility suppliers. The energy sector continues to
experience financial difficulties due to accumulated debts. Despite reduction of energy consumption in
Moldova during transitional period, the energy intensity of Moldova remain high compared to other
Former Soviet Union countries, at the level of 0.45 toe/US$ GDP PPP. The largest energy consumer is
residential sector (40%), followed by industry (21%), and transport (15%) sectors [51].  The main
document regulating energy policy of the country is Energy Strategy of the Republic of Moldova till
2020 approved in 2007, and highlighting three priority areas such as energy security, energy efficiency,
and liberalization of energy market [52].  The strategy sets out a variety of approaches and types of
measures for various sectors of economy. The key principle is to gradually approximate national
legislation with the EU secondary legislation on energy efficiency, and promote increased public
awareness of economic benefits of energy efficiency. The Energy Strategy targets increase of the share
of renewables in the country energy balance up to 20% in 2020 [52].  The potential for renewables in
Moldova is estimated for wind, solar, biomass and hydro energy sources. In 2007 the share of
renewables in total energy consumption was 5.5% [51]. The financial mechanisms of attracting
investment for implementation of the strategy are not clearly defined.
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The main institution responsible for regulation of energy tariffs, licensing and promotion of competitive
energy market is the National Agency for Energy Regulation established in 1997. Similar to other
Eastern Partnership countries, Moldova needs re-adjustment of tariffs that would help to attract
investors to modernization of old power plants and construction of new ones [51]. So far the energy
efficiency projects in Moldova have been financed predominantly by international financial institutions
or donors [11]. EBRD established the credit line supported by grant funding and technical assistance
from the European Union for the initiative of Sustainable Energy Financial Facility for Moldova (MoSEFF)
[21]. The project will finance small-scale energy efficiency in small and medium size enterprises,
including commercial buildings. ESIB and EBRD are both financing residential and property businesses
with particular focus on the integration of energy efficiency standards [2]. The World Bank has been
active in Moldova providing support to the rehabilitation of the infrastructure in the energy sector, by
investing in metering, dispatch and transmission, as well as district heating boilers and sub-stations. The
residential sector in Moldova is the biggest energy consumer, therefore, the most effective way to cope
with the price increase at the municipal level is seen through the energy planning and implementation
of energy efficiency projects on public buildings. This suggests energy consumption reduction by 20-
40%. The lack of financing mechanisms is a serious limiting factor for implementation of energy
efficiency and saving activities in Moldova.

The Alliance to Save Energy within Municipal Network for Energy Efficiency programme helped
Moldovan Government to develop Heat Sector Development Strategy, approved in February 2003, and
to draft the Heat Law, which would enable the implementation of the Heat Sector Development
Strategy. The draft law envisages the legal framework for production, transmission, distribution, supply
and consumption of heat. The project assisted drafting of the Housing Law, and restructuring the
National Agency for Energy Efficiency that took place in 2006. The Alliance worked closely with Home
Owner’s Association and conducted extensive public awareness activities.

The following legislative documents have been adopted to define energy efficiency priorities  in
Moldova

Moldovan National Development Strategy 2008-2011

Energy Strategy of the Republic of Moldova till 2010

National Programme of Energy Conservation 2003-2010

National Energy Efficiency Programme 2011-2020

The last document developed by the National Agency for Energy Efficiency states that by 2016 Moldova
aims to achieve intermediary energy savings target of 9% to the baseline of 2009. The energy saving
targets of Moldova are going to be implemented through three-stage activities stated in National
Energy Efficiency Action Plan 1 based on Template I+II for 2013-2015, National Energy Efficiency Action
Plan 1 based on Template II+III for 2016-2018, National Energy Efficiency Action Plan 1 based on
Template III for 2019-2021 [54]. Thirteen cities of Moldova are signatories of the Covenant of Mayors [3].
The Republic of Moldova is a signatory to Energy Charter Treaty.

1.4 Major barriers to energy efficiency policies in Eastern Partnership countries

The initiatives described above clearly demonstrate the efforts of the governments to promote and
develop an energy efficiency concept in each country, transfer to a low-carbon economy, increase use
of alternative energy sources to ensure energy security, diversity of energy supplies, and sustainability
of the economical development. The implementation of energy efficiency policies in Eastern
Partnership countries is closely linked with several country-specific factors such as legislative and
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regulatory deficiencies, poor investment climate, inadequate institutional framework, energy tariffs and
subsidies for renewables, as well as ownership of people over energy efficiency activities and
achievements. Particular conditions of each country need to be taken into account to understand true
barriers for successful implementation of energy efficiency polices. The following areas have been
identified as major constituting barriers in implementation of energy efficiency policies:

1.4.1 Legal, regulatory and policy framework

Energy efficiency project development and management capacities

Private and public sector interest in investing into energy efficiency projects

Legal, regulatory and policy framework

In recent years, good progress has been made to bridge the legislative and regulatory gaps. The
implementation of existing legislation supporting energy efficiency is hindered by the lack of
appropriate funding mechanisms as well as motivating and monitoring systems in some Eastern
Partnership countries. Various economic tools such as incentives, standards, secondary regulations,
prices, tax credits, and fines could improve behavioral attitudes of the consumer. The legal motivating
conditions for implementation of energy efficiency activities have not been established yet in most
Eastern Partnership countries. Absence of control over consumption is one of the major issues in some
countries, whereas others have successfully set up control mechanisms. Along with ambitious targets,
the proper energy efficiency policy is not clearly formulated in some countries. For the most part, in
these countries large companies and industrial operators limit energy efficiency activities with
implementation of small renewable energy development projects.  Economically more stable countries
can afford funding of renewable energy projects from the government budget in a form of allocations
for environmental activities, however, economically sensitive countries can not afford investing in
extensive energy efficiency projects without external financial support. Although the area of renewable
energy development gains bigger attraction in all Eastern Partnership countries, the legislative and
regulatory framework in this area is also incomplete, and does not fully address issues such as feed-in
tariffs for electricity generated from renewables, procurement and distribution of electricity through the
national grid, etc.

1.4.2 Local capacity and public awareness

Although all countries have a promising energy efficiency potential, the implementation of energy
efficiency projects depends on governments’ political will to provide an adequate environment for the
implementation of such projectsMost countries have developed strategies and policy documents, and
prioritised energy efficiency activities; however they lack practical tools for their implementation.  The
implementation of energy efficiency policies is undermined by a limited awareness of the potential
energy savings and an underestimation of its benefits. Along with this, countries lack skills and
knowledge to prepare fundable energy efficiency projects. Energy management system is weak or not
applied. It reveals that capacity building activities; trainings and public awareness activities are needed
to promote current energy efficiency efforts to the next level. For instance, the important aspect of
implementation of energy efficiency projects is availability of energy audit systems that would help
private and public sector in evaluation of energy saving potential and undertaking appropriate
measures to fully exploit that potential within a particular project. For this kind of activities, some
Eastern Partnership countries lack regulations and standards, or these activities are not mandatory
within organizations, or expensive.
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1.4.3 Investment climate

Poor legislative and regulatory environment, lack of awareness of economic benefits of energy
efficiency, absence of stimulating condition are major obstacles of investments to the energy efficiency.
Low public and private sector interest in investing into energy efficiency projects also stem from low
awareness of benefits of energy efficiency projects. In most cases, the lack of interest is a result of low
economical viability of these projects, and high risk for companies and banks, considering low energy
tariffs (electricity and heating). Energy efficiency projects are not regarded as an important economic
resource or source of revenue.  Along with low awareness, banks, companies and households are not
prepared to invest into energy efficiency due to lack of capacity, skills and training in the banking sector
to evaluate the financial potential of energy efficiency projects.

1.5 Conclusion

Eastern Partnership countries have made good progress in promoting energy efficiency concepts,
which was a difficult task if we consider the slow pace of conducting reforms in these countries, climate-
skepticism and fear of hindering economic growth with increased spending on green technologies and
reduction of greenhouse gas emissions. The study reviewed the efforts of each country and
international cooperation to promote energy efficiency and energy saving among public and private
sector, however, these activities are rather sporadic than consistent on the background of existing
legislation. The huge energy efficiency and energy saving potential of Eastern Partnership countries
prompts the need to take further steps toward improvement of legal, financial and human capacities in
these countries to move forward. While some countries have adopted national programmes and
strategies for implementation of energy efficiency targets in the country-specific context, others are yet
to formulate their energy efficiency goals and priorities.
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2. COMPARISON OF ENERGY EFFICIENCY MEASURES IN RUSSIA TO
THOSE IMPLEMENTED BY DEVELOPED COUNTRIES (INCLUDING
IEA MEASURES), Alexander GUSEV, German Institute for International
and Security Affairs (SWP)

Abstract

The paper considers Russian energy efficiency measures in comparison to the recommendations of the
International Energy Agency and to the measures implemented by developed countries. Russia started
to actively develop legal bases for energy saving during the Presidency of D. Medvedev. Thus, in 2009
the Federal law on energy efficiency was adopted and a year later Federal programme on energy saving
which establishes 89 indicators in different sectors to be achieved by 2020. Government policy on
energy efficiency covers mainly state-funded organisations and residential buildings as well as lighting
and appliances. Industry and the transport sector, which have considerable energy saving potential, are
mostly not covered by the governmental programme. The first assessment of intermediate results by
the Center of Energy Efficiency in Russia shows that out of 89 established indicators 47 are not achieved.
This is explained by the failure of mandatory energy audits, the lack of an energy services market, lack of
long-term financial capital, the non-obligatory character of many norms and standards on energy
efficiency, and the resulting lack of monitoring

2.1 Executive Summary

Enactment of the Federal Law on Energy Efficiency in 2009 gave a considerable impetus to the
development of the legislative framework on energy efficiency in Russia. This has greatly improved the
position of Russia in the ranking of countries implementing energy efficiency measures recommended
by the IEA. However, the Russian energy saving measures focused mainly on state-funded organisations
and residential buildings as well as lighting, while transport and industry were mostly not covered by
the law.

Government measures to increase energy efficiency in buildings were partly successful. They led to the
reduction of energy consumption in new and renovated buildings, the installation of energy-efficient
equipment, the installation of metering devices and the mandatory labelling of buildings. Apart from
that, a special programme on harmonisation and implementation of European technical standards in
the construction sector is being implemented.

However, energy efficiency measures in buildings are still lagging behind the measures implemented in
developed countries. This is due to the non-obligatory nature of many federal standards on energy
efficiency in buildings, and the lack of transparent monitoring of the use of energy efficient materials
and technologies. In addition, government policy on mandatory energy auditing in buildings almost
completely failed. In Russia, there are no buildings with net-zero energy consumption.

In the industrial sector energy efficiency policy is almost completely absent and far behind developed
countries. The government did implement some measures, namely first, an energy audit and
preparation of an ‘energy passport’, and second, the adoption of a national energy management
standard on the basis of international standard ISO 50001. However, current Russian legislation does
not compel or incentivise companies to implement energy management systems. In addition, the lack
of long-term financial funding for small and medium-sized enterprises and the lack of an energy
services market also do not stimulate industrial companies to increase energy efficiency.
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Of the IEA measures on energy efficiency in the transport sector, Russia applies very few. Firstly, there is
a shift going on from gasoline and diesel to natural gas in light vehicles and public transport. Secondly,
Russia has applied the Euro-3 standard for fuel and the Euro-4 emission standard for vehicles. But in
Russia there are no regulations and measures aimed at improving the performance of non-engine
components (tyres, air conditioning, lighting); promoting and implementing eco-driving; and
increasing the overall energy efficiency of national, regional and local transport systems.

In lighting, the majority of the IEA recommendations has been implemented in Russia. Since 2011 there
is a ban on the sale of 100 Watt incandescent bulbs. The market of energy efficient bulbs is growing
though incandescent bulbs still prevail. To enhance the current trend, a further ban on sale of 75 and 25
Watt incandescent bulbs will be implemented.

Legislative regulation on energy efficiency in appliances and equipment was improved significantly in
the past years. Based on EU legal practices, mandatory equipment labelling and energy efficiency
classes were established. However, mandatory labelling is often not implemented and rigorous
monitoring is lacking.

Russia’s huge energy-saving potential offers excellent opportunities for the EU-Russia cooperation in
the sphere of energy efficiency. Besides, energy efficiency is a less sensitive and politicised issue
between Russia and the EU than, for example, gas. In this respect, energy efficiency programs are an
excellent opportunity to increase mutual bilateral trust between Russia and the EU and tighten the links
between Russian and European companies.

Rising prices for electricity increase the attractiveness and profitability of projects for foreign investors.
At the same time, the increase in prices will force Russian companies and the general population to
think about energy efficiency. Consequently, European solutions and know-how will be in great
demand. In addition, the need to improve energy efficiency in companies will also increase the demand
for European technologies and equipment in the Russian market.

The lack of necessary statistical data is a serious impediment to energy efficiency in Russia. Thus, the
EU’s experience in establishing effective data collection systems is indispensable for Russia.

Bilateral projects between Russia and EU countries mostly face problems such as an incomplete legal
basis, administrative and technological issues, and difficulties in negotiations with municipal and
regional authorities. However, through public-private partnerships or project-financing mechanisms, it
is possible to avoid or to diminish the impact of such problems.

2.2 Introduction

In 2009, Russia was ranked last in the implementation of the IEA's 25 recommendations on energy
efficiency. The situation began to change when Dmitry Medvedev as President of Russia in 2008 set a
target to reduce energy intensity of Russian GDP by 40% by 2020. Following this decree, in 2009 the
Federal Law on Energy Efficiency and in 2010 the state programme on energy savings were adopted.
These documents created a legal basis for the implementation of energy efficiency policy in Russia and
established key objectives and target indicators in different sectors of the economy. However, the
government measures were mostly focused on state-funded organisations and residential buildings,
lighting and appliances while such sectors as industry and transport were hardly covered by the
programme at all.
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Following the Federal Law on Energy Efficiency more than seventy regulations and standards regulating
energy saving and energy efficiency were adopted. While developed countries spent several decades to
develop the appropriate legal basis and mechanisms to improve energy efficiency, Russia has tried to
do the same job in just 2-3 years. The rush in legal development and the lack of discussions with the
expert community had a negative impact on the quality of adopted documents, which required
numerous amendments and thus hindered the progress of energy efficiency in Russia.

2.3 Buildings

The buildings sector (including residential and services) accounted for 32% of Russian final energy
consumption in 2011, making it the second largest energy end-use sector after industry but having the
greatest energy-saving potential, equal to 77.4 mtoe(4). ‘Most of the energy is used for space and water
heating. The combined share of energy used for cooking, appliances and lighting is estimated to be less
than 20%’(5). There has been a steady increase in energy consumption in this sector, primarily as a result
of high losses. For example, 70% of the heat produced does not reach the consumer, with 40% losses
occurring during transmission and 30% directly in buildings(6). Thus, energy consumption in buildings
could be reduced by two-thirds by cutting back on the heating of spaces and water(7). A good example
is a project led by the World Bank in which 650 buildings in Cherepovets were renovated in the late
1990s. This showed that it was possible to reduce heat demand by 45%(8).

Despite the huge potential for energy savings, the market of energy efficient equipment and
technologies was limited in the past by low domestic electricity tariffs. Up to 2007, the cost of
construction in Russia was only 20-30% lower than on international markets, while domestic tariffs for
energy resources were 6-7 times lower. However, in the last few years, there has been a rise in tariffs for
electricity by more than 45% and for gas by more than 60%, which has  significantly increased the
attractiveness of energy efficiency measures(9).

Mandatory building energy codes and minimum energy performance. The Federal Law on Energy
Efficiency established requirements to update building codes on energy efficiency standards for new
buildings at least once every five years. The law also introduced mandatory labelling of buildings and
established a target for reducing energy consumption in public buildings annually by 3%(10).

The Ministry for Regional Development establishes and specifies requirements for the construction
sector, building technologies and materials. It also requires the reduction of energy consumption in
new buildings by at least 15% in 2011-2015, by 30% in 2016-2019, and by 40% from 2020(11).

4 Bashmakov, I., Energy Efficiency Increase in Russian Industry, CENEf, Moscow, 2013, p. 14.
http://www.cenef.ru/file/UK_I_01.pdf
5 World Energy Outlook, IEA, Paris, 2011, p. 279.
6 Current Aspects of Energy Efficient Buildings in Russia, UNDP/GEF, 2011, p.5.
http://www.undp.ru/index.php?cmd=publications1&iso=RU&lid=2&id=136
7 Energy Efficiency in Russia: Untapped Reserves, World Bank/IFC, 2008, p.39-41.
http://www.ifc.org/wps/wcm/connect/400e24004b5f69148d21bd6eac26e1c2/Final_EE_report_engl.pdf?MOD=AJPERES
8 Lights Out? The Outlook for Energy in Eastern Europe and the Former Soviet Union, World Bank, Washington, 2012, p.54.
http://siteresources.worldbank.org/ECAEXT/Resources/258598-1268240913359/Full_report.pdf
9 Current Aspects of Energy Efficient Buildings in Russia, UNDP/GEF, 2011, p.5.
10 Federal Law N261, Energy saving and energy efficiency increase, Government of Russia, Government of the Russian
Federation, adopted 26.11.2009. http://www.rg.ru/2009/11/27/energo-dok.html
11 Decree N 262, On Energy Efficiency Requirements to Buildings and Constructions, Federal Ministry for Regional Development,
28.05.2010. http://www.garant.ru/products/ipo/prime/doc/12076199/
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Also, the National Association of Builders of Russia on behalf of the Russian Ministry for Regional
Development has prepared and is implementing a comprehensive programme on the harmonisation of
Russian and European regulations in the construction industry. The programme is developed on the
basis of European guidance in the form of ‘Implementation and Use of Eurocodes’ and provides the use
of European standards in the construction sector of Russia(12). At present, there are over 230 standards in
construction, based on international and European documents(13).

Aiming for net-zero energy consumption in buildings. Presently, in Russia there are no buildings with
zero energy consumption. The legislative basis in this sphere is also lacking. There are several buildings
with low energy consumption, for example, an energy-efficient house, built in Moscow and a ‘Green’
house built near Moscow(14). Construction of buildings with net-zero energy consumption in Russia is
considered to be more expensive than in Europe. According to experts’ estimations, construction costs
may be two-three times higher, making it unprofitable with low prices for electricity. Consequently,
what construction companies offer consumers as energy-efficient buildings are buildings of higher
quality with lower energy and water consumption (10-30% lower than in standard houses).

In energy neutral housing construction, the EU experience would be very useful for Russia. 'Several
Member States have already set up long-term strategies and targets for achieving low energy standards
for new houses. For example, in the UK the ambition is to have zero carbon homes by 2016. In France all
new buildings by 2020 should be energy positive'(15). Germany and Austria accounted for 17,000 low
energy houses in 2009 alone.

Improving energy efficiency of existing buildings. The Federal Law on Energy Efficiency requires
mandatory energy audits only for state-funded organisations, not for residential buildings. All energy
audits should have been undertaken by 31 December 2012 and should have led to the drawing up of
‘energy passports’. But since most organisations had no experience in completing an energy passport,
they just copied the information from each other. Consequently, of 38,000 energy passports submitted,
only 2,000 were considered by the Ministry for Energy to have been well-done – that is 5 percent(16). The
problem of energy audits and passports is linked to the lack of qualified energy auditors. Since the
Federal Law on Energy Efficiency was approved, about 20,000 energy auditor diplomas have been
issued. The qualifications for a licence are low: to obtain a diploma, one needs simply to pass a 72-hour
course, which is offered by a number of companies. This had led to a great increase of poorly qualified
auditors and to low prices for audits with a corresponding decrease in quality.

The Federal Law on Energy Efficiency also requires a reduction in energy consumption at state-funded
organisations by 3% per year for five years(17). The first problem with this law is that the organisations
are monitored on an annual basis. If they reduce energy consumption by 15% in the first year, they still
have to reduce consumption by 3% each year in the following years. The second problem is that the
requirement for an annual reduction of energy consumption by 3% is applied both to old and new

12 Current Aspects of Energy Efficient Buildings in Russia, UNDP/GEF, 2011, p.5-6.
13 Pugachev, S., The Use of International and European Standards in Construction Sector, National Aassociation of Builders of
Russia, 19.07.2011. http://www.nostroy.ru/sitePage.do?name=leftmenu0&id=4
14 Gorshkov, A., ‘Technology and Organization of the building with zero energy consumption’, in: Construction of Unique
Buildings and Structures, 2013, N3(8). http://unistroy.spb.ru/index_2013_08/2_gorshkov_derunov_zavgorodnij_08.pdf
15 Low Energy Buildings in Europe: Current State of Play, Definitions and Best Practices, European Commission, 25.09.2009,
Brussels, p.9. http://ec.europa.eu/energy/efficiency/doc/buildings/info_note.pdf
16 ‘Amendments to the Federal Law on Energy Efficiency Increase’, State Informational System on Energy Efficiency Increase,
23.01.2013. http://gisee.ru/news/events_top/43131/
17 Federal law N261, Energy saving and energy efficiency increase, Government of Russia, adopted 26.11.2009.
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buildings, without taking into account whether there is a reduction potential at a new building or
not(18).

The Ministry for Regional Development establishes requirements for energy efficiency in buildings
including energy consumption per square meter. It also requires the reduction of energy consumption
in renovated buildings by at least 15% starting from 2016 and by 15% more starting from 2020(19).

The Federal Law on Energy Efficiency also establishes requirements to equip all state-funded
organisations and residential buildings with metering devices for electricity, heat, water, and gas.

Building energy labels or certificates. According to the decree by the Federal Ministry for Regional
Development, an energy efficiency class should be established for all new and renovated buildings and
can range from A to E(20). However, it is not established what such an energy certificate should exactly
measure nor is the procedure for issuing certificates established. Comparing the norms for energy and
heat consumption for buildings in Russia and in Germany, it is clear that in Germany stricter regulations
are applied. The difference between Russia and Germany for energy consumption in buildings will most
likely be a factor of 2.5 by 2020(21).

Improved energy performance of building components and systems. Federal law N262 requires all new
and renovated buildings to be provided with energy efficient equipment, including, for example,
heating appliances, thermostats, and lifts(22).

Assessing the first results of these measures, it is possible to conclude that due to the active state policy
in this sector, energy consumption was decreased in state-funded organisations by 14% and in
residential buildings by 6.5% in 2008-2011. Besides, equipment with metering devices has increased by
40% since 2007(23).

However, despite certain successes in this sector, there are still considerable barriers to improved
energy efficiency in buildings. They are related to the non-obligatory nature of many federal standards
on energy efficiency in buildings, and the lack of transparent monitoring of the use of energy efficient
materials and technologies. In addition, low electricity and gas tariffs in comparison to the EU countries
make the projects on energy efficiency increase in buildings unprofitable.

Another serious problem hindering energy efficiency is the lack of necessary statistical data. For
example, there is no information on total energy consumption of different means of transport, energy
consumption in residential buildings and state-funded organisations and the number of energy
efficiency appliances being sold(24).

Comparing the number of energy efficiency measures in buildings in the EU in the framework of the EU
MURE project to those implemented in Russia, it is clear that in Russia fewer measures have been taken
than for example in Germany, the UK, France. It should also be noted that in many EU countries ‘white

18 Bashmakov, I., Comparison of Russian Measures on Energy Efficiency with Measures implemented by the Developed Countries,
CENEf, Moscow, 2012, p.20.
19 Decree N 262, On Energy Efficiency Requirements to Buildings and Constructions, 28.05.2010.
20 Decree N 262, On Energy Efficiency Requirements to Buildings and Constructions, 28.05.2010.
21 Koval, S., ‘To the Plans on Energy Efficiency Increase in Buildings in the EU and Russia’, Portal-Energo, 21.03.2012.
http://portal-energo.ru/articles/details/id/479
22 Decree N 262, On Energy Efficiency Requirements to Buildings and Constructions, 28.05.2010.
23 Bashmakov, I., Target Indicators Assessment of the State Programme on ‘Energy Savings and Increased Energy Efficiency in the
period to 2020, CENEf, Moscow, 2012, p.10. http://www.cenef.ru/file/Indicators.pdf
24 Development of Energy Efficiency Indicators in Russia, IEA, 2011, p.10.
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certificates’ as well as certification of buildings for energy efficiency classes and specific emission limits
of greenhouse gases are either planned or have already been launched. For example, 'Poland
implemented the White Certificate system, as a horizontal measure, established by Energy Efficiency
Law in 2011. The system will work similarly to the existing green and red certificates'(25). Germany has
included in its revised Energy Saving Ordinance of 2012 the climate neutral building standard which
should be met by new buildings by 2020(26).

2.4 Industry

Russian Industry, being a key consumer of electricity (35.3% of total energy consumption(27), possesses
an energy saving potential of 114 Mtoe, which is equal to 43% of the total energy consumption in the
industry sector. Industry also accounts for 22% (240 million tons of CO2 equivalents) of the whole
potential greenhouse gas emission reduction in Russia(28). However, despite this huge potential, state
policies on energy efficiency in industry are very limited and do not correspond to the IEA
recommendations.

Adoption of energy management protocols (in particular ISO 50001).  In many developed countries
standardisation in the field of energy management began about 20 years ago, while Russia took part in
plenary meetings on energy management protocols (ISO/TC 242) for the first time only in 2009 with the
beginning of the presidential campaign on energy efficiency. In December 2012 national standard
GOST R ISO 50001-2012 came into force in Russia(29). This was based on international energy
management standard ISO 50001:2011. However, the current Russian legislation neither compels nor
encourages organisations to apply the standard and implement the energy management system.
Besides, the standard has not been synchronised with the previously accepted standards and
legislation, particularly in the use of terminology. For example, the existing regulation does not contain
the term ‘energy effectiveness’ but uses ‘indicator of energy efficiency’ instead.

Measures to promote energy efficiency in small and medium-sized enterprises. A package of measures
to promote energy efficiency in small and medium-sized enterprises is lacking. Lack of long-term
financial capital is considered to be the main obstacle to the implementation of energy-efficiency
projects in Russia. This situation is mostly due to stringent bank policies that offer short-term credit lines
with high interest rates. Thus, banks are ready to finance projects up to 5–6 years with interest rates of
13–17 percent in rubles. Under these circumstances, the government should create the necessary
conditions to increase the availability of investment resources for businesses using financial instruments
such as tax exemptions, accelerated depreciation, target bonds and grants for R&D. The law on energy
efficiency contains a number of measures, but they are not sufficient. A possible solution could be equal
co-financing of projects by municipal authorities. In this case companies could take smaller loans, the
payback period would be shorter and the modernised system would be able to work at least five years
without additional investments.

25 Energy Efficiency Policies and Measures in Poland, ODYSSEE-MURE, Warsaw, October 2012, p.51. http://www.odyssee-
indicators.org/publications/PDF/poland_nr.pdf
26 Energy Efficiency Policies and Measures in Germany, ODYSSEE-MURE, Karlsruhe, 2012, p.46. http://www.odyssee-
indicators.org/publications/PDF/germany_nr.pdf
27 Bashmakov, I., Energy Efficiency Increase in Russian Industry, CENEf, Moscow, 2013, p.14.
28 Bashmakov, I., Energy Efficiency Increase in Russian Industry, CENEf, Moscow, 2013, p.14.
29 Stepanova, M., ‘Do we need national standard ISO 50001-2012, establishing energy management standards?’, Academy of
Additional Professional Education, 22.10.2012. http://academdpo.ru/nuzhen-li-nam-gost-r-iso-50001-2012-
ustanavlivayushhij-standarty-energomenedzhmenta/
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Minimum energy performance standards for electric motors. There are no energy efficient standards for
electric motors in Russia.

Complementary financial policies that promote energy-efficient investment. Again these measures are
missing in Russia.

The Federal Law on Energy Efficiency establishes energy audits and the issuing of energy passports by
all utilities, energy suppliers and public bodies and authorities as a key energy efficiency measure.
Mandatory energy audits are indeed one of the basic and most effective tools to increase energy
efficiency. However, in Russia, this process almost completely failed for various reasons, the most
important one being that the passports were considered to be a final goal and the government did not
develop any clear further plans on measures to be implemented after the energy audits were made and
the passports were issued.

It is not surprising, then, that 18 out of 33 target indicators in industry established by the federal
programme on energy efficiency were not achieved. Moreover, on six indicators the situation even
deteriorated in comparison to the base year of 2007. As a result, the energy intensity of industrial
production increased compared to 2007(30).

Legislation in the United States and Europe pays much more attention to energy saving in industry.
Analysis of the number of policies applied in EU industry shows that in Germany 30 policy measures are
applied, in France — 15, the UK — 20, the Netherlands —7. In total, as of January 2012, the MURE(31)

database contained a total of 289 industry measures, out of which 183 were in operation(32). As a key
element of policies on energy efficiency in industry, in the EU financial measures and voluntary
agreements remain as the core of the policy mix for industry while legislative and fiscal measures are
less often implemented. Besides, the role of information measures such as energy audits, information
campaigns and training has grown in the EU.

The EU experience illustrates very well that even the use of international energy management
standards by the companies should be accompanied by appropriate incentive mechanisms. Significant
are, for example, the experiences of Ireland, Sweden and Denmark in implementation of the standard
EN 16001 (2009). All three countries introduced so-called voluntary or long-term agreements with
industry to promote systematic energy management practices. What all three agreements had in
common was that companies were reimbursed for the implementation of the standardised energy
management system (EnMS 16001) in the form of lower energy or carbon taxes. Although the details of
the approaches differed in the countries, all three cases were successful(33).

One example of voluntary agreements between the government and the business community in Russia
was a package of measures which came into force in January 2009, which was aimed at reducing air
pollution from gas flaring. The measures concerned primarily large companies such as Bashneft, Tatneft,
Surgutneftegas, Rosneft and Gazprom. At the beginning of 2012, the prescribed levels of effective
utilisation of associated gas were reached only by Surgutneftegaz and Tatneft. On average, during the

30 Bashmakov, I., Target Indicators Assessment of the State Programme on ‘Energy Savings and Increased Energy Efficiency in the
period to 2020, CENEf, Moscow, 2012, p.10-11. http://www.cenef.ru/file/Indicators.pdf
31 MURE (Mesures d'Utilisation Rationnelle de l'Energie) provides information on energy efficiency policies and measures
that have been carried out in the Member States of the European Union.
32 Energy Efficiency Policies in Industry: Lessons Learned from the ODYSSEE-MURE Project, ADEME, September 2012.
http://www.odyssee-indicators.org/publications/PDF/Industry-policies-brochure.pdf
33 IEA Energy management programs for industries, IEA, 2012, p.50.
http://www.iea.org/publications/freepublications/publication/policypathwaysindustry.pdf
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first three years of the programme, the share of gas fired in flares decreased from 84.1% to 76%, not a
very impressive result. Therefore, in 2012 the government adopted a package of additional economic
incentives to reduce gas flaring, which involved higher penalties for any emissions from flaring more
than 5% of the whole volume of extracted gas(34).

In the mid-term the improvement of energy efficiency in industry will mostly depend on the
introduction of new machinery and technologies, ‘as existing industrial assets reach the end of their
useful life’(35). In turn the speed of this turnover partly depends on energy prices. As in the mid-term the
prices for electricity are expected to rise(36), Russian companies, competing on international markets, will
start to lose their competitiveness if they do not take measures, especially energy-intensive industries
such as metallurgy and the extraction industries.  However, a mere increase in electricity prices is not a
sufficient factor to stimulate companies to invest in new technologies. The logic behind mandatory
energy audits and energy passports was to show the potential of energy saving opportunities and to
encourage companies to invest in new technologies. This has not been successful, as the energy
services market remains undeveloped and there is a lack of long-term financial mechanisms.

2.5 Transport

According to the estimates of the International Energy Agency, the transport sector in Russia is in fourth
place in energy savings potential, after buildings, the electricity and heating sector, and industry(37). The
transport sector accounts for 21% of final energy consumption (90 Mtoe)(38). According to estimates by
the Center for Energy Efficiency, the total potential for energy savings in the transport sector is equal to
30.5 million Mtoe(39). Moreover, according to the IEA prognosis, ‘energy demand in the transport sector
of Russia is projected to continue to grow at the fastest rate, albeit at a slower pace, averaging 1.3% per
year’(40).

Indeed, in the last decade, Russia has experienced a steady growth of road transport. The vehicle park
grew from 31 million vehicles in 2005 to 47.9 million in 2013(41). The share of light vehicles accounts for
nearly 81%, that is 38.8 million cars(42). The increase in car ownership has led to a significant decrease in
the energy efficiency of passenger transport. Fuel consumption increased in Russia in parallel with the
increase in the number of vehicles. Car fuel consumption is the major factor that contributed to the
increase of primary energy consumption in the last decade. In 2005 Russian vehicles consumed 50.9
million tons of fuel(43), in 2011 this was 62.5 million tons(44). More than 70% of the fuel is being
consumed in the European part of Russia.

34 Decree N1148  № 1148, On peculiarities of calculating charges for Emissions from combustion gas in flares and/or dissipation
of associated gas, Government of the Russian Federation, 08.11.2012.
35 World Energy Outlook, IEA, Paris, 2011, p.276.
36 Forecast of socio-economic development of the Russian Federation for the period 2013-2015, Ministry for the Economic
Development of the Russian Federation adopted 14.12.2012.
http://www.economy.gov.ru/minec/activity++++++++++++++++++++++/sections/macro/prognoz/index
37 World Energy Outlook, IEA, Paris, 2011, p.277.
38 World Energy Outlook, IEA, Paris, 2011, p.277.
39 Bashmakov, I., ‘Energy Efficiency Increase in Transport Sector’, CENEf/ABOK, 2010.
http://www.abok.ru/for_spec/articles.php?nid=4500
40 World energy outlook, IEA, Paris, 2011, p.278.
41 ‘The park of auto transport in Russia’, Russian Federal State Statistics Service, 2008.
http://www.gks.ru/bgd/regl/B09_55/IssWWW.exe/Stg/02-28.htm
42 ‘Russian Car Market 2013', AutoStat Analyticals, 30.04.2013, p.2. http://www.autostat.ru/catalog/product/146/
43 Energy Efficiency in Russia: Untapped Reserves, World Bank/IFC, 2008.
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Of the IEA recommendations on energy efficiency in transport, Russia has followed two: there is a shift
from gasoline and diesel to natural gas in light vehicles and public transport, and Russia has applied the
Euro-3 standard for fuel and the Euro-4 emission standard for vehicles.

Mandatory vehicle fuel efficiency standards. Measures to improve vehicle fuel-efficiency. Starting from
January 2013 in accordance with the requirements of technical regulations(45) a new environmental
standard for gasoline and diesel fuel, Euro-3, came into force. The Euro-4 standard is expected to be
applied from 2015, and Euro-5 from 2016. In the EU Euro-4 standard was already in force in 2005, since
2009 only the Euro-5 standard is allowed, and from 1 September 2014 the Euro-6 standard will come
into force(46). The reasons for Russia’s lagging behind the EU are numerous. For one thing, the oil
companies have fallen behind in the modernisation of refineries. At the same time, the same oil
companies have repeatedly argued that the cars produced in Russia can only handle the Euro-3 fuel
standard. However, the real reason seems to be rather that the oil companies prefer to invest in the
expansion of their facilities and the construction of new refineries, not in the modernisation of old ones.

European emission standards for vehicles. In order to protect the public and the environment from
exhaust emissions, a special technical regulation was adopted in 2005. It implied that only cars
complying with Euro-4 standard should be imported and produced in Russia starting from January
2010. But then, amendments were made and the shift to the Euro-4 emission standard occurred only in
January 2013. Despite the adoption of the new standard, vehicles produced before 31 December 2012
can still be used with Euro-3 certificates(47).

Fuel-efficient non-engine components. Eco-driving. Transport system efficiency. In Russia there are no
regulations and measures aimed at improving the performance of non-engine components (tyres, air
conditioning, lighting); promoting and implementing eco-driving; and increasing the overall energy
efficiency of national, regional and local transport systems.

Thus, in Russia there are very few measures promoting efficiency in the transport sector. As a result,
none of the four target indicators in the transport sector established by the federal programme on
energy efficiency has been achieved so far. Moreover, some indicators even became worse in
comparison to the base year (2007)(48).

The situation is aggravated by the fact that there are no data on total energy consumption in the
transport sector in Russia, and data on energy consumption by different transport modes is very scanty.
This partly explains why energy efficiency policies in the transport sector are few and far between.

However, despite the lack of incentive mechanisms and appropriate legislative framework, in the mid-
and long-term, we may expect to see an energy efficiency increase in the transport sector for the
following reasons. Firstly, Russia is increasing the number of vehicles running on liquefied petroleum

44 ‘The park of auto transport in Russia’, Russian Federal State Statistics Service, 2008.
http://www.gks.ru/bgd/regl/B09_55/IssWWW.exe/Stg/02-28.htm
45 Technical regulations On Requirements to automobile and aviation gasoline, diesel and marine fuel, jet fuel and heating oil,
Government of the Russian Federation, adopted 16.04.2012. http://www.nge.ru/g_regl.htm
46 On type approval of motor vehicles with respect to emissions from light passenger and commercial vehicles (Euro 5 and Euro 6)
and on access to vehicle repair and maintenance information, Regulation (EC) No 715/2007 of the European Parliament and of
the Council of 20 June 2007. http://europa.eu/legislation_summaries/environment/air_pollution/l28186_en.htm
47 Governmental Decree N2, Amendments to Paragraph 13 of Technical Regulations ‘Requirements to the Release pollutant gases
by automotive vehicles, produced in the Russian Federation, Government of the Russian Federation, adopted 20.01.2012.
http://base.consultant.ru/cons/cgi/online.cgi?req=doc;base=LAW;n=125455;fld=134;dst=100005;rnd=0.8007121422041215
48 Bashmakov, I., Target Indicators Assessment of the State Programme on ‘Energy Savings and Increased Energy Efficiency in the
period to 2020, CENEf, Moscow, 2012. http://www.cenef.ru/file/Indicators.pdf
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gas. In 2011 in Russia there were 1.4 million such vehicles accounting for 3.5% of the total auto park. In
2012, Prime Minister Medvedev signed a governmental decree, according to which 50% of public
transport should shift from gasoline and diesel to liquefied petroleum gas(49). According to IEA
estimates, 'natural gas use in road transportation will increase by an average of 13% per year'(50) in
Russia. Undoubtedly, this is extremely beneficial for Gazprom and other gas companies, as domestic
demand for gas will increase as a result. At the same time, the use of liquefied petroleum gas promotes
energy efficiency and reduces greenhouse gas emissions by more than 25%.

Secondly, Russian consumers increasingly prefer to buy foreign autos, which tend to be more energy
efficient. In 2012, the share of foreign cars sold in Russia was 2.18 million out of 2.76 million, that was a
record for the past 7 years. ‘Best sellers’ are Chevrolet, Renault, KIA, Hyundai, and Volkswagen(51). The
expected reduction of import duties within the WTO will only strengthen this trend. Thus, developed
countries indirectly contribute to energy efficiency in the transport sector of Russia.

The EU experience in the field of energy efficiency in transport can be valuable and useful for Russia. In
2009 the European Union adopted CO2 emission regulations for passenger cars with implementation to
be phased in over 2012-2015(52). However, as the EU experience showed, the greatest success in
influencing consumers' vehicle purchasing behavior can be achieved with fuel economy and CO2
emission labelling combined with fiscal initiatives, as for example in the Netherlands and the UK(53). In
addition, the way information is presented is also important: a customer may be impressed by savings
related to annual fuel costs buying a certain type of vehicle(54). In the Russian context, the use of
labelling is advantageous to vehicles on alternative fuels and hybrid cars, as customers clearly see the
savings.

Another important way to improve energy efficiency is eco-driving training. 'Eco-driving can essentially
improve on-road fuel efficiency and CO2 emissions. Besides, this can also contribute to better safety,
and reduced noise and stress’(55). Eco-driving programmes have been implemented in many developed
countries, for example, in Austria, Germany, Sweden, Japan and others. Their experience shows that
eco-driving results in average fuel economy improvements of between 5% and 15% for cars, buses and
trucks in the first three years and around 5% afterwards(56).

Finally, Russia could take into consideration the EU experience in programmes stimulating scrappage of
old cars. Despite the programmes on concessional car loans and on scrappage of old vehicles,
implemented in 2010, presently in Russia out of nearly 39 million light vehicles, 49.9% are over 10 years
old. To stimulate the utilisation of old cars, it is necessary to implement additional programmes, giving
subsidies or certificates for fuel.

49 Agamalova, A., ‘Medvedev enacted to shift the half of public transport to gas’, Vedomosti, 13.05.2013.
http://www.vedomosti.ru/companies/news/11950941/medvedev_postanovil_perevesti_polovinu_obschestvennogo
50 World Energy Outlook, IEA, Paris, 2011, p.278.
51 ‘Foreign Cars in Russia. Results of 2012 and perspectives’, AutoStat Analytics, 20.03.13, p.2-3.
http://www.autostat.ru/catalog/product/144/
52 Transport Energy Efficiency; Implementation of IEA Recommendations since 2009 and next steps, IEA, 2010, p.8.
https://www.iea.org/publications/freepublications/publication/transport_energy_efficiency.pdf
53 Transport Energy Efficiency; Implementation of IEA Recommendations since 2009 and next steps.
54 Transport Energy Efficiency; Implementation of IEA Recommendations since 2009 and next steps.
55 Transport Energy Efficiency; Implementation of IEA Recommendations since 2009 and next steps, IEA, 2010, p.39.
56 Transport Energy Efficiency; Implementation of IEA Recommendations since 2009 and next steps.
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2.6 Lighting

Most of the IEA recommendations on energy efficiency in lighting have been adopted in Russian
legislation.

The IEA recommends governments to phase out inefficient lighting products and systems and promote
improved systems design and management. The Federal Law on Energy Efficiency establishes a ban on
the sale of 100 Watt incandescent bulbs starting from January 2011. But the implementation of this ban
has turned out to be quite weak. Many manufacturers started to produce 95 and even 99 Watt bulbs in
circumvention of the law. In 2013 a ban on the sale of 75 Watt incandescent bulbs, and in 2014 — a ban
on 25 Watts incandescent bulbs is expected to come into force.

In recent years, despite the fact that incandescent bulbs still prevail on the market, the sales of energy
saving lamps have been steadily increasing. In 2012 the sales volume of LED lamps increased by 100%
(from 13 million to 26 million items), compact fluorescent lamps by 25%, and halogen lamps by 66%.
However, two-thirds of compact fluorescent lamps sold in 2012 were in the price range of 1.5-2.5 Euros,
had bad quality and therefore quickly broke down, without providing proper energy conservation(57).
Further introduction of the ban on the sale of 75 and 25 Watt incandescent bulbs will stimulate the
purchase of energy saving bulbs.

The Federal Law on Energy Efficiency also establishes requirements to reduce energy consumption in
public buildings by 3% annually. This goal will partly be achieved through the installation of energy
saving lamps and lighting control systems. In 2007-2011 energy consumption in state-funded
organisations has been reduced by 14% as a result of energy efficiency measures in lighting(58).

It is important to add that a number of governmental and various ministerial decrees establish
requirements to equip all new and renovated buildings with energy efficient lighting and automatic
lighting control systems(59); set energy efficiency requirements for electric lamps(60); and require the
purchasing of only energy efficient illuminating equipment by state and municipal organisations(61).

However, Russian measures on energy efficiency in lighting are still lagging behind the measures
implemented in developed countries. For example, in the EU household bulbs that do not meet energy
efficiency requirements are gradually being phased out in 2009-2012. The incandescent bulbs of 40
Watt and below have been phased out starting from September 2012. In addition, frosted bulbs and
high-energy halogen lights are also being phased out. It is also important to mention the Ecodesign
Directive which sets requirements on energy-related products, including lighting products in the EU.
Therefore, it is expected that by 2020 these measures will reduce carbon dioxide emissions by 15 million
tons each year and will decrease electricity consumption in the EU countries by 3-4%(62).

57 Borovkov, S. ‘Key Trends on the Russian Market of Lamps’, Presentation, Lighting Business Consulting, 23.07.2013.
58 Bashmakov, I., Target Indicators Assessment of the State Programme on ‘Energy Savings and Increased Energy Efficiency in the
period to 2020, CENEf, Moscow, 2012, p.14. http://www.cenef.ru/file/Indicators.pdf
59 Decree N 262 On Energy Efficiency Requirements to Buildings and Constructions, Federal Ministry for the Regional
Development, 28.05.2010.
60 Decree N357 On Approval of Regulations for Producers and Importers to define energy efficiency class of goods, Federal
Ministry for Industry and Trade, 29.04.2010.
61 Decree N1221 On Approval of Rules establishing energy efficiency requirements for goods, works, and services for public and
municipal needs, Government of the Russian Federation, 31.12.2009.
62 Energy-saving light bulbs, European Comission, http://ec.europa.eu/energy/lumen/faq/index_en.htm
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2.7 Appliances and equipment

In this area the IEA recommends mandatory minimum energy performance standards and labels,
energy performance test standards and measurement protocols, and complementary market
transformation policies.

In the past few years, legislative regulation of energy efficiency for appliances and equipment has been
seriously improved in the Russian Federation. First of all, it was decided to establish classes of energy
efficiency and equipment labelling. These classes and labelling were borrowed from the European
Union. The Federal Law on Energy Efficiency obliges producers to indicate the class of energy efficiency
and a governmental decree defines the list of goods that must undergo energy efficiency class
identification(63).

On the Russian market the share of imported household appliances is over 50%. However, the share of
equipment with high energy efficiency is very limited, since such products are significantly more
expensive than equipment of similar class in Europe. Analysis of state measures in the area of labelling
and energy efficiency classes shows that more than half of household appliances are either unmarked,
or their energy efficiency class is unknown by owners. This indicates that the legal requirement for
mandatory labelling is not adequately implemented since there is no control or any penalty for
nonfulfillment.

In contrast to EU countries, in Russia there are no government programmes stimulating the purchase of
appliances with a high class of energy efficiency. For example, in Germany, Spain and the Netherlands
government programmes envisage direct subsidies whereas in Great Britain and Italy tax exemptions
are offered.

Besides, in some other developed countries, for example in South Korea and Australia, labelling of
appliances is mandatory for a wider range of products and also includes greenhouse emissions labelling
requirments64.

2.8 Conclusions

Enactment of the Federal Law on Energy Efficiency in 2009 gave considerable impetus to the
development of the legislative framework on energy efficiency in Russia. This has greatly improved the
position of Russia in the ranking of countries implementing energy efficiency measures recommended
by the IEA. However, the rush in the adoption of the laws has resulted in a bad quality of the rules and
required numerous amendments.

The first assessment of the government measures on energy efficiency in 2008-2011 showed that
positive results were achieved only in sectors such as state-funded organisations and residential
buildings, lighting, appliances and equipment. In industry and transport government measures were
very limited and did not bring any positive results. Consequently, out of 89 target indicators established
by the state programme on energy efficiency, 47 had not been achieved by 2012. It was also planned to
decrease CO2 emissions by 62 Million Metric Tons by 2012 but de facto it was decreased only by 6.3
Million Metric Tons – that is 10%.

63 Decree N1222 On Types and Characteristics of Goods which should contain information about class of energy efficiency and
labelin’, Government of the Russian Federation, 31.12.2009.
64 Forbes, Ch., Summary of Country Reports Submitted to the Energy Efficiency Working Party, IEA, March-September 2011, p. 6-
7.
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Government measures on energy efficiency in buildings were partly successful. They led to reduction of
energy consumption in new and renovated buildings, the implementation of energy-efficient
equipment, the installation of metering devices and mandatory labelling of buildings. Apart from that, a
special programme on harmonisation and implementation of European technical standards in the
construction sector is being implemented.

Thus, in spite of considerable efforts and financial resources allocated by the government to the
implementation of energy efficiency measures, results have not been very significant. The energy
efficiency goals that were established have not been achieved in most sectors.

However, Russian measures on energy efficiency in buildings are still lagging behind the measures
implemented in developed countries. This is due to the non-obligatory nature of many federal
standards on energy efficiency in buildings, and lack of transparent monitoring of the use of energy
efficient materials and technologies. In addition, government policy on mandatory energy audits in
buildings almost completely failed due to the poor qualification of energy auditors. Comparing the
number of measures on energy efficiency increase in buildings in the EU and Russia, it is clear that
Russia is still far behind the EU. Besides, in Russia there are no buildings with net-zero energy
consumption.

In the transport sector state measures on energy efficiency are almost completely absent. There is a shift
from gasoline and diesel in light vehicles and public transport and the Euro-3 standard for fuel and the
Euro-4 emission standard for vehicles are being applied. But the effects of these developments are
limited. In the mid-term a further increase in energy efficiency in the transport sector might be expected
due to an increasing number of vehicles running on gas and an increasing share of European and Asian
cars.

In the industry sector there is no long-term government policy on energy efficiency. Implemented
measures focused on mandatory energy audits and adoption of the national energy management
standard based on the international standard ISO 50001. However, current legislation in Russia does not
compel or incentivise companies to use this standard. Voluntary or long-term agreements between the
government and business did not find much support among businesses. Thus, Russian energy
efficiency measures in industry do not live up to the IEA recommendations. In Europe and in the USA
much more attention is paid to this sector.

The majority of the IEA recommendations on energy efficiency in lighting have been implemented in
Russia. For example, since 2011 there has been a ban on the sale of 100 Watt incandescent bulbs.
However, many producers continue to sell 95 and even 99 Watt incandescent bulbs. Thus, further
success in this sphere will depend a lot on the adoption of the ban to sell 75 and 25 Watt incandescent
bulbs. However, Russia is still far behind the EU countries in phasing out inefficient bulbs.

Russian energy efficiency measures related to appliances and equipment led to the introduction of
energy efficiency classes and labelling based on the EU standards and norms. However, these
requirements quite often are not fulfilled because there is no mandatory control.     Besides, in contrast
to EU countries, in Russia there are no government programmes stimulating the purchase of appliances
with a high class of energy efficiency.

2.9 Recommendations

Russia’s huge energy-saving potential offers excellent opportunities for the EU-Russia cooperation in
the sphere of energy efficiency. Russia takes advantage of European technologies, solutions and
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experiences, and European companies gain from substantial economic benefits and possible spillover
effects for upstream cooperation. Besides, energy efficiency is a less sensitive and politicized issue
between Russia and the EU than, for example, gas. In this respect, energy efficiency programs are an
excellent opportunity to increase mutual bilateral trust between Russia and the EU and tighten the links
between Russian and European companies.

Rising prices for electricity increase the attractiveness and profitability of projects for foreign investors.
At the same time, the increase in prices will force Russian companies and the general population to
think about energy efficiency. Consequently, European solutions and know-how will be in great
demand. In addition, the lack of generating capacities in Russia and increasing electricity consumption
create excellent opportunities for investments in construction of combined heating/cooling plants and
transformer substations.

The need to improve energy efficiency in companies will also increase the demand for European
technologies and equipment in the Russian market, since the equipment produced by European
companies is more reliable and energy efficient than that of Russian producers.

The lack of necessary statistical data is a serious impediment to energy efficiency in Russia. Over the past
years, the International Energy Agency has been developing energy efficiency indicators for each end-
use sector to construct a ‘big picture’ of patterns of energy use. Thus, the EU experience in establishing
effective data collection systems is indispensable for Russia.

Bilateral projects between Russia and EU countries mostly face problems such as an incomplete legal
basis, administrative and technological issues, and difficulties in negotiations with municipal and
regional authorities. However, due to public-private partnerships or project-financing mechanisms, it is
possible to avoid or to diminish the impact of such problems.

Russian policy on energy efficiency has been moving slower than the EU had expected. The process is
being slowed by the lack of coherent policies on the federal and regional levels as well as by an
insufficient and ill-informed legal basis. The quality and timeliness of the necessary amendments will
play a large role in the success or failure of policy on energy efficiency in the following years.

Although there is a widely recognised commitment at the highest political level in Russia for substantial
energy efficiency, it is important to understand that there is no long-term vision of energy efficiency
policies and clear understanding of final results.
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3. PROMOTING RENEWABLE ENERGY CURRENT POLICIES AND
DEVELOPMENT, Reinis ABOLTINS, Energy Policy Analyst, Centre for
Public Policy Providus, Riga

3.1 Philosophy behind supporting renewable energy

There are several reasons why countries decide to promote renewable energy (RES) and these
reasons vary depending on specific country’s geographical position, topography, available natural
resources, existing energy mix, dependence on imported primary energy resources, industries,
economic and social development, and environmental concerns. It should be noted that some
countries have pursued policies directly or indirectly supporting also fossil energy production in
parallel to supporting RES.

In addition to supporting energy production, more recently energy efficiency support schemes have
been developing with an increasing intensity to optimise energy performance of buildings, district
heating systems and industrial production processes. All of these measures have been implemented
with both a very practical goal to decrease costs associated with energy consumption and also with a
locally less tangible goal of cutting emissions of CO2 and other green-house gases (GHG).

It should be a common understanding that the result of support to renewable energy does not mean
only income and profits to RES business owners, but also less CO2 emissions, positive social and
economic impact especially on community level. For example, distributed combined heat and power
(CHP) production from biomass can generate local and regional markets for various types of biomass.
This subsequently means new jobs in biomass harvesting, logistics, services, land and forest
regeneration.

The specifics of renewable energy is that depending on the type of RES available energy can be
produced in a distributed manner thus not only adding to the total energy production capacity, but
also having a positive socioeconomic impact in a particular region. This is true both for the EU
members as well as for the Eastern European partner countries65. Table – Estimated employment in
renewable energy sector in 2010 (source – REN21 in Renewable Energy: Policy Considerations for
Deploying Renewables, International Energy Agency, 2011) below gives an approximate idea of the
potential impact of the full cycle of putting in place renewable energy technologies beginning with
research and development and ending with maintenance and decommissioning.

65 Armenia, Azerbaijan, Belarus, Georgia, Moldova and Ukraine.
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Another important aspect of thinking about and when investing in new energy production
technologies is the production cost of energy as well as its impact on environment, for example, in
terms of lifecycle greenhouse gas emissions. Table – Energy Technologies for Power Generation –
Moderate Fuel Price Scenario (source – Energy Sources, Production Costs and Performance of
Technologies for Power Generation, Heating and Transport, European Commission, working document
accompanying the Second Strategic Energy Review {COM(2008) 744}) illustrates that the lower end of
RES production costs can successfully compete with fossil fuels and technologies while showing very
competitive lifecycle emissions and no or low fuel price sensitivity.
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3.2 The logic of support

Historically, renewable energy industry did not start its development on an equal footing with the
more traditional [fossil, albeit not necessarily] energy industries, it needed support for research and
development and a more favourable regulatory environment for deployment, survival, and
transformation to a mainstream energy resource. Many EU member states have been actively
pursuing a broad range of policies to promote energy production from renewable energy sources for
more than a decade and are evaluating and revisiting previous policies.

This means potential change of support mechanisms, including increasing support to some types of
RES, while decreasing or even phasing out support to other types depending on intensity and scale of
deployment and actual or perceived ability to penetrate the market as well as acceptance of RES
energy. At the same time, there are ongoing efforts to integrate RES support review and further
development plans into long-term energy and climate strategies. Support to RES shall and will be
viewed in the context of energy demand and supply, development of power transmission and
distribution as well as benefits from CO2 reduction.

The most commonly used RES support schemes include feed-in tariffs, feed-in premium, investment
support, tax rebates, tradable green certificates and renewable obligation schemes. Typically the
lifecycle of support to RES would begin with a stable and guaranteed support to research and
development, comfortably continued through the phase of the initial market deployment of
technology. This would be followed by a relatively stable feed-in tariff system, which would evolve
into a more market-oriented feed-in premium system.

As the specific RES technology achieves a broad market penetration and becomes relatively easy to
commercialise, support to RES industry would be channelled through market-based green certificate
schemes, which also require wide acceptance of RES by consumers. Depending on technology, RES
support cycle would normally end with a complete phase-out of support schemes that are not
entirely market-based. Figure 1 (source – Deploying Renewables, International Energy Agency, 2008)
illustrates the logic of support to deploying renewable energy technologies.
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3.3 Revisiting RES support

In the current-day context it is important to understand that the debate in a number of EU member
states about reviewing their RES support has a more complex explanation than that of dissatisfaction
of society with the lash financial support that a number of RES technologies have been enjoying over
the last more or less ten years. Many current support schemes were introduced about 10 years ago
and certain technologies have reached higher level of maturity, which should lead (and is leading) to
a situation where support needs to be reviewed. It should also be emphasised that few RES
technologies have enjoyed high support level. Table – RES support levels broken down by main
technology (source – CEER Report on Renewable Energy Support in Europe, Council of European Energy
Regulators, 2011) illustrates the diversity of support levels to some of the key RES technologies in
European countries.

RES industry has changed, experiencing a massive wave of deployment, commercialisation rates have
significantly increased, and many jobs have also been created in Europe and Worldwide. Although
interest about investing in RES still exists, there is a risk that emerging RES markets in the EU partner
countries might get discouraged from investing in RES because of too shallow explanation of the
reasons why certain aspects of the debate in the EU gain more attention than others. Therefore the
reasons for the review of RES support in the EU shall be duly and objectively outlined.

3.4 Barriers to deploying RES

The barriers to a more widespread use of renewable energy can generally be categorised in two
relative groups of equal importance – obstacles pertaining to legal regulation and business
environment, and obstacles of technical character. Some of the following paragraphs of this brief will
elaborate in more detail some of the key technical obstacles like no or limited power production
capacity, too few power transmission and distribution lines or limited transmission capacity that
poses congestion risks, and no or limited interconnections with neighbouring countries and other
market participants. A single route of supply and lack of choice of supply sources can also be
attributed to this group of problems.
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Latvia and Lithuania are examples of actual energy islands in the EU in terms of having limited power
interconnections with the rest of EU countries and having only one route of supply of natural gas
from one source of supply of natural gas, which plays an essential role in energy production,
especially when it comes to district heating during the cold time of the year. Moldova is in a way in a
similar situation with very limited gas supply options, which it is trying to tackle by connecting with
the Romanian gas transmission grid by the end of 2013.

Obstacles related to the regulation of energy sector and overall conditions for doing business are
equally important as the physical barriers: investment in energy sector should normally happen
under clear and transparent rules and certain level of stability that allows borrowing money and
expecting certain level of revenue on investment. Decisions can, of course, be made in a non-
transparent way and in favour of specific business interests, but this must not be considered a
practice to praise. On the contrary – energy business affiliated with political influences facilitates
corrupt practices and has little to do with competition and interests of consumers.

Lack of transparency in decision-making about energy in general and RES in particular actually
discredits the whole idea of renewables gradually replacing fossil resources. It leads to situations
when a limited number of favoured businesses gets lucrative profits, which works against developing
a liquid RES market and having competitive prices that have to be there if and when support is
phased out.

Thus barriers that can be attributed to legal and business environment can play an important role in
decision making about investing in renewable energy. Sound business ethics is extremely important
along with a stable legal framework for the development and deployment of RES. Specific laws and
regulations should ideally follow policy planning documents that provide clear strategic vision of the
role of RES in country’s energy portfolio.

The situation with RES support has not been ideal in a number of EU member states. There has
unfortunately been place for doubtful decisions, limited transparency, and high volatility of the
regulatory framework. This has led to the disappointment of investors with proposed changes in RES
support policies. Renewable energy policy in Latvia is an example of how a series of ad hoc decisions
with no long-term vision can jeopardize the legislative coherence and lead to a forceful and hasty
revision of previous decisions. EU Eastern European partner countries, given their geographic
position and geopolitical influences, have very diverse situations related to RES potential and
deployment. Legal and business environments differ; historical backgrounds for energy sector in
terms of such parameters as energy production units, availability of power transmission lines,
necessary investment in infrastructure, presence or absence of a dominating energy incumbent make
it difficult to try to apply uniform solutions. It is quite clear that to a certain level tailor-made solutions
will have to be applied.

3.5 Energy mix factor

Few countries enjoy an energy mix allowing a high level of energy independence. In most cases it is
the availability of own fossil fuels that allows energy self-sufficiency. Energy sufficiency and energy
security is usually achieved through a more complex resource and energy production portfolio
combining, if available, fossil energy resources and nuclear power as well as renewable resources.
Fossil resources and nuclear energy have historically played especially important role in countries
with well developed industrial production that consumes significant volumes of energy. Germany,
France, Sweden and Finland, to name a few examples, illustrate such an approach, where fossil fuels
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comfortably co-exist with nuclear and renewables as well. Table 3 – electricity generated from RES
illustrates the percentage of electricity produced from renewable sources in gross electricity
consumption.

Examples of Austria and Norway (not an EU member, but an essential member of the Nord Pool Spot
electricity market) illustrate another option: having one dominant renewable energy source can make
a difference and massive hydro resources in Norway and Austria allow generating power with limited
necessity to turn on other kinds of technologies for power production. Of course, when it comes to
producing heat, other kinds of resources have to be used. Natural gas therefore plays an important
role in district heating and industrial processes. Nevertheless, it is possible to deal with gas
dominance by utilising biomass in CHPs and boiler houses or installing solar water heating systems.

However, many EU member states and most of the non-EU European countries need to import either
primary energy or electricity or both, because their own resources are non-existent, limited, being
kept safe for a dark day or import prices are attractive and allow buying power instead of producing
it. Table 4 – Total production of primary energy clearly illustrates the differences between European
countries in terms of availability of own resources and possibility to produce primary energy.
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The combination of various energy resources in a given country’s energy portfolio may be stable,
however even countries with a very conservative energy policy in terms of dominating resources and
technologies of energy production do adjust their policies. For example, more recently France has
announced significant changes in its approach to developing its energy portfolio in the future by
introducing financial mechanisms to support more widespread use of renewable energy resources.
Introduction of a levy on nuclear energy as well as a tax on carbon emissions from fossil fuels is
intended to foster deployment of renewables as well as provide funds to improve energy efficiency.

3.6 Legal and business environment

A stable and transparent political and legal framework is a key element of the overall environment for
developing RES. The EU has set out both stable political as well as legal framework for RES
development in the EU and expects aspiring or partner countries act in the same way – adopting solid
policy planning documents, action plans, laws and regulations in a transparent manner, in
consultation with the industry and civil society organisations.

The decision-making processes should be carried out according to all principles of good governance
and should not cast shadow on how and why decisions are made. It is no secret that some EU
countries have had situations when concerns have been expressed about how and in whose favour
certain RES related decisions have been adopted.

Good policy and practice would provide both clear incentives for investing in RES and they would
also provide clarity as to under what conditions and in what timeframe the support is going to be
phased out. In other words, legislation regulating RES support should include so called sunset
clauses, which, in an ideal case, should not be manipulated with over the course of the support
period.
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Energy market liberalisation is undoubtedly the key philosophy of the EU energy policy along with
reduction of emissions and a significant progress in improving energy efficiency. RES policy, although
stemming from the goal of cutting CO2 and other GHG emissions, is definitely an integral part of the
overall idea that a free and integrated energy market can bring the best benefits to consumers and
the environment alike.

EU energy policy and energy market liberalisation are aimed at optimising the functioning of a free
electricity and also gas market. Infrastructure is a key element of energy market: if there is no
infrastructure in place, energy cannot be produced, transmitted and distributed, and possibility to
trade electricity is limited. Interconnections with bigger and well managed energy market[s] not only
allow competition and possibility for the consumers to get electricity [and gas] for a better price, but
significantly improve energy security.

Even if in a well integrated and managed power market country’s ability to produce own electricity
might be limited [by whatever factors], interconnections of sufficient capacity allow avoiding
transmission congestions and getting as much electricity as necessary and usually for a competitive
price. Limited power production capacity mixed with dependence on limited supply options and
physical isolation, on the contrary, lead to low energy security and high vulnerability of a given
country especially in the context of external threats.

3.7 Physical limitations and solutions

In terms of energy consumption there is definitely space for a broader use of RES both in the EU and
the Eastern European partner countries. Countries with bigger energy consumption and bigger
energy markets can successfully combine large-scale deployment of energy production from RES
with distributed small-scale and small capacity generation. Putting in place smart grids can be part of
the solution for a more widespread deployment of energy production from RES, especially when it
comes to power production.

At the same time extensive use of distributed RES generation requires ability of the energy system to
accommodate this often variable RES energy capacity. This has implications for energy infrastructure
and energy management systems: electricity transmission and distribution networks need to be
there, they need to have enough capacity to be able to take in renewable power and smart metering
has to be provided to trace power consumption so that distributed power production can be
integrated in the larger energy system with no adverse implications to system stability.

Baltic Energy Market Interconnection Plan (BEMIP) is an example of what can and has to be done to
facilitate energy market development making energy exchange and closer cooperation possible. In
this particular case, underwater cables and overhead lines connect smaller individual markets of
Estonia, Latvia and Lithuania into regional markets that improve the liquidity of even bigger energy
market – Nord Pool Spot electricity market, which all three countries are members of with Latvia
joining last in June 2013.

Improving energy security is one of the key notions behind any energy market liberalisation and
integration initiative and BEMIP is no exception: since the Baltic States are still well integrated in the
so called North-Western energy circle and currently have very limited interconnection with the
Scandinavian countries. As a consequence, their ability to benefit from being part of a greater energy
market is also limited.
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Developing RES should be looked at in a broader context – analysing what can be achieved through a
more widespread use of RES and what obstacles have to be overcome domestically and regionally in
terms of infrastructure and regulation. Once legislative framework is in place one needs well
developed distribution network to connect to in case of smaller capacity distributed generation and
access the transmission grid in case of, for example, on-land or off-shore wind farms where installed
capacity is measured in hundreds of megawatts. Recently officially deployed 400MW off-shore Bard
Offshore 1 wind farm in the North Sea off the coast of the island of Borkum is an example of such a
situation.
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4. INFRASTRUCTURE PRIORITY AND INVESTMENT NEEDS IN ORDER
TO GIVE RENEWABLES ACCESS TO ENERGY MARKETS, Andriy
CHUBYK, Executive Director, Centre for Global Studies Strategy XXI,
Kyiv

Abstract

The objective of this report on ‘Infrastructure priority and investment needs in order to give
renewables access to energy markets’ is to answer two questions on whether infrastructure priorities
on the renewable energy market in the EU and Eastern Partnership countries do exist or should be set
up and what are the investment needs to support development of renewable energy as the essential
part of the energy market in order to provide background information and advice for the members of
the Euronest Committee on Energy Security on priority measures and actions to be undertaken in
these fields.

4.1 Executive summary

The European Union wants to continue development of renewables on their own energy market to
enhance security of supply, contribute to more environmental electricity generation and climate
protection. By tackling this issue, discussions about infrastructure priorities and investment needs are
of considerable importance to provide necessary conditions for harmonized energy sector
development.

There is common legislation and regulation framework in place, ensuring effective support to growth
of renewable energy production. However, still countrywise separated infrastructure hinders further
development of alternative energy sources, hence making necessary additional efforts on the level of
the European Parliament and European Commission to find mutually advantageous solutions for the
EU and each Member State by changing and approving regulation and financial incentives.

Excepting hydro power and biofuels, renewable energy is often marked by intermittency, hence
reducing scope of application to meet demand in energy, in particular by electricity generation. To
overcome this challenge, the EU should streamline efforts on development of middle stream, meaning
transmission and storage capacities.

To build up transmission lines, in particular trans-border networks, huge investments are needed,
where potential private creditors are still scared with permission difficulties and possible opposition
of local communities, thus preferring ‘look and wait’ strategy. The possible investments’ gap
threatens to suspend even EU ‘Projects of Common Interest’, challenging so far achievement of the
20% renewable energy target by 2020 and new goals setting up. Even worse situation is in EaP
countries, which stay mostly (excepting hydro capacities) at the very early stage of renewable energy
utilization.

Therefore an intensified co-operation is needed both among EU Member States and EaP Countries,
with following initiatives to be proposed:
 Stronger coordination of efforts in development of the renewable energy in national energy
mixes, including shares, available to export/import with timeframes and technical conditions both in
the EU and with EaP countries;
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 Identification of best-suited sites for renewable energy, including needed infrastructure and
investments for construction, based on regional groups and due to geographical and climate
conditions;

 EU wide and national support toward research and development of renewable energy
equipment and products (biofuels of next generations), balancing and storage capacities;

 Determination of economically reasonable programmes for development of renewable energy
infrastructure in the EU, taking into account possible input from EaP countries, for instance, Ukraine and
Georgia as balancing points due to available hydro power potential;

 Intensified adaptation of carbon pricing mechanisms, including manufactured goods which
leave a carbon footprint, to further diminish attractiveness of traditional fossil fuel application in
national energy mixes on the EU territory and trade partners;

 Development of a single approach with corresponding tool of incentives/penalties for
supporting renewable energy in EaP countries, based on bilateral interests, regional input of each
country and progress in co-operation with the EU in energy sector, with particular emphasis on financial
support via European financial institutions, for instance, EIB and EBRD.

4.2 Introduction

For many years energy infrastructure was seen as one of the most attractive investment goals,
providing fair rate of return by moderate risk level.  In 2008 however the situation changed
dramatically. Main reasons were stagnation of energy demand, lack of cheap financial resources,
increased vulnerability of supply sources and limitation of support from state budgets. Investors
became more hesitant, preferring “wait and see” investment strategy.

The energy infrastructure however can not wait until the return of stability and prosperity. It needs
constant maintenance and modernization in order to provide secure, affordable and sustainable
energy supply. Given the global trend to more environmentally friendly and sustainable energy
production, also legislatively adopted in many countries, this task becomes even more actual on the
agenda of the EU and Eastern Partnership (EaP) countries.

From the set of instruments, suitable for achieving the above goal, renewable energy is estimated as
one of the most promising to give rise of energy production, in particular, electricity, while keeping
carbon emissions from growing. However, utilization of electricity, for instance, from wind and solar
in the grid is connected with certain peculiarities, where intermittency is the most challenging factor
to be seriously addressed.

This challenge can be solved either by enlarging storage capacities or by enhancing flexibility of the
whole energy network through modernization and new linkages, with huge investments needed for
implementation of both variants. The EU seems to choose the second variant so far, considering
utilization of existing hydro power in Alpine region and Nordic countries as sufficient back-up
capacity without separating significant investments into new storage infrastructure during 2014-2020
financial period. Nevertheless, the European Association for Storage of Energy in a working paper for
the European Commission at the beginning of 2013 stressed the importance of storage, suggesting
timeframe for addressing the issue on the EU level, as shown below.
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Source: EASE, DG Energy working paper “The future role and challenges of Energy Storage”,
2013

To meet 2020 goals (cutting carbon emissions by 20% and increasing a share of renewable energy to
20%), European Commission considers investment needs on the level of EUR 218,5 billion, where
electricity infrastructure makes EUR 145 billion, including EUR 40 billion for smart grids (EC,
Connecting Europe, p.8). According to European Climate Foundation, the EU member states ‘need to
increase transmission lines by 14% or 42,000 kilometers, at a cost of EUR 47 billion over this decade’
(Power Perspectives 2030, p.23). To achieve 2050 goals, not approved yet, the ‘cumulative grid
investment costs alone could be EUR 1.5  trillion  to EUR 2.2  trillion  between 2011  and 2050, with the
higher range reflecting greater investment in support of renewable energy’ (EC, Energy roadmap
2050, p.6).

There is however no clear vision, how to ensure the above investments flowing into energy
infrastructure development during coming years. Current investment gap in electricity infrastructure
until 2020 is estimated at EUR 48 billion, including EUR 20 billion for smart grids (EC, Connecting
Europe, p.8). Raising share of renewables in energy mix, as shown below, will make it even more
difficult for governments to support further development via direct financial investments, indirect
incentives or tax exclusions.

Source: World Energy Outlook 2012, IEA

Electricity networks in many countries nowadays are used first of all to meet national demand and
have little incentives to expansion for transnational purposes. ‘Lengthy permit-granting procedures
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and public opposition are the main hurdles for infrastructure development, especially for overhead
electricity lines’ (EC, Connecting Europe, p.4). Given implementation of the EU third energy package,
it would perhaps provide additional incentives for higher utilization of existing national
infrastructure. But only if complemented by a wide reaching principle of “use-it-or-lose-it” in terms of
financial support, transmission operators will be capable to build up interconnections, needed to
overcome bottlenecks of trans-border cooperation. Thus, from one part, a rigorous centralized
control on the transmission market is required, and from another, comprehensive cooperation
strategy on extension of existing infrastructure and improvement of its smart nature is needed, for
instance, under auspices of the Agency for the Cooperation of Energy Regulators (ACER) (Energy
infrastructure – Priorities for 2020 and beyond, p.12).

Renewable energy is aiming to replace the most dirty generation capacities on coal and liquid
petroleum products, producing electricity substantially in base-load and predictable peak load
modes with limited capacities to cover unpredictable raises. Growing scale of renewables’ input into
the grid causes definitive changes in operational mode of traditional base-load producing utilities
(coal-fired and nuclear plants) to back up wind or solar electricity generation with corresponding cost
and CO2 implications. The situation is particularly illustrative in Germany, where green energy has to
replace nuclear generation until 2022 without clear definition on scale and kind of back-up capacities
so far, which according to E.ON estimations should be equal to 90% of installed renewable power
capacities and in constant stand-by mode66.On the current stage of technological development only
pumped-storage hydro and biomass can fully meet requirements for different operational modes,
while solar and wind power is rather oriented on natural conditions, than demand.

Source: Vencorp67

In terms of calculating possible input of renewable energy into the grid (meaning wind and solar),
one should do it only for base-load and highly predictable peak demand segments of generation. If
not backed up with abundant hydro or flexible storage capacities, significant growth of renewable

66 http://www.theguardian.com/environment/2008/jun/04/energy.renewableenergy
67 http://www.world-nuclear.org/info/Energy-and-Environment/Renewable-Energy-and-Electricity/#.Uh12oW-_64j
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energy share in electricity supply will lead to greater instability and price increase because of higher
operational and management expenses of back-up capacities.

From this point of view the EU has chosen a right way to push forward research activities in the field
of green energies. The FP7 Programme allocated, for instance, EUR 2.35 billion for renewable energy
research for the period 2007-201368. It made 41% of funds, provided for to non-nuclear energy
sectors, as shown below.

FP7 funding for different NNE sectors69

The new FP8 is targeted to allocate for this purpose about EUR 6 billion, approved by the European
Parliament's Energy and Research Committee so far to be spent on renewables70. Promising is, for
instance, introduction of flexible storage capacities for direct electricity conservation from
renewables to compensate fluctuations in base-load mode. Development of technologies for
hydrogen production on commercial scale would be also an option for fast run-up gas-fired plants to
meet predictable and unpredictable peak demand in the grid.

While the EU is slowly improving transnational co-operation and interlinking own electricity market
(ENTSO-E 10-year network development plan, 2010, p.8) in order to extend capacities of renewables’
input in electricity production and supply, the situation in EaP countries is mostly far from being
coordinated, clear and attractive for foreign investors. The EU is also moderate in terms of setting
framework for purchasing green electricity from third countries, given recent Desertec refusal due to
change of political and economic conditions (fall in prices on photovoltaic panels in comparison with
concentrated solar power equipment), if quoting exit of Siemens71. Partly it is because of
technological progress, which creates better options for utilizing power near places of demand,
hence reducing problems of transmission and dependence on unstable regions and countries. On the
map of the European Energy Programme for Recovery ‘Projects of (EU) Common Interest’ are shown,
with no linkage to EaP region so far.

68 http://cordis.europa.eu/fp7/energy/
69 http://eeg.tuwien.ac.at/eeg.tuwien.ac.at_pages/events/AAEE-PhD-Day-2013/04_pezzutto.pdf
70 http://pr.euractiv.com/pr/european-parliament-agrees-6-billion-euros-clean-energy-research-92897
71 http://www.bloomberg.com/news/2012-10-22/siemens-exits-solar-business-in-setback-for-green-portfolio-push.html
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Source: http://ec.europa.eu/energy/eepr/projects/#!/electricity-interconnectors

There are several reasons for this, from different operational mode of networks to legislation and
vision of reforms, to be carried out. The EU is promoting first of all approximation of energy legislation
according to internal energy market rules. The EaP countries are more interested in access to
financing, trying to keep control over own energy sectors, mostly controlled by strong financial
industrial groups with close linkages to authorities. Only Ukraine and Armenia have defined national
renewable energy sources targets as guidelines in their national energy policy, while others are quite
moderate in terms of promoting them on internal market.

Comparing with the EU, all EaP countries have outdated energy infrastructure with even higher
investment needs into modernization. Given very early stage of renewable energy development,
excepting hydro, in the energy mix of EaP countries, they provide high governmental support toward
alternative energy projects. Actual incentives and financial capacities in most cases are however
limited, provided mainly to limited amount of projects and will not give rise to significant growth of
renewables without external support.
Methodology

This report identifies infrastructure priorities and investment needs to give renewables access to
energy markets in the EU and Eastern Partnership countries and does not cover issues of energy co-
operation in fossil fuels.

The following criteria are included: infrastructure is defined here as kind of delivering primary
generated by renewable energy electricity and heat to consumers; investments are defined as state
and private funds, available to finance developments for effective utilization of renewable energy in
the grid.

The report is based on data, provided by EU institutions, international financial institutions and
media, as well as national bodies in EaP countries. It will provide EU and EaP countries representatives
with generalized information to the topic and crate framework for bilateral and multilateral
discussions among the EU and EaP countries.

4.3 Infrastructure priority for rеnewable energy

From renewable energy sources electricity, heat and biofuels can be produced. So called biofuels
(bioethanol and biodiesel) are similar to traditional petroleum products and do not require special
infrastructure for further deployment. Direct utilization for heating is usually associated with solar
energy, converted into thermal. Corresponding technologies are applied generally in medium and
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small individual projects not far from place of demand. Utilizing wind and solar power for electricity
generation on a commercial scale is however much more complicated, in particular due to their
intermittency.

Today solar and wind power provides less then 25% of electricity supply even in the most renewable
energy advanced countries like Germany.

Therefore estimates of requirements toward wind and solar power back-up reserves so far are made
on theoretical presumptions and would perhaps need to be significantly higher than 20%, predicted
by the IEA (IEA World Energy Outlook 2011, p190).

To provide renewable energy with commercial advantages, comparable to that of fossil fuels, further
effective solutions and know-how should still be developed and introduced. Currently two ways out
are considered to handle this challenge either by applying duplicate sources for variable electricity
generation beyond normal system reserve or by conserving produced electricity directly in batteries
or indirectly in highly applicable forms like hydrogen for fueling back-up capacities upon request.
Both options are still at early stage of development, hence eliminating faster utilization of renewable
energy for electricity generation.
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4.3.1 Hydro energy

Large-scale hydro stations are widely seen as the best option for environmentally compatible
electricity generation in both base-load and peak modes. Normally hydro stations are well connected
to the grid and prepared for performance under different regimes. Comparing with other generation
systems, they are also cheaper to operate, hence causing minimum increase of ex-factory price on
electricity. The space for their extension is however limited due to population density in most
European countries and ecological threats, in particular from big man-made storage reservoirs on
lowland rivers.

The emphasis in Western Europe is retrofitting hydropower plants with modern equipment and
upgrading capacities of plants. In Eastern Europe the focus is on rehabilitating ageing plants that
deteriorated in the Soviet Union era72.

Run-of-river hydro capacities produce usually continuously and have little flexibility to significant
increase or reduction of operational mode. Thus, they are not convenient for back-up generation in
constant stand-by mode.

This gap could be filled with further development of pumped-storage capacities. About 38 GW of
pumped hydro-storage capacity is installed across the EU with wider possibilities of upgrading large
amount of convenient hydro stations with pumped storage. Even in small amounts it would play a
decisive role in supporting higher penetration of other renewables such as wind, and for supporting
the grid73.

Given expected future extension of wind and solar electricity generation, ideal to maintain supply
stability hydro capacities would probably be used more often for handling seasonal and daily high
peak loads.

However, they future hydro power development in the EU would probable be hampered through
institutional barriers and implementation of the EU Water Framework Directive (WFD).

4.3.2 Wind energy

Intermittency and low utilization level of wind energy (20-30%) are seen as the biggest challenges,
hampering economical advantages of wind electricity generation. Possible ways out could be
significant back-up capacities with short switch-in period and low operational costs or utilizing
instable wind energy solely for hydrogen production via electrolysis with further fueling electricity
generation on gas-fired plants.

However, many European countries would still prefer wind produced electricity to feed-in into the
grid. By the year 2035 wind capacities in amount of 1304 GW are estimated to be installed worldwide
(World Energy Outlook 2011, New Policies Scenario), providing up to 10% of electricity supply in
OECD Europe.

From the economic point of view the most suitable areas for large-scale wind farms construction in
the future are in shallow seas across Europe. Given existing incentives for wind equipment producers,
significant financial support for research and development, the main issues, to be addressed,
remaining transmission capacities. Wind produced electricity should be delivered via significant

72 http://setis.ec.europa.eu/technologies/Hydropower/info
73 Ibidem
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distance to the places of demand, which require additional infrastructure to become operational
upon commissioning of new wind farms. This is yet complicated in many European countries due to
resistance of local communities and peculiarities of land ownership and allotment. Thus, harmonized
development of large-scale wind generation and transmission capacities is troubled with little
prospects for resolution in the near future.

4.3.3 Solar energy

Solar energy is generally utilized for heat and electricity generation. Excepting few industrial projects
for salt production, the potential of solar energy for heat production is still undeveloped. Given
growing need in hot water by households (under 60C°) and industry (60-110 C°), solar power could
become together with insulation a next significant measure for reducing electricity and fossil fuels
consumption in many countries all at once substituting to certain level base-load energy
generation74.

The most rapid growth is observed in solar photovoltaic (PV) systems, with over 100 GWe installed
worldwide in 2012 and perspectives to reach 553 GWe by 2035 (World Energy Outlook 2011, New
Policies Scenario).

Having quite little conversion efficiency (10-30%), the PV capacities are however seen as the most
promising kind of solar energy utilization due to falling prices on equipment, universality of
application and constantly improving technologies.

Concentrated solar power plants are utilizing sunlight to drive turbines, usually by steam. They are
more efficient, but require bigger place for construction and performance, which reduce their
economic advantages and perspective geographical areas. This kind of solar energy requires
significant amount of land (about 50 hectares for up to 80 MW), precise engineering, control and
back-up capacity to stay operational overnight.

Slow technological development of concentrated solar power in comparison with PV cased
breakdown of the most ambitious project Desertec in autumn 2012, hence reducing deployment of
this technology to the regional markets in sunlight rich regions on the Earth. Further development of
technologies is required to extend storage potential of concentrated solar power plants and hence
making them dispatchable.

4.3.4 Biomass

Biomass has wide applicability and can be used both direct for cooking and warming and as fuel for
transport or electricity production. Among renewable energies, biomass and waste were the most
important sources in the EU-27, accounting for just over two thirds (67.6 %) of primary renewables
production in 201075. The Directive 2009/28/EC on the promotion of the use of energy from
renewable sources set a10% binding minimum target for the share of biofuels in transport petrol and
diesel consumption. This is to be achieved by all EU Member States by 202076.

However, the scale of biomass for production of first generation biofuels is limited due to land and
water resources concerns in many countries. Further extension of biomass utilization is associated

74 http://www.world-nuclear.org/info/Energy-and-Environment/Renewable-Energy-and-Electricity/#.Uh37Am-_64g
75 http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Renewable_energy_statistics
76 http://setis.ec.europa.eu/biofuels
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with commercialization of advanced technologies to produce biofuels of the second and third
generation.

4.3.5 Nuclear energy as renewable resource?

In coming years it is expected to unlock a technology of fast neutron reactors for electricity
production on commercial basis. This could become a new break through, leaving far behind
economic advantages of renewable energy and fossil fuels in terms of resources scale and availability
as well as rationality of current policies to promote investments into costly projects.

Fast neutron reactors are also expected to have advanced capabilities of performance under
changing load-following mode, hence becoming second important source after hydro power of back-
up capacities for renewable energy.

4.4 Infrastructure developments for renewable energy in eastern partnership countries

All the EaP countries inherited similar energy infrastructure, built up during Soviet time and still
operational without significant changes and modernization. Since independence they have been
paying little attention to update infrastructure, limiting financing to the scope, necessary for
maintenance works and mitigation of emergencies. Many countries have also very declarative long-
term strategies of energy sector development, including renewable energy. Other significant
hindering factor is price setting below market value of electricity, still wide spread practice in most
EaP countries.

4.4.1 Armenia

Armenia’s national electricity transmission system is operated by the state-owned ArmEnergo firm.  It
consists of 164 km of 220 kV lines, and 3,146 km of 110 kV lines. According to the “Energy Law of the
Republic of Armenia”, all electricity generated by renewable sources including hydropower shall be
purchased at special tariff for the first 15 years after being licensed (Energy Law of the Republic of
Armenia, p.27).

Green electricity in Armenia is generated by hydroelectric resources, with no significant input as yet
from non-hydro renewable energy. The share of renewable resources in the total energy production
accounts for 23 percent with expectation to exceed 50 percent by 202077. However, the lack of proper
financing already extended for indefinite time planned commissioning of many renewable energy
projects, in particular wind and solar power, shown below.

77 http://www.renewableenergyworld.com/rea/news/article/2013/07/renewable-resources-will-help-armenia-avoid-energy-
crisis
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Source: Renewable development initiative, EBRD, country profile, Armenia

Economically feasible hydropower potential of Armenia is about 3.6 billion kWh, with 1.5 billion kWh
already utilized (Renewable Energy Armenia webpage). However, 70% of the installed equipment at
hydropower plants had been in operation for more than 30 years (chapter 1, clause 1.12, The Energy
Sector Development Strategies in the Context of Economic Development in Armenia).

Now Armenia has 95 small hydropower plants with total capacity of 124 MW and plans to extend it
during next 10-15 years to 164 MW78. Proposed for private investments and ownership, run-of- river
SHPPs have the largest potential of development.

Although having made preliminary estimation of the wind power potential for the country, it is still a
source for prospective utilization in Armenia. Main problems are equipment delivering and
construction difficulties due to generally mountain areas with undeveloped route infrastructure, thus
making most of projects unprofitable. Therefore, not more than 300 MW of wind-generated capacity
in 2020 would be a realistic number, using turbines that do not exceed 1.5 MW per unit.

Biomass in Armenia has the potential to provide alternative energy for thermal plants and transport, if
utilized from agricultural residues and municipal wastes. However, it needs governmental support, to
become commercially attractive in comparison with wholesale cost of gasoline.

Despite of very favorable climatic conditions (nearly double scope of annual solar radiation in
comparison with the average European level 1,720 kWh/m2 - 1,000 kWh/m2), solar energy in Armenia
is not widely utilized. Little projects of water heating are ongoing with wide potential still
undeveloped even for biggest cities. Armenia do not have own capacities for photovoltaic solar
panels production.

78 http://www.renewableenergyworld.com/rea/news/article/2013/07/renewable-resources-will-help-armenia-avoid-energy-
crisis
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There is no national program in Armenia promoting use of geothermal energy for electricity
production. Being exploited only to a small degree for direct supply of swimming pools and
therapeutic baths, geothermal sources need high cost investigations for any electricity production
projects.

Given the rise of import prices on fossil fuels, primary gas, used to produce electricity on thermal
power plants, Armenia would perhaps pay more attention to own renewable potential for electricity
generation in coming years.

4.4.2 Azerbaijan

In 2011, alternative energy sources accounted for 10% of the nation’s electricity generation (nearly all
of it from hydro power plants) and 2.3% of all energy consumption (Caspian Information Center, p.2).
Having large oil and gas deposits, the country is very slowly moving to alternative sources, with
generally governmental funding of renewable energy projects. Initial estimates are showing that 280
small hydro power plants could be built country wide, providing 28 billion kWh of power.

‘The country has a large potential for renewable energy power generation in the areas of wind, hydro
and biomass. Total wind power technical potential is estimated to be 1,500 MW. Biomass and hydro
also have substantial potential for power production’ (The European Bank for Reconstruction and
Development, “Azerbaijan: Country Profile”, 2009).

In spring 2011, State Agency on Alternative and Renewable Energy Sources in co-operation with
UNDP launched a new project on “Promoting the Development of Sustainable Energy in Azerbaijan”.
This project became possible with the financial support of EUR 500,000 provided by the European
Commission and USD 790,000 contributed by the Government of Norway (Energy Charter Secretariat,
Azerbaijan, In-depth review, p.80).

Despite this, only a few small wind plants are operational as yet, with further several under
construction. In 2012 Azerbaijan opened also a solar panel factory to produce domestically
equipment for utilization of this renewable source.

Azerbaijan is among first countries in Eastern Europe and Caucasus, interested in development of
osmotic power generation, which is considered to become a new promising technology with
potential to produce up to 10% of the world's current electricity consumption79.

Azerbaijan has significant potential of biomass production and utilization for generation of electricity
and heat. Nevertheless this potential is still undeveloped and due to strong lobby in gas and oil sector
there are little perspectives to booster utilization of wood and agriculture, in particular raw cotton,
residues and solid wastes in coming years.

For Azerbaijan transmission and distribution networks remains a big challenge (Energy Charter
Secretariat, Azerbaijan, In-depth review, p.8). Therefore biggest part of investments from
governmental and foreign sources is streamlined to their extension and modernization.

4.4.3 Belarus

Belarus has currently about 6% of renewable and local energy resources in its energy mix. It is
planned by the government to increase this level up to 28% by 2015 and 32% by 202080.

79 http://www.newscientist.com/article/dn18204-first-osmosis-power-plant-goes-on-stream-in-norway.html#.UhxnpW-_64g
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The country has also big potential for biomass utilization, from 7,5 to 9 mln tons of oil equivalent
annually, which corresponds to 25-30% of country’s demand.

National programme on development of local and renewable energy sources 2011-2015 foresees
construction of 440-460 MW wind power capacities.

The solar power potential is for Belarus comparable with those of Germany in terms of solar radiation
intensity. Moderate growth is also expected in utilizing solar power for water heating and electricity
generation.

Hydro energy potential is estimated officially at 250 MW preliminary as small and medium scale
projects.

In terms of transmission infrastructure Belarus is in slightly better situation due to stronger control of
maintenance performance, but needs substantial extension of the grid, if planned renewable projects
will come on stream.

4.4.4 Georgia

The country is endowed with a huge potential for renewable energy development (32 TWh or 7.27
MWh per capita)81 in comparison with total running generation level at circa 10 TWh annually
(According to the Ministry of energy of Georgia hydro potential is about 50 TWh). The hydroelectric
power station capacity of 2,843 MW is shared between 20 large-scale plants and about 30 small
generating plants of less than 10 MW each82.

Source: Energy Community, Giorgi Tushurashvili, 2013

Georgia has a potential to become regional balancing point for electricity production from
renewable energy, given huge hydro capacities. Despite several new big hydro projects are
postponed for some reasons, development of small and medium greenfield HPPs under the Build-
Own-Operate model with pre-feasibility studies for 43 HPPs (each up to 100 MW) is going on.

80http://energobelarus.by/articles/alternativnaya_energetika/shest_vozobnovlyaemykh_istochnikov_energii_dlya_belarusi_
mnenie_ispolnitelnogo_direktora_assotsiatsii_vozobnovlyaemaya_energetika_vladimira_nistyuka/
81 http://www.east-invest.eu/en/Investment-Promotion/georgia-2/GE-alternative-energy
82 http://ws2-23.myloadspring.com/sites/renew/countries/Georgia/profile.aspx



Eastern Partnership prospects on energy efficiency and renewable energy

75

Geothermal energy is well researched and widely used in Georgia, notably for heating greenhouses,
by households for bathing and washing. Due to preferentially fountain method of maintenance
without reinjection some places are loosing their potential. To prevent discharge of the wells, a new
approach to fields’ maintenance should be introduced with maximal reinjection of waste water into
underground reservoirs.

Wind and solar power are not well developed so far in Georgia as there are no legislation in force and
no greenhouse gas reduction obligations under the Kyoto Protocol. Development of wind, despite
estimated achievable potential of 5 TWh is not among top priorities for Georgia. Currently there is no
special tariff on green energy and the government is not ready to introduce it, being afraid of price
increase on electricity.

Georgia has considerable potential of biomass utilization (3-4 TWh), given share of forests and
agriculture in national patrimony. Fuel wood is widely consumed in regions of Georgia. Its share in
total energy consumption is about 15%. In recent time several projects under support of foreign
investors were implemented in Georgia, raising electricity production, heating and pellet exports
from biomass.

Transmission and distribution lines in Georgia are sufficiently reliable due to tariff setting, covering
their reconstruction and maintenance.

4.4.5 Moldova

Moldova has little domestic fossil fuels resources and is highly interested in development of
renewable energy to substitute imported energy. ‘The total technical potential of the main types of
renewable energy sources in Republic of Moldova is estimated at 3.65 million tons of oil equivalent,
which exceeds 1.3 times the annual energy consumption in the country’ (Energy Charter Treaty, In-
depth review, Moldova, p.55). With current utilization at 5-6% the country has binding obligations as
a member of the Energy Community to increase the share of renewables until 20% by 2020.

Wind power potential of Moldova is estimated at the level of 1 GW with no significant capacities
installed so far. A planned 400 kV electricity transmission line to Romania is still under discussion,
mainly because of lack of investments.

Promising niches are mainly in the biomass sector, with small scale applications across the country.
Wider utilization of biomass is expected, if supported by attractive credit lines for construction of
units with 5 MWh and more capacity.

Solar power has little application across the country despite quite favorable conditions in terms of
solar radiation.

Geothermal energy has also very low utilization.

Moldova utilizes very small amount of hydro potential on own territory, having in reserve many small
rivers of the Prut and Danube river basins with big run-of-river electricity generation potential.

4.4.6 Ukraine

Excepting hydro power, renewable energy is still a new and underdeveloped source of energy in
Ukraine, providing less than 1% of annual generation. Total renewable energy potential of Ukraine is
estimated to reach 98 mln ton of oil equivalent annually.
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There is considerable overcapacity in the Ukrainian electricity sector, enabling generation utilities to
meet demand even with obsolete infrastructure and growing production and transportation costs.

The United power grid of Ukraine was planned and constructed for centralized power generation by
limited number of high-powered utilities and needs significant investments to become compatible
with feeding in and managing large scale generation of green electricity.

Given expected rapid growth of renewable energy projects, in particular in southern and eastern part
of Ukraine, problems to manage produced energy will occur in increasing frequency, if not followed
by corresponding modernization of the United power grid of Ukraine. It is however not defined so far
either in privatization process on the expense of the state or in investors’ obligations.

Wind energy could be effectively utilized in southern part on Azov and Black Sea coasts with the
highest capacity factor of about 30%, Donetsk highland, Prychernomorsky and Pryazovsky lowlands –
14% and Podilsky and Prydniprovsky highlands – 7%.

Solar power generation could be particularly effective in southern part of Ukraine with highest
capacity factor of 14% and gradual slowdown until 8% in northwest.

Biomass production potential is being equally distributed over the whole country (Kudria, Energy
Industry Forum 2011).

Ukraine has started construction of two storage hydroelectric power stations (Dnistrovska and
Tashlytska), hence enhancing back-up capacities.

4.5 Investment needs for renewable energy to be connected to the grid in eastern
partnership countries

EaP countries have very different situations in terms of investments, needed to build up infrastructure
for renewables to be connected to the grid. Some of them have still tariffs and far below market-
based pricing systems, while other benefits from huge domestic reserves of conventional energy. All
of them however try to introduce renewable energy as one of diversification solutions. Thus, a case-
by-case approach is to be applied to understand actual state of play in each country.

4.5.1 Armenia

The country managed to establish appropriate conditions for development only of a single
renewable source – hydro power, given Soviet-period heritage in form of large-scale utilities.
Licensing construction and operation of small HPPs to private owners seems to be adequate
incentive for gradual expansion of the small hydro capacities according to previously agreed planes
until 2025. However, with utilization of best-placed areas it is becoming more difficult to find out
financial resources for installing electric power lines from remote locations to get connected to the
grid.

According to data from CJSC “Electric networks of Armenia” an investment programme in the amont
of USD 64,4 million was proposed for 2013-2015 to maintain and update existing electricity grid.

Established by the government electricity purchasing tariff structure is estimated as insufficient in
terms of attracting investments in wind and solar power generation so far.
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Armenia could become a producer of photovoltaic solar panels, given a technology transfers to the
country and investments of about USD 300 million for construction of a respective plant to operate
on own abundant quartzite deposits.

The Lusakert Biogas plant in Northern Armenia is the only industrial sized, state-of-the-art biogas
facility. Realized during recent years about 40 small biogas units are mostly not operational. Even a
tariff of 7 US cents per kilowatt electricity, produced from biogas, seems to be not enough to attract
foreign investors83.

4.5.2 Azerbaijan

Azerbaijan authorities declared to prioritize development of wind power by setting up preferential
tariff, developed together with USAID in 2009.

In January 2013, Azerbaijan announced to raise over USD 7 billion in alternative energy investments
by 2020, and increase total renewable capacity to 2,000 MW or 20% of the nation’s overall power
needs84.

In May 2011 the Asian Development Bank presented a review of the state and prospects of
modernization of electric distribution networks in Azerbaijan, estimating expenses for these ends at
more than USD 2 billion85.

4.5.3 Belarus

Belarus is still profiting from preferential prices on imported energy and it could be estimated as one
of main reasons to postpone development of renewable energy. Recent years’ implications with main
energy supplier(s) brought however strong incentives for Belarusian government to promote
development of own sources, where they put together local and renewables by setting up goals for
coming years. To achieve the goal of 2015, investments in amount of about USD 3,45 billion are
needed. The government has limited financial capacities for large scale investments, hence expecting
most of them to come from foreign investors.

For renewable energy power, ‘green tariffs’ are available and indexed on the exchange rate with USD
and in force for 10 years, adopted by the Ministry of Economy in June 201186. The government also
ensures feeding-in of installed capacities into state owned transmission network, purchase of
produced electricity, protection against unethical competition with state monopolies and freedom by
finding new perspective site areas87.

4.5.4 Georgia

Current legislation and future plans of the Government of Georgia provide for little incentives for
wind and solar power in terms of special tariffs or other incentives, except of free access to the grid.
Under such conditions it will take time to find investors for development of these renewable sources
in Georgia during next years. Some steps forward may be expected however, taking into account,

83 http://eaq.sk/clanok/2011-01-08-armenia-s-energy-policy-and-security
84 Bloomberg, “Azerbaijan Plans $7 Billion Boost for Renewable Energy by 2020”, 2013
85 http://abc.az/eng/news/tenders/64601.html
86 http://www.east-invest.eu/en/Investment-Promotion/Belarus-2/BY-alternative-energy
87 http://finland.mfa.gov.by/ru/belarus/economy_business/key_economic/energetics/
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that in January 2013 Government of Georgia had applied to Energy Community for the full
membership after years of observer’s status.

However, even with a single renewable resource (hydro power) Georgia is estimated to be the third in
the U.S. ranking of states with most ambitious development of alternative energy production. The
state currently has over $2 billion worth of active renewable energy-related projects and is projected
to drive nearly $5 billion dollars into the state’s energy sphere over the next 10 years88.

4.5.5 Moldova

The Renewable Energy Law of Moldova provides quite attractive framework for the promotion of
renewable electricity, biofuels’ production and energy efficiency.

Renewable energy projects in Moldova are eligible for financing support from the Central European
Initiative and a credit line of EUR 20 million from the European Bank for Reconstruction and
Development.

National Renewable Energy Action Plan 2013-2020 provides for to feed-in 400 MW of wind energy as
the main renewable source. Investments for implementation of this goal are estimated to vary
between EUR 250 million for base scenario of 10% and EUR 600 million by best-case situation.

4.5.6 Ukraine

According to estimates, made by the World Bank for Ukraine, annual investment input into energy
sector should be about USD 3,5 billion in order to maintain and modernize it. Inter alia, 35% of
overhead transmission lines are used over 40 years, 55% of switch-yards have exceeded their
operational life. The state has little financial capacities to invest heavily into energy infrastructure,
including renewable sources, spending here less than 1% of GDP annually, and local private investors
are not intended to pay for its modernization as well, preferring to build up solar and wind plants
while neglecting their compatibility with local transmission grid and demand. The main hindering
reasons for insufficient direct foreign investments flow into the energy sector and particularly
renewable energy are pure business and investment climate (Doing business, 2012, World Bank, 152
place; Programme of economic reforms 2010-2014) and lack of clear strategy to develop harmonized
internal market by synergy of governmental and private efforts.

Energy strategy of Ukraine until 2030 is still under consideration because of its discrepancy with
national laws and international obligations, in particular membership in the Energy Community.

The Law of Ukraine “On electricity” provides for ‘green tariffs’ for renewable energy, as well as
prioritized access to the grid. Despite this, renewable sector has not become an open market for all
interested parties, but is being dominated by few powerful tycoons, eliminating by all possible
measures access for other investors, including foreign companies.

Privatization of regional power distribution companies, usually seeing as the step forward more
efficiency and modernization, turned in Ukraine into a tool for strengthening monopoly of several
vertically integrated companies on the market.

88 http://www.renewableenergyworld.com/rea/news/article/2010/04/georgia-is-a-leader-in-biomass
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4.6 Incentives for investors

Despite favouring an open market, the EU is still quite tolerable toward different subsidies for
renewable energy, given its above market installation costs. The most popular policies include feed-in
tariffs, quota obligations, tax exemptions and taxation of traditional electricity generating utilities.
This means increase of payment obligations on end consumers and taxpayers, but also creation of
new direct and indirect jobs, stimulus for developments in research and technological sphere.

The EU could significantly change the situation with investments into renewable energy, if efforts
would succeed on adaptation of new carbon pricing mechanisms in terms of binding legislative
obligations, including manufactured goods which leave a carbon footprint. It is expected to further
diminish attractiveness of traditional fossil fuels’ application in national energy mixes and even by
trade partners with significant trade turnover with the EU.

With exception of Georgia, where free market conditions prevail, EaP countries have so far included
most of above mentioned instruments into practice of renewable energy support, often however,
without effective mechanisms for implementation. Therefore it is no wonder that it brings little effect,
furthermore not supported by attractive investment climate and predictable legislation changes.

The EaP region has to add incentives toward renewable energy different mechanisms of budget
support and economic stimuli for reduced consumption of traditional fossil fuels.

The green tariffs should be applied in EaP countries during weighted average investment payback
periods, given long-term development strategies of renewable energy in every country, standing
market monitoring and evaluations, made by independent regulators, which so far exists only in
Georgia. As negative incentives, introduced for instance in Ukraine, should be estimated time
intervals, needed to feed-in new renewable projects into the grid, requirements regarding local
component in renewable equipment and non-transparent tariff setting for each project.

The EaP countries have to change approach toward subsidizing by introduction of financial support
to end consumers of equipment for renewable energy instead of paying their energy bills.

In most cases the EaP countries have very declarative state programmes, supporting development of
renewable energy with rough terms and conditions for their implementation and little
responsibilities of respective executive bodies and insufficient financing from the budget.

4.7 Cooperation perspectives in renewable energy between the EU and eastern
partnership countries

The EaP region is still divided in terms of co-operation perspectives with the EU in renewable energy
sphere. Some countries (Moldova, Ukraine) became members of the Energy Community and obliged
to implement EU energy legislation according to negotiated time framework, while others are still
thinking over (Georgia, Armenia) or even staying aside (Belarus, Azerbaijan).

It hinders both regional and EU-EaP co-operation development in the field of renewable energy
infrastructure on the common ground. The deepness of EU co-operation even with Energy
Community members depends on their progress under the rule ‘more for more less for less’, where
first and foremost requirement is legislation approximation.
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Currently the cooperation is going on mostly as support to development of renewable energy in EaP
countries to become present on the national energy markets and to modernize electricity
transmission lines.

An important role in the EaP region international financial institutions has been playing, with
European Investment Bank, for instance, having invested EUR 920 mln into development of the
energy sector in respective countries. Further increase is considered, taking into account expected
association and free trade agreements with several EaP countries.

However, for the future united energy market in the EU and perspectives of co-operation with EaP
countries potential of existing or raising up renewable capacities could become of significant
importance. For instance, Ukraine and Georgia have considerable potential of hydro power, hence
being able to create additional balancing points for European RE generation in the East and Caucasus.

Azerbaijan is going to construct the Sumgayit Technologies Park north of Baku, dedicated to
alternative energy and Information & Communication Technologies (ICT). Given advantages of
financial incentives, tax exemption and infrastructure (both on and offshore), offered by this country,
it could become important regional research and development center for renewable energy.

Development of a single approach with corresponding tool of incentives/penalties for supporting
renewable energy in EaP countries, based on bilateral interests, regional input of each country and
progress in co-operation with the EU in energy sector should perhaps become the Alpha and Omega
not only in energy policy in general but in particular in renewable energy sphere.

To booster co-operation, the EU could perhaps show much higher incentives for all EaP countries by
including for them perspective of participation in EU ‘Projects of Common Interest’ upon
implementation of EU energy legislation as well as their co-financing from the EU budget.

The EU could also propose to EaP member states participation at the European Electricity Grid
Initiative (EEGI) and European Industrial Wind Initiative, hence becoming involved into European co-
operation framework on wider RE introduction into pan-European energy mix beyond 2020. It would
be also positive to extend two-years planning time period of the ‘Work programme of the EaP
thematic platform on energy security’ and enable consequently middle and long-term planning on
both sites.

The EU and EaP partner countries should booster bilateral movement toward synchronization of
electricity networks.

4.8 Conclusions

Renewable energy will probably remain until 2020 an alternative source for electricity generation in
Europe due to many unresolved issues, with infrastructure to be one of the main. Even the EU would
be it difficult to ensure proper financing of the needed infrastructure for renewable energy until 2020.
Not speaking about EaP countries, mostly burdened by subsidized tariffs on electricity and low
middle income level of population.

Development of renewable energy infrastructure in Europe will further depend on geographical and
climate conditions, economical situation in particular countries, political and social awareness and
support, hence staying differed regionally and countrywise in the future.
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Infrastructure priorities will have probable own peculiarities, with the EU, advantaging development
of the renewable energy ‘middle stream’: transmission lines, storage capacities, decentralization of
renewable energy generation, while keeping well supported generation projects.

The EaP region will be perhaps more focused on renewable energy ‘upstream’ because of still
fragmented interest to its development in many countries and widely untapped share on the energy
markets. The middle stream development in EaP countries is also of crucial importance, mostly
however rather because of continued maintenance and modernization funding gaps than intentions
to create conditions for renewable energy.

Investment needs of the EU would be further directed on search for economic and market incentives
to bring down prices on green electricity, with centralized collection and distribution of funds from EU
budget on renewable energy projects, first of all in middle stream. Substantial part of financing would
be also needed to support research and development of next generation and storage equipment as
well as fuels.

The EaP countries will be in search for external financial support of both renewable energy upstream
development and middle stream modernization, however rather because of general need to
modernize outdated infrastructure.

To succeed with co-operation on the renewable energy market, the EU and EaP countries have to
develop a separate strategy, where possible ‘Projects of Common Interest’ should be pointed out,
acceptable conditions for gaining financial support, including from the EU structural funds and
binding obligations on both sides to ensure timely and responsible interaction.
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5. THE ROLE OF RENEWABLE ENERGY IN ACHIEVING A BALANCED
ENERGY MIX, Michael KRUG, Research fellow, Environmental Policy
Research Centre, Free University of Berlin

Abstract

Renewable energy sources (RES) make a significant contribution to ensuring a secure, independent,
diversified and low-emission energy supply for Europe. Renewable energies not only contribute to
addressing climate change and increase the energy security of Europe but also offer significant
additional environmental benefits.

Large shares of variable renewable energy supply aggravate the pressure on the electric power systems,
which may need increased flexibility to respond to this balancing challenge. More flexible generating
capacities, interconnections, storage, and/or load-management empowered by smart grids, can be
combined to provide the required flexibility (IEA 2013).

Developing RES requires making the relevant technologies more attractive and cost-efficient, but also
ensuring that their entire lifecycle remains sustainable. Therefore, further consideration needs to be
given to the economic, environmental and social aspects of production and use of RES (cf. Council of
the European Union 2012).

Bioenergy is the most versatile of renewable energy sources. Unlike most other RES, it can be stored
relatively easily and can, therefore, provide energy to dispatch as needed.

A more intensive development of RES in the Member States is likely to lead to an increased use of
biomass, which will require a consistent sustainability framework at the EU level.

5.1 Executive summary

The ambitious EU climate policy calls for a revolution in the energy sector (European Commission
2013e). According to the ambitions of the European Commission, by 2050 the production of electricity
shall be decarbonised, industrial sectors will have to drastically reduce their greenhouse gas (GHG)
emissions and the transport sector will have to implement significant structural changes to achieve a
60% reduction in the sector´s GHG emissions (European Commission 2013e).

The paper describes the role of renewable energy in achieving a balanced energy mix of the European
Union. It includes a brief description of the current EU energy mix, addresses key opportunities and
challenges of increasing renewable energy in the energy mix, highlights measures to accommodate
higher shares of intermittent renewable energy sources (RES), and measures promoting a balanced and
sustainable use of RES. The paper also summarizes key EU policies promoting the use of RES and a
balanced energy mix and concludes with selected lessons for policy-making.

Two key challenges are addressed in more detail by the paper: a) the intermittency of a group of RES
and b) the sustainability of renewable energy use.

The paper has a special focus on bioenergy which can be regarded as the most versatile of renewable
energy sources. It is the only source that can be used in solid, gaseous or liquid form and that can
provide electric power and heat as well as transport fuels. Bioenergy, unlike most other renewable
energy sources, can be stored relatively easily and can, therefore, provide energy to dispatch as needed
(IRENA 2013). Sustainable production and use of biomass and related bioenergy carriers have an
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important role to play as part of a balanced energy mix, enhancing energy security and reducing GHG
emissions.

The EU as a whole has a balanced energy mix and electricity mix. RES make a significant contribution to
ensuring a secure, independent, diversified and low-emission energy supply for Europe.

Taking into account the EU’s growing dependency on energy imports it is crucial to further intensify the
diversification of Europe's energy supply and to promote the sustainable use of RES to ensure the
security of supply, to reduce the EU's external energy dependency and stimulate economic growth.

Large shares of intermittent renewable energy supply can aggravate the pressure for electric power
systems, which may need increased flexibility to respond to this balancing challenge. More flexible
generating capacities (e.g. gas and hydro power plants), interconnections, storage (e.g. with pumped-
hydro plants), and/or load-management empowered by smart grids, can be combined to provide the
required flexibility (IEA 2013). Also bioenergy, particularly biogas, as the most versatile of the renewable
energy sources has a key role to play to accommodate high shares of intermittent RES.

Key challenges in developing RES include not only making the relevant technologies more attractive
and cost-efficient, but also ensuring that their entire lifecycle remains sustainable. Therefore, further
consideration needs to be given to the economic, environmental and social aspects of production and
use of RES (cf. Council of the European Union 2012).

5.2 Introduction

5.2.1 Background, purpose and design of the paper

This paper has been prepared as a briefing for the EURONEST Workshop on Eastern Partnership
Prospects on Energy Efficiency and Renewable Energy which will take place on 20 September 2013 in
the framework of the Committee on Energy Security of the EURONEST Parliamentary Assembly.

The paper describes the role of renewable energy in achieving a balanced energy mix in the European
Union. It includes a brief description of the current EU energy mix, provides an outlook to the future
energy mix according to the Energy Roadmap 2050, addresses key opportunities and challenges of
increasing renewable energy in the energy mix, highlights measures to accommodate higher shares of
intermittent RES in the energy mix, and measures promoting a balanced and sustainable use of RES. The
paper also summarizes key EU policies promoting the use of RES and a balanced energy mix and
concludes with selected lessons for policy-making.

5.2.2 Definitions of key terms

In the following we refer mainly to the definitions of the International Energy Agency (IEA) and
International Renewable Energy Agency (IRENA).

The term energy mix refers to the distribution, within a given geographical area, of the consumption of
various energy sources (crude oil, natural gas, coal, nuclear energy, and renewable energy).

A balanced energy mix is an energy mix with a high degree of diversification.

Energy dependence means the vulnerability of a given Member State to energy price shocks or energy
supply disruptions, which may translate into significant losses of competitiveness and GDP, inflationary
pressures and trade balance deterioration. Three broad dimensions of energy dependence are relevant:
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security of energy supply, energy and carbon intensity, and contribution of energy products to trade
(European Commission 2013e).

Renewable energy includes all forms of energy produced from renewable sources including bioenergy,
geothermal energy, hydropower, ocean energy, solar energy and wind energy.

Intermittent (variable) renewables include wind, solar, wave and tidal energy, and are based on sources
that fluctuate during the course of any given day or season.

Biomass is any organic, i.e. decomposing, matter derived from plants or animals available on a
renewable basis. Biomass includes wood, agricultural crops, herbaceous and woody energy crops,
municipal organic wastes and manure.

Bioenergy is energy derived from the conversion of biomass, where biomass may be used directly as
fuel or processed into liquids and gases.

Solid biomass as a source of bioenergy is a very large category, covering fuel wood, charcoal,
agricultural and forestry wastes, renewable wastes from the paper and pulp industry, renewable
municipal wastes and other sources.

Biogases include gases from landfills, sewage sludge and other renewable gases derived through
anaerobic digestion and thermal processes.

Biofuels are liquid and gaseous fuels produced from biomass and used in the transport sector. Biofuels
fall into two main categories: bioethanol and biodiesel. Mature technologies produce sugar- of starch-
based bioethanol and oil crop-based biodiesel, as well as straight vegetable oil. Typical feedstocks for
bioethanol include sugarcane and sugar beet, and for biodiesel oil crops like rapeseed (canola), soybean
and oil palm, and in some cases animal fat and used cooking oils.

Advanced biofuel technologies include hydrotreated oils based on animal fat and plant oil, biofuels
based on lignocellulosic biomass, and biomass-to-liquids and algae-based biofuels.

5.3 The role of renewable energy sources in the eu energy mix

Figure 1 illustrates that the EU as a whole has a very balanced energy mix and is not reliant on any
particular energy source. Countries with a poorly diversified energy mix include Malta, Cyprus,
Luxembourg, Greece, Ireland (with a high share of oil), and Estonia and Poland (with a high share of
solid fuels – oils shale resp. coal) (European Commission 2013e).
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Figure 1: Energy dependence indicators related to the security of energy supply dimension

Source: European Commission 2013d

The EU has also a well balanced electricity mix and it is not relying on any particular fuel for electricity
generation. Nuclear power is the most important technology for electricity generation in the EU (28% of
total electricity generation). Solid fuels have almost the same share (27%), followed by gas (23%) and
renewables (18%). The situation, however, varies across Member States (European Commission 2013d).
Some of them have a very high share of one single fuel (Malta, Cyprus, Estonia, Poland, France), whereas
others have a well balanced electricity mix (Spain, Finland, Romania, Germany, and Portugal).

A striking feature is the growing energy import dependency of the EU. Europe’s import dependence has
increased in the last two decades and is expected to grow more than 80% in the case of oil and gas by
2035 (European Commission 2013f).

RES make a significant contribution to ensuring a secure, independent, diversified and low-emission
energy supply for Europe. RES accounted for 8% of EU energy consumption in 2006-2010, but for 18%
of electricity generation in the EU. This share has increased fast over the recent years, thanks to the
massive deployment of wind, solar energy and biomass. In 2006, RES represented 7% of EU gross
energy consumption and 15% of electricity generation, compared to 10% and 21%, respectively, in
2010. Renewable energy is the only type of primary energy, the production of which has systematically
increased in the EU over the last decade; the production of RES was 60% higher in 2009 than in 1999
(European Commission 2013e). In several Member States renewable energy is planned to being the



Eastern Partnership prospects on energy efficiency and renewable energy

87

main energy source (e.g. Denmark, Germany) whereas fossil fuels are planned to become alternative
supplementary source within the next decades.

The Renewable Energy Directive 2009/29/EC adopted in 2009 sets binding targets for renewable
energy, focusing on achieving a 20% share of renewable energy in the EU overall energy mix by 2020.
Every Member State has to reach individual targets for the overall share of renewable energy in gross
final energy consumption. In addition, in the transport sector, all Member States have to reach the same
target of a 10% share of renewable energy. For the electricity and heating/cooling sectors no sector
targets were established. To reach the 2020 targets, Member States have to implement National
Renewable Energy Action Plans. Table 1 provides an overview of the overall targets and Member States’
progress.

Table 1: National RES targets and Member States progress

Member State
2005
RES
share

2010
RES

share

1st

interim
target

2020

RES
target

Austria 23.3% 30.1% 25.4% 34%

Belgium 2.2% 5.4% 4.4% 13%

Bulgaria 9.4% 13.8% 10.7% 16%

Cyprus 2.9% 5.7% 4.9% 13%

Czech Republic 6.1% 9.4% 7.5% 13%

Germany 5.8% 11.0% 8.2% 18%

Denmark 17% 22.2% 19.6% 30%

Estonia 18% 24.3% 19.4% 25%

Greece 6.9% 9.7% 9.1% 18%

Spain 8.7% 13.8% 10.9% 20%

Finland 28.5% 33% 30.4% 38%

France 10.3% 13.5% 12.8% 23%

Hungary 4.3% 8.8% 6.0% 13%



Policy Department DG External Policies

88

Ireland 3.1% 5.8% 5.7% 16%

Italy 5.2% 10.4% 7.6% 17%

Lithuania 15% 19.7% 16.6% 23%

Luxembourg 0.9% 3% 2.9% 11%

Latvia 32.6% 32.6% 34.0% 40%

Malta 0% 0.4% 2.0% 10%

Netherlands 2.4% 3.8% 4.7% 14%

Poland 7.2% 9.5% 8.8% 15%

Portugal 20.5% 24.6% 22.6% 31%

Romania 17.8% 23.6% 19.0% 24%

Sweden 39.8% 49.1% 41.6% 49%

Slovenia 16.0% 19.9% 17.8% 25%

Slovakia 6.7% 9.8% 8.2% 14%

UK 1.3% 3.3% 4.0% 15%

EU 8.5% 12.7% 10.7% 20%

Source: European Commission 2013c

Comment: The most objective measure is to judge Member States against their first
interim target, calculated as the average of their 2011/2012 shares. Whilst on
average such progress to 2010 is good, this does not reflect the policy and
economic uncertainties that renewable energy producers appear to face currently.

Progress towards the first interim target:
>2% above interim target
<1% from or <2% above interim target
>1% below interim target
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In the Energy Roadmap 2050 (COM(2011)885/2) adopted by the European Commission in December
2011 the Commission presented long term scenarios for the future development of the Europen energy
mix. The scenarios are based on an overall ambition of minimum GHG savings of 80-95% compared to
1990. Regardless of scenario choice, the biggest share of energy supply in 2050 is expected to come
from renewable energy. The share of renewable energy (RES) rises substantially in all decarbonisation
scenarios, achieving at least 55% in gross final energy consumption in 2050 up 45 percentage points
from today's level at around 10%. The share of RES in electricity consumption reaches almost 65 % in a
High Energy Efficiency scenario and even 97% in a High RES Scenario. Higher shares of renewable
energy, energy efficiency improvements and better and smarter energy infrastructure are considered
"no regrets" options for transforming the EU's energy system.

The Commission argues that all types of low-carbon technology will be needed to achieve the
ambitious goal of decarbonising the EU’s energy system in general and the electricity sector in
particular. Nuclear energy is expected to remain an important contributor since some Member States
continue to see nuclear energy as a secure, reliable and affordable source of low-carbon electricity
generation. The scenario analysis showed that nuclear energy can contribute to lower system costs and
lower electricity prices.

In its recently published Green Paper "A 2030 framework for climate and energy policies"
(COM(2013)169) the European Commission calls for a framework for the future development of
environment and energy policy beyond 2020. However, recent studies suggest that much like the
"Energy Roadmap 2050", the Green Paper is based on scenarios that are, to a great extent, no longer
relevant (von Hirschhausen et al. 2013, Hey 2012). A comparison of recent estimates conducted by the
German Institute of Economic Research (DIW Berlin) indicates that the Commission systematically
underestimates the cost of nuclear power and carbon capture, transport, and storage, while the cost of
renewable energies tends to be overestimated.  This applies in particular to photovoltaic power
generation where capital costs are, to a certain extent, already lower than the Commission's estimates
for 2050. In contrast to renewable energies, neither nuclear energy nor carbon capture, transport and
storage are regarded cost-efficient enough to play a central role in the future European electricity mix. It
is therefore considered vital to continue focusing on the further development of renewable energies in
future. This requires ambitious targets for 2030 as well as clear emissions reduction and energy
efficiency targets. The European Commission therefore needs to provide updated model calculations to
enable energy policy decisions to be taken on the basis of transparent and comprehensible scenarios
(von Hirschhausen et al. 2013).

5.4 Key opportunities and challenges of increasing the share of renewable energy
sources in the energy mix

The development of renewable energies is an effective way to enhance energy security in electricity
generation, heat/cool supply, and transport. RES reduce risks associated with dependency on imported
fossil fuels and their scarcity. Being largely domestically produced, they can help mitigate energy supply
shortages and price shocks, as well as alleviate the EU’s trade deficit arising from fossil fuel imports. They
reduce geopolitical security risks by contributing to fuel mix diversification. In transport, biofuels
represent a key source of diversification from petroleum products.

RES contribute to addressing climate change and offer significant additional environmental benefits
through the reduction of air pollution, waste generation and water use, as well as of other risks inherent
to fossil or nuclear power generation.
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The use of RES can drive demand and growth in the low carbon economy. The EU is a frontrunner in
clean and more energy-efficient technologies, products and services and eco-technologies which
together are expected to generate some 5 million jobs in the period up to 2020 (European Commission
2013d). RES provide an opportunity for SMEs giving an impetus to the development of
entrepreneurship and innovation.

The renewable energy sector is demonstrating its capacity to deliver cost reductions, provided that
appropriate policy frameworks are in place and enacted. Non-hydro renewables, such as wind and solar
PV, are increasing at double-digit annual growth rates. Costs have been decreasing and a portfolio of
renewable energy technologies is becoming cost-competitive in an increasingly broad range of
circumstances. Established technologies such as hydro are often fully competitive. Where resources are
favourable, technologies such as onshore wind are almost competitive. Biomass heat and electricity can
already be competitive with fossil fuels under favourable circumstances today. Through standardising
optimised plant designs, and improving electricity generation efficiencies, bioenergy electricity
generation costs could become generally competitive with fossil fuels under a carbon price regime (IEA
2013). In Central Western and Central Eastern Europe, high levels of renewable energy generation
contributed to the lowest wholesale power prices observed in the last few years (European Commission
– DG Energy Energy Market Observatory 2013).

However, there are a number of key challenges associated with large-scale deployment of renewable
energy. Increasing shares of variable RES can make it more difficult to ensure system stability and
balance electricity demand and supply. A group of renewables — including wind, solar, wave and tidal
energy —is based on resources that fluctuate over the course of the day and from season to season.
Generally known as variable renewable energy (VRE) technologies, these represent additional
challenges in terms of their integration into existing power system (IEA 2011). With these technologies,
electricity generation is subject to strong seasonal and weather-related variations. In consequence,
temporary situations may arise where more power is generated than can be consumed at that point in
time (Schill 2013). Other renewable energy technologies (e.g. biomass, geothermal and reservoir
hydropower) present no greater challenge than conventional power technologies in integration terms.

In the 21 Member States with less than 5% variable renewable energy in their electricity system,
renewable energy generation linked to infrastructure limitations is causing no or only local balancing
problems. However, in six Member States with over 5% wind and solar power levels, measures have
already been taken to create more flexibility, even in isolated systems, to ensure balancing and grid
stability (IEA 2011). Intermittent power generation sources, such as wind and solar, played an
increasingly important role in the power mixes of many European countries during the second quarter
of 2013 (European Commission – DG Energy Energy Market Observatory 2013).
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Figure 2: Electricity shares of wind and solar power

Source: European Commission (2012); Eurostat 2010, National Renewable Action Plans

The increasingly frequent occurrence of negative prices in many European markets indicates the need
for better accommodation of renewable energy into the power grid.  More flexible generating
capacities (e.g. gas and hydro power plants), interconnections, storage (e.g. with pumped-hydro plants),
and/or load-management empowered by smart grids, can be combined to provide the required
flexibility (IEA 2013).

The European Council recently concluded that “the challenge in developing RES not only needs to focus
on making the relevant technologies more attractive and cost-efficient, but also to ensure that their
entire lifecycle remains sustainable. Therefore, further consideration needs to be given to the economic,
environmental and social aspects of production and use of RES”. The Council also argued that “in
particular the expected rise in the use of biomass in the coming years heightens the need to consider
the sustainability dimensions of the use of sensitive biomass resources” (Council of the European Union
2012).

The Commission recently argued that an increased share of renewable energy together with energy
efficiency in the EU has the potential to reduce significantly GHG emissions and to improve air quality
(European Commission 2012a). Moreover, Europe's well managed forestry and agriculture sectors will
benefit greatly from new market opportunities as the bioenergy market develops, together with other
sectors of the whole bio-economy. However, despite such benefits, the increased use of renewables
may still raise sustainability concerns, regarding both generation and infrastructure, in terms of direct or
indirect impacts on biodiversity and the environment as a whole. This requires particular attention and
vigilance (European Commission 2012a).

For instance, it is true that bioenergy production and use can provide multiple environmental and
socio-economic opportunities and benefits. These include a significant reduction of GHG emissions
compared to the use of fossil fuels, improvements in energy security and foreign trade balances,
business and job opportunities along the entire supply chain, opportunities for economic and social
development particularly in rural areas, mitigation of waste disposal problems and a better use of
natural and other resources, synergies with other goals, like water protection, maintenance of
biodiversity, business development, or tourism development. On the other side, the production,
extraction, processing, transport and conversion of biomass into final energy can sometimes have
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adverse impacts for GHG balances, biodiversity, natural habitats and ecosystem services, and soil and
water quality, on a global, regional or local scale.

However, there are a number of environmental sustainability risks associated with increasing energy
uses of biomass from forestry and agriculture, particularly related to the removal of logging residues like
tops and branches, stumps and dead wood. Growing demand for bioenergy has raised serious concerns
about negative long term effects of removing forest residues for soil fertility, soil organic carbon, water
quality and habitat. Increased harvesting and removal of forest residues and stumps for bioenergy are
expected to have a greater impact on soil, water and habitat than conventional forest practices. The
production of dedicated energy crops can also lead to negative developments like, for instance,
increased GHG emissions or biodiversity losses through fertilizer use or conversion of permanent
pasture into arable land, even in protected areas or on wetlands.

Solid biomass imports from countries in Central Africa, South America, or Asia, but also from other non-
EU countries might raise significant environmental and social sustainability concerns due to lacking or
insufficient safeguards addressing deforestation and forest degradation or ensuring sustainable forest
management.

The following chapter will address the intermittency of renewable energy and the sustainability
challenge in more detail and describe principle options to meet those challenges.

5.5 Meeting two key challenges: intermittency and sustainability

5.5.1 Intermittency

The challenge of integrating intermittent renewable energy sources is often perceived over three
timescales: stability refers to a timescale of seconds or less, balancing of demand and supply covers
minutes to days, and the adequacy of the power system to meet peak demand in the long term is
assessed over months to years .The underlying objective in all three cases is the same: to maintain the
balance of supply and demand of electricity (IEA 2011).

The increasing share of intermittent renewable energy sources, especially of wind and solar energy will
require the use of multiple options to increase flexibility within the power system. The grid will need
modifications and complementary power plants will have to be sufficiently flexible in the years to come.
In the longer term additional storage capacity will be required. Below we will provide a brief overview of
options to mitigate the variability of renewables and provide new flexibility:
 Down-regulation (curtailing variable plant output)

 Flexible backup generation

 Electricity storage systems

 Increased transmission and international interconnections

 Grid extension and reinforcement

 Smart grids

 Demand side management or response

It is argued by many experts that increasing shares of intermittent renewable energy requires flexible
and quickly dispatchable power generation rather than base load. Central power stations, such as coal
and nuclear plants are switched on and run near full capacity until they need servicing. Nuclear plants in
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particular do not easily ramp up and down within a matter of hours, and attempts to do so are bad for
the bottom line in two ways: first, fixed costs remain the same, with only fuel costs being slightly
reduced, so the cost of power from the plant increases; and second, the plants themselves undergo
thermal fatigue, which can shorten their overall service lives (Morris/Pehnt 2012). Hence, flexible
generating capacities including gas turbines, or hydro power plants are regarded as key elements to
increase the flexibility of the power system. Also bioenergy, particularly biogas has a key role to play as a
balancing option.

Info box 1: The key role of biomass in the future energy mix

Energy from biomass offers a potentially significant source of renewable energy for the future – it
is also expected to play a significant role in achieving the EU targets on renewable energy to 2020.
Biomass produced and used in a sustainable way has an important role to play as part of a
balanced energy mix, enhancing energy security and reducing greenhouse gas emissions.

Bioenergy is arguably the most versatile of renewable energy sources. It is the only source that
comes in solid, gaseous or liquid form and can provide power and heat as well as transport fuels
(IRENA 2013). Bioenergy systems will be in the unique position to balance fluctuating electricity
production. Bioenergy, unlike most other renewable energy sources, can be stored relatively easily
and can, therefore, provide energy to dispatch as needed.

Among the basic elements of future energy systems are sustainable biomass-based solutions.
Some of the most promising are:

 The combination of wind power and biomass-based CHP plants. Hereby the fluctuating
wind power generation can be balanced. This is especially the case we gaseous solutions, such as
biogas, which can react within a short period of time. In the future probably also gas from thermal
gasification as well as hydrogen might become an integral part of the energy system.

 Integrated local energy solutions, in which biomass often will form a key component. One
major aspect is the utilisation of local resources with no or very limited loss and heat energy, i.e. in
bigger (large-scale), community (medium-sized) or neighbour (small-scale) district heating systems.

 Industrial and agricultural symbiosis approaches, which optimise the energy utilisation (by
using a cascading principle) and the material utilisation (Rasmussen 2012).

Further flexibility measures to accommodate intermittent renewable energy include electricity storage
systems, power to gas and power to heat technologies, but also investments in transmission and
distribution grids, including through cross-border interconnections.

But the increase in distributed (renewable) generation and demand response will also require further
investment in distribution grids, which have been designed to transmit electricity to final consumers,
but not to absorb generation from small producers. Widespread distributed generation displaces grid-
sourced electricity and turns consumers into consumer-producers. So whilst some new generation
capacity is further from traditional consumption centres and requires upgrades to transmission
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infrastructure (particularly in areas where "loop flows"89 are causing concerns), significant distributed
generation could reduce the need for transmission infrastructure in other areas (European Commission
2012a).

A further flexibility option is the development of smart grids. Producers, including new micro-
producers, consumers and grid operators will all have to be able to communicate in real time to ensure
optimal matching of demand and supply. This will require developing appropriate standards, market
and regulatory models.

Shifting or curtailing consumer demand is a further flexibility option.

The International Energy Agency emphasizes that there is no one-size-fits-all answer to the challenge of
integrating intermittent renewable energy. Power systems differ tremendously in design, operation and
consumption patterns, in the natural resources that underpin them, the markets they contain, and the
transmission grids that bind them together. Furthermore, as the IEA argues, there is likely to be a wide
gap between what is technically possible and what is possible at present. In other words, some systems
are better able than others to manage large VRE shares of electricity production, and direct comparison
among them of VRE deployment potential from the integration perspective is inappropriate (IEA 2011).

5.5.2 Sustainability

The use of renewable energy is not automatically sustainable. In its Communication “Renewable Energy:
a Major Player in the European Energy Market” (COM(2012) the European Commission highlighted the
need of a “sustainable use of renewable energy sources” and the European Council’s corresponding
conclusions on renewable energy stipulate that “the challenge in developing RES not only needs to
focus on making the relevant technologies more attractive and cost-efficient, but also to ensure that
their entire lifecycle remains sustainable. Therefore, further consideration needs to be given to the
economic, environmental and social aspects of production and use of RES”. The Council also argued
that “in particular the expected rise in the use of biomass in the coming years heightens the need to
consider the sustainability dimensions of the use of sensitive biomass resources” (Council of the
European Union 2012).

With bioenergy in particular, some of the uses in the transport sector and for heat and electric power
generation, raise concerns about overall sustainability. These concerns range across the three pillars of
sustainability: environmental, economic and social. For example, the GHG balance associated with using
a particular source of feedstock or a certain conversion process needs to be carefully considered, on a
case by case basis. Overall economic and social implications must also be taken properly into account.

According to the Renewable Energy Directive (RED), biofuels and bioliquids must already comply with
sustainability criteria to count towards the targets for quotas and to be eligible for support (cf. the
following chapter). It remains unclear, however, whether product standards and corresponding
certification systems are sufficient to safeguard biodiversity protection, food security, high-quality
sustainable food production or agricultural competitiveness. Important methodological issues are still
unresolved, such as how to account for the indirect impact of bioenergy production on land-use.

89 "Loop flows" occur when electricity follows an unscheduled path as a result of a lack of infrastructure. Flows from northern
to southern Germany via Poland or Benelux are the classic example, resulting from inadequate north-south infrastructure in
Germany (European Commission 2012a).
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The introduction of sustainability criteria for solid and gaseous biomass used in electricity, heating and
cooling has so far been left to the discretion of the Member States. The environmental and social risks
described in the previous chapter are partly addressed by EU and national legislation and voluntary
forest certification systems, but those systems are not always sufficient to prevent undesirable and
unsustainable developments due to regulatory gaps, implementation gaps and lack of enforcement.

The most promising bioenergy pathways from a Sustainable Development perspective are those that
use locally available biomass residues from forestry and agriculture, processed residues and by-
products from related industries, and biogenic waste streams, and which employ highly efficient
biomass conversion processes and technologies. Small to medium sized biomass conversion plants can
be regarded as particularly promising options offering multiple potential advantages such as: better use
of locally available raw material, higher resource and energy efficiency due to better utilization of
surplus heat in cogeneration processes, lower energy transmission and distribution losses, better
opportunities to close material and nutrient cycles and to create added value in the region, and to
contribute to rural/regional development.

The European Commission recently emphasized that the expected rise in the use of biomass after 2020
heightens the need to use existing biomass resources more efficiently and to accelerate productivity
growth in agriculture and forestry in a sustainable manner, in the EU and globally. At the same time the
Commission conceded that it is important to take strong global action to reduce deforestation and
forest degradation and help ensure the availability of biomass at competitive prices. This shall be
addressed through the implementation of the Renewable Energy Directive and the EU Bio-economy
Strategy, the proposed reform of the Common Agriculture Policy, the forthcoming EU Forest Strategy,
and EU action on climate change and on development cooperation. Increases in the use of biofuels in
aviation and heavy road transport (where electric power is not deemed feasible) reinforce the need for
developing advanced biofuels (European Commission 2012a).

5.6 Key eu policies promoting the sustainable use of renewable energy to achieve a
balanced energy mix

5.6.1 General energy and climate policies

According to Article 194 (2) of the Lisbon Treaty, Member States maintain their right to determine the
conditions for exploiting their energy resources, their choice between different energy sources and the
general structure of their energy supply. Hence, European institutions do not directly interfere into the
energy mix of the Member States. Indirectly, however, by setting new ambitious targets regarding RES,
the European Union is increasingly influencing the diversification of energy sources in individual
Member States.

Central to the current EU policy framework are the three headline targets to be achieved by 2020: a) an
EU based target for GHG emission reductions of 20% relative to emissions in 1990; b) a 20% share for
RES in the energy consumed in the EU with specific target for the Member States; c) 20% savings in
energy consumption compared to projections. In addition, there are specific 2020 targets for renewable
energy for the transport sector (10%; see below) and decarbonisation of transport fuels (6%).

The 20% GHG reduction target for 2020 compared to 1990 is implemented through the EU Emissions
Trading System (EU ETS) and the Effort Sharing Decision which defines reduction targets for the non-
ETS sectors, and its achievement is supported through EU and national policies to reduce emissions. In
2011 GHG emissions as covered by the climate and energy package were estimated at 16% below 1990
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levels. To date, however, the (low) carbon price has not provided investors with sufficient incentive and
has not succeeded in being a major driver towards long term low carbon investments.

The Energy Roadmap 2050 (COM(2011)885/2) builds on the single energy market, the implementation
of the energy infrastructure package and climate objectives as outlined in the 2050 Low Carbon
Economy Roadmap (COM(2011)112). Regardless of scenario choice, the biggest share of energy supply
in 2050 is expected to come from renewable energy. Strong growth in renewables is the so-called 'no
regrets' option. However, despite the strong framework to 2020, the roadmap suggests that growth of
renewable energy will drop after 2020 without further intervention due to their higher costs and
barriers compared to fossil fuels. According to the roadmap in a truly sustainable energy system the
need for energy services will be secured exclusively by RES. Energy must be distributed and used with
highest efficiency. Decentralisation of the electric power system and heat generation increases due to
more renewable generation. In the new energy system, a new configuration of decentralised and
centralised large-scale systems needs to emerge and will depend on each other, for example, if local
resources are not sufficient or are varying in time. Respectively, a shift in energy consumption towards
low carbon and locally produced energy sources (including heat pumps and storage heaters) and
renewable energy (e.g. solar heating, geothermal, biogas, biomass), including through district heating
systems, is needed.

On 27 March 2013, the European Commission adopted the Green Paper on "A 2030 Framework for
Climate and Energy Policies" COM(2013)169 final. This document launched a public consultation
allowing Member States, other EU institutions and stakeholders to express their views; for example on
the type, nature and level of potential climate and energy targets for 2030, but also on other important
aspects of EU energy policy in a 2030 perspective. Those views will feed into the Commission's on-going
preparations for more concrete proposals for the 2030 framework which will be tabled by the end of
2013. Developing a 2030 framework for EU climate change and energy policies is necessary to provide
certainty and reduced regulatory risk for investors and to mobilise the funding needed; to support
progress towards a competitive economy and a secure energy system; and to establish the EU's 2030
ambition level for GHG reductions in view of a new international agreement on climate change
foreseen for 2015.

5.6.2 Policies promoting the use of renewable energy sources

The Renewable Energy Directive (RED) 2009/28/EC established a common framework for the promotion
of energy from renewable sources. The RED set an overall EU target of 20% renewable energy in total
energy consumption by 2020 and includes binding national targets for the overall share of energy from
renewable sources in gross final consumption of energy and formulated a 10% share of renewable
energy in the transport sector which all Member States have to reach. The RED required Member States
to submit National Renewable Energy Action Plans (NREAP) to the European Commission by 30th June
2010, which set out how each Member State aims to achieve its national target in the three sectors
(electricity, heating and cooling, transport). The RED contains a number of flexibility mechanisms:
Member States can “exchange” an amount of energy from renewable sources using statistical transfers,
set up joint projects concerning the production of electricity and heating from renewable sources, set
up joint support schemes or establish cooperation with third countries. The RED further includes rules
pertaining to administrative procedures, integration of RES in buildings, training and information,
certification of installers, access to the electricity grid for RES, infrastructure development.
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According to the European Commission, the recent Renewable Energy Progress Report (European
Commission 2013a) indicates that the current policy framework of legally binding renewable energy
targets has resulted in strong growth of the renewable energy sector until 2010, with an EU RES share of
12.7%. In its report the Commission acknowledged that while the EU as a whole is on its trajectory
towards the 2020 targets, some Member States would need to undertake additional efforts. It also
conceded that at both EU and Member States level, further efforts would be needed in terms of
administrative simplification and clarity of planning and permitting procedures and for infrastructure
development and operation. Further efforts are also needed regarding the treatment and inclusion of
renewable energy production within the electricity system. Member States deviations from their own
national renewable energy action plans reflect policy changes which reduce clarity and certainty for
investors, increasing their exposure to regulatory risk. The deviation from the plans' expectations
regarding sectoral and technology trends also indicate where further efforts may be needed. Other
reasons for concern include the failure to address barriers to the uptake of renewable energy:
administrative burdens and delays still cause problems and raise project risk for renewable energy
projects; slow infrastructure development, delays in connection, and grid operational rules that
disadvantage renewable energy producers all continue and all need to be addressed by Member States
in the implementation of the RED. The changed economic climate has also clearly had an impact on the
development of new renewable energy projects. One aspect is the increased cost of capital in general.
Another aspect is the increase in risk resulting from Member Sates changes to support schemes.

In its Communication “Renewable Energy: a major player in the European energy market” COM
(2012)271 of June 2012, the Commission committed itself to driving forward the integration of
renewable energy in the internal market and address incentives for electricity generation investment. It
also intends to prepare guidance on best practice for cost effective and consistent renewable energy
support schemes, to provide further guidance for the use of cooperation mechanisms to achieve
renewable energy targets at lower cost and to work on improved regulatory framework for energy
cooperation with third countries. In addition, support in the new EU multi-annual budget framework for
new energy technologies and energy infrastructure should help ensure continued growth for the
renewable energy sector in Europe.

The EU also provides financial support for RES, in particular through Cohesion Policy, the EU Research
Programmes, and in the future the Connecting Europe Facility. Direct EU measures to support RES
include R&D expenditure and the allocation of revenues from the sale of ETS allowances (the "NER300"
programme). The scope to promote innovative technologies in the future has been explored in the
Commission's recent Communication “Energy Technologies and Innovation COM(2013)253.

5.6.3 Policies addressing energy security of supply and affordability in the energy market

In 2009 and 2010, the EU adopted a comprehensive legislation on the internal energy market for
electricity and natural gas and, in consequence of two gas supply crises, the Regulation on Security of
Gas Supplies. As none of the energy policy objectives can be reached without adequate grid
connections, the Commission has also proposed a Regulation on Trans-European Energy Infrastructure
Guidelines (TEN-T Guidelines) on which political agreement has been reached by the European
Parliament and by Council in 2013. It addresses infrastructure challenges to ensure true interconnection
in the internal market, integration of energy from variable renewable sources and enhanced security of
supply.
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Other EU measures, such as the European Strategic Energy Technology Plan are in place to encourage a
technological shift through development and demonstration projects for new and innovative
technologies: e.g. second generation biofuels, smart grids, smart cities and intelligent networks,
electricity storage and electro-mobility, carbon capture and storage technologies and next generation
nuclear and renewable heating and cooling. In early 2013, the Commission also proposed a Directive on
the Deployment of Alternative Fuels Infrastructure which will be supported by the proposed revision of
the TEN-T Guidelines. A number of challenges were not addressed at the time of the 2009 Climate and
Energy Package. For example, the necessary transmission and distribution infrastructure were not
defined. The management challenges linked to the introduction of RES, including the intermittent
supply of certain renewables were also not fully considered and the impact of a large number of
national support schemes for renewables on market integration was underestimated (European
Commission 2013d).

The Third Energy Package comprising a legislative package for an internal gas and electricity market in
the European Union addressed the issue of how to stimulate competition on the gas and electricity
market, but did not address the issue of whether the market offered the necessary incentives to invest
in generation, distribution and transmission, and storage capacity in a system with greater shares of
RES.

5.6.4 Policies ensuring a sustainable use of renewable energy sources

In general, sustainability concerns related to renwable energy are addressed by cross-cutting EU
legislation. In other cases, the EU has developed energy-specific rules. The Renewable Energy Directive
(RED) (2009/28/EC) contains sustainability criteria for biofuels and bioliquids which are binding for all
Member States. Biofuels and bioliquids which do not meet those criteria cannot be counted towards
the renewable energy targets or benefit from financial support. These criteria include minimum lifecycle
GHG savings of 35 per cent (50 per cent from 2017; 60 per cent for new installations from 2018).
Furthermore, the raw material shall not be obtained from land with high carbon stock and from land
with high biodiversity value. Production of agricultural raw material cultivated in the European
Community should comply with EU environmental requirements for agriculture and be in accordance
with the minimum requirements for good agricultural and environmental condition.

In its new proposal to amend the RED the European Commission gave a strong message to the biofuel
industry to move towards non-food biofuels (European Commission (2012b). The Commission has
declared its intention to limit the global land conversion for biofuel production, and to improve the
GHG performance of biofuels used in the EU and encourage a greater market penetration of advanced
biofuels. The general objective of the proposed amendments is to promote biofuels that will help
achieve substantial emission cuts, do not directly compete with food and are more sustainable at the
same time while capping the contribution made from biofuels and bioliquids produced from food
crops, such as those based on cereals and other starch rich crops, sugars and oil crops, to the RED
targets to current consumption levels, without foreseeing any limits on their overall consumption.

In the Report on Sustainability Requirements for the Use of Solid and Gaseous Biomass Sources in
Electricity, Heating and Cooling COM(2010)11, the European Commission has left the introduction of
binding sustainability criteria for solid and gaseous biomass used in electricity, heating and cooling to
the discretion of each Member State only giving recommendations. Member States that either have or
who introduce national sustainability schemes for solid and gaseous biomass used in electricity, heating
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and cooling, ensure that these in almost all respects are the same as those laid down in the RED for
biofuels and bioliquids.

Member States are taking different actions in the field, but only few Member States (e.g. UK, Belgium,
and the Netherlands) have implemented supply chain requirements so far. However, in the absence of
any binding EU wide sustainability scheme for solid and gaseous biomass commercial actors and
energy utilities started to develop own or to join emerging voluntary sustainability schemes in the
frame of their corporate social responsibility policies or concluded voluntary agreements with national
or regional governments.

Voluntary sustainability standards for solid and gaseous biomass used in electricity, heating and cooling
will inevitably lead to wide variations between different schemes of the EU Member States. There will be
the risk of trade barriers and also of a “race to the bottom”. Furthermore, the actual legal framework at
EU level contains a number of inconsistencies. For instance, according to the current rules,
biogas/biomethane for transport has to comply with the EU sustainability criteria, biogas/biomethane
used for heating and electricity has not. The same applies to lignocellullosic raw material as the use of
this feedstock for electricity and heat production will increasingly compete with its use for advanced
biofuel production in the future. In a “Knowledge-based Bio-economy” where the same biomass
streams will be used increasingly for different applications, a consistent sustainability framework and
minimum standards that apply to all uses of biomass needs to be developed.

The Commission recently conceded that significant further use of biomass requires additional measures
to ensure its sustainability. For this reason the Commission will evaluate the effectiveness of current
sustainability criteria by 2014 as required by the RED. In addition, the Commission is committed to
shortly produce reports and proposals with a view to further developing the EU's sustainability
framework. It will also investigate the most appropriate use of bioenergy after 2020 in a way that is
consistent with the EU energy and climate ambition to 2030 while fully taking into account
environmental, social and economic considerations (European Commission 2012a).

5.7 Conclusions

 The EU as a whole has a balanced energy mix and electricity mix. RES make a significant
contribution to ensuring a secure, independent, diversified and low-emission energy supply for Europe.
However, the energy mix varies widely across countries.

 Taking into account the EU’s growing dependency on energy imports it is crucial to further
intensify the diversification of Europe's energy supply and to promote the sustainable use of RES to
ensure security of supply, reduce the EU's external energy dependency and stimulate economic growth.

 The "Energy Roadmap 2050" and the recent Green Paper "A 2030 Framework for Climate and
Energy Policies" are partly based on scenarios that are, to a great extent, no longer relevant. The
European Commission should provide updated model calculations to enable energy policy decisions to
be taken on the basis of robust, transparent and comprehensible scenarios. Recent research results
suggest that the Commission systematically underestimates the cost of nuclear power and carbon
capture, transport, and storage, while the cost of renewable energies tends to be overestimated. It is
therefore considered vital to continue to focus on the further development of renewable energies in
future. This requires ambitious targets for 2030 as well as clear emissions reduction and energy
efficiency targets (cf. von Hirschhausen et al. 2013, Hey 2012).
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 Fossil fuel subsidies and the lack of a global price on carbon are significant barriers to the
competitiveness of renewable energy. Phasing out environmentally or economically harmful subsidies,
including for fossil fuels, should be accelerated.

 Large shares of intermittent renewable energy supply may increase the pressure on the electric
power systems, which may need increased flexibility to respond to this balancing challenge. More
flexible generating capacities, interconnections, storage, and/or load-management empowered by
smart grids, can be combined to provide the required flexibility (cf. IEA 2013).

 Bioenergy is the most versatile of renewable energy sources. It is the only source that can be
used in solid, gaseous or liquid form and can provide power and heat as well as transport fuels.
Bioenergy, unlike most other RES, can be stored relatively easily and can, therefore, provide energy to
dispatch as needed. Biomass can also balance variable energy sources and therefore alleviate the need
for additional grid infrastructure.

 The growth of renewable energy depends on private sector investment, which in turn relies on
the stability of renewable energy policy framework.  But they do still need long-term policies that
provide a predictable and reliable market and regulatory framework.

 Key challenges in developing RES include making the relevant technologies more attractive and
cost-efficient, but also ensuring that their entire lifecycle remains sustainable. Therefore, further
consideration needs to be given to the economic, environmental and social aspects of production and
use of RES (cf. Council of the European Union 2012).

 More intensive development of RES in the Member States is likely to lead to increased use of
biomass.  In a Knowledge-based Bio-economy where the same biomass streams will be used
increasingly for different applications, a consistent sustainability framework and minimum standards
that apply to all uses of biomass need to be developed.

 Designing policies and promotional programmes should always consider full life-cycle impacts
as well as direct and preferably also indirect effects of bioenergy production and use. Calculations of
greenhouse gas (GHG) emissions should consider not only CO2 emissions, but also other GHG like e.g.
nitrous oxide and methane.

 In order to ensure a truly Sustainable Development it is important to apply principles and
criteria for sustainable bioenergy production and use, covering issues such as biodiversity, energy
efficiency, resource efficiency, climate change mitigation, social aspects and economic aspects.
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