o.
ener .

energy research
to innovation

Reinforcing Cooperation with Eastern Partnership
Countries on Bridging the Gap Between
Energy Research and Energy Innovation

Recommendations, Roadmap & Policy Brief on
Energy Efficiency and Renewable Energy Use

Authors:

Anguyal, Zsuzsanna
Buday, Zita

Csondor, Andras
Hausz, Erigues
Kardon, Bela

Krozer, Yoram
Spiesberger, Manfred

Editor:
David, Adam



ener2i- 609532 17/10/2016

ener

energy research
to innovation

Recommendations, Roadmap & Policy Brief on
EnergyEfficiency and Renewable Energy Use

Authors:

Angyal, Zsuzsanna
Buday, Zita

/| a2y R2NE ! Yy RNI {
Hausz, Frigyes
YINR2Y X . St
Krozer, Yoram
Spiesberger, Manfred

Editor:

5t JARZ #Rt Y

ISBN 978©63-12-6730-3

¢KA&d LINRB2SOG KFa NBOSAOGSR TFdzy RA
Framework Programme for research, technological development
demonstration under grant agreement 199532

2



ener2i- 609532 17/10/2016

Innovation is the driver of sustainable economic development and contributes tebewll of
people. This messagelisought by the World Commission on Environment and Development in
the 1980s and is repeated throughout the last decades. Innovations in energy, herewith, are
necessary to eradicate energy poverty, mitigate climate change, reduce risks of conflicts and
meet other societal challenges. Within this framework, the European Union has adopted the
European Neighbourhood Policy (ENP) with the aim to support theMember countries in
achieving their aspirations and peacefutexistence with inclusion of the engrdgssues. It is

not solely altruism of the EU but also seiferest because environmental risks do not respect
political borders, crossultural exchange generates innovations and international trade fosters
mutual economic development. Moreover, support for egerefficiency measures and
renewable energies help the partner countries save resources, which are beneficial for their
economies, and reduce energy imports and related political dependencies.

Realized through the funds of th& Framework Programme of ¢hEuropean Union, the project
ENER2i is executed within this policy framework with the focus on energy efficiency and
renewable energy. Its objective is to foster development of sustainable energy systems in several
neighbouring countries which were part the Soviet Union: Armenia, Belarus, Georgia and
Moldova. The aim is to is assist development of policies on innovations in energy efficiency and
renewable energy through cooperation between actors in research and innovation across the
EU and the ENP couies.

Several partners on the EU and ENP side were involved during the period ZMiR

The following partners participated on the EU side:
The Zentrum fuer Soziale Innovation in Austria (Z8I¢ project leader
The Regionalis Informacios Es Fgjte Tudaskozpont in Hungary (RCISD)
Energy Engineers in Germany (EE)
The European Sustainable Energy and Innovation Association (ESEIA) in Austria with its
partners
The University of Hamburg in Germany
The University of Brasov in Romania
The Universityfwente in the Netherlands

The following partners participated on the ENP side:
Technology Transfer Association (TTA) of Armenia
The National Academy of Science (NAS) in Armenia

The Institute of System Analysis and Information Support of Scientific anditalc8phere
(BellSA) of Belarus

The Innovative Fund in Belarus (BIF)
The Registered Union Energy Efficiency Center in Georgia (EEC)

The Agentia Pentru Inovare Si Transfer Technologic (AITT) of Moldova

! Sevilay Kahraman, 2005, The European Neighbourhood Policy, Perceptions, Winter 2@ p. 1
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And the Organizatia Pentru Dezvoltarea Sectoruhireprinderilor mico si mijlocii in
Moldova (ODIMMY

The present publication tries to give an overview of Energy innovation and energy research in
the ENP countries by providing a compilation of the main results of the ENER2i project. This
document wil be complete with a set of recommendations for future policy actions in ENP
countries in relation to EU policies.

This publication is built upon the following deliverables of the project:
The ENER2i Countries Repdinat is also an annex of this pulaioon.

The cross countries report title@inforcing cooperation with ENP countries on bridging the
gap between energy research and energy innovation.

Expert opinions from ENP countries visited the EU countries and vice versa.

Lessons learnt from brokeragevents that were executed in connection with conferences
and business fairs in the ENP countries, as well as training and twinning events in the ENP
countries were organized with participation of large audience.

The present energy efficiency and renewabnergy in the ENP countries was assessed and the
O2dzy UNAS&AQ AyadAaddziAazylt FNIYSE2N] F2N SySNE
crosscountries reports. The policy recommendations were drafted using theories and
experiences in the Ednd ENP countries with consideration of differences in culture and
geography of the participating ENP countries (e.g. distance of 3 000 km from Minsk in Belarus to
Yerevan in Armenia is similar to Vienréerevan).

Section 2 of this report reviews thegsent situation of energy efficiency and renewable energy

in the ENP and EU countries, section 3 addresses the institutional framework and challenges in
the ENP. Section 4 provides a roadmap on innovating in energy efficiency and renewable energy
in the ENP countries. Section 5 assesses the activities and a lesson learned from the ENER2i
project and provides recommendations on this basis.

A few definitions were introduced to avoid misunderstanding. Energy efficiency is about cost
effective energy use, mearg high energy output at low costs. This can be achieved through
better performance in processing, distribution, transformation and storage, as well as more
effective use of resources, for example reuse of heat. The renewable energy resources are
consideed biomass, waste, hydro, geothermal, wind and solar energy. The fossil fuels are coal,
2Af X 3FFra yYyR ydzOf SFNJ SYSNHe® ¢KS GSNY Ayy2¢
RAFTFSNByGfteeg ol FiaS NI 4whidh dovdrdhawsusds obdvanp avhpilablem by o

2Zsuzsanna Angyal, Anna Bogn§gr, B®I| aTigkkar don ( RCI
Arzumanyan (NAS RA), Mikael Abovyan (TTA), Olga Meerovskaya, Yauhen Hurynau (BellSA),
Anatoly Hryshanovich, Alla Minko (BIF), Elene Gvilava, Liana Garibashvili (EEC), Ana Ciofu,
Igor Plamadeala (AITT), Olga Popa, Sergiu Luchian (ODIMM)

3 Arzumanian, T., M. Abovyan, Country Report Armenia, Ener2i, 2014; Meerovskaya, O., Y. Hurunyau,
A. Hryshanovich, A. Minko, Country Report Belarus, Ener2i, 2014; Gvilava, L., L. Garibashvili,
Country Report Georgia, Ener2i, 2014; Ciofu, A, |. Plamadeala, O. Popa¢i&n, Country
Report Moldova.

4 Schumpeter, J.A. ((1939) 1988usiness cycle4" Edition, Porcupine Press, Philadelphia.
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technologies embracing machines, products, services, models, brands, and so on. Innovating is
primarily a busineswise activity with the aim of profitable results. The conventional (demand
pull) model on the innovation process was cons@de Given the external demands and internal
knowledge a capability, a successful research and development generates novelties (inventions),
followed by market introduction of the invention (innovation), entailing dissemination of
innovation called diffusin. Research and development is an investment cost, which can be
covered through sales of licenses, products and services but these sales are uncertain at the
moment of the investment decisions (Stoneman, 198Research and development are done

in private and public institutes and firms as well as in small companies and social organizations
based on formal and tacit knetvow, which is generated due to interactions between tinkerers
and with experts. Social capabilities of the tinkerers and experts iretsex; therefore, are
essential for innovation (Freeman, 1996 he innovation potential in energy is a term
comprehended as being factors that enable innovations in energy business, such as good
economic position and natural resources (market factasgilable energy business structures
(firm factors) and institutional conditions (system enabling factors) (Jacobsson and Johnson,
2000). Herewith, the institutional conditions are usually comprehended in the sense of
organizational and political relatien

This section indicates possibilities of innovating energy efficiency and renewable energy in the
ENP and EU countries which participate in the ENER2i project. It is assessed using indicators for
innovations in general followed by imitors for the energy business.

Several factors indicate the innovation potential of a country, in this case possibilities for
innovations in energy efficiency and renewable energy. Table 1 shows several indicators of the
ENP and EU countries:

Gross Domestic Product (GDP) per capita indicates economic capabilities for generation
and absorption of innovations: high incomérigh capability,

energy use per capita indicates value addition: low ¢ieegh value added energy use,
population densityindicates natural endowments because renewable energy needs space:
low population densitx, much space,

the average altitude indicates possibilities for the hydropower production possibilities: high
altitude ¢ good possibility,

5 Stoneman, P. (1983The Economic Analysis of Technological CharijeEdition Oxford University
Press, Oxford.

® Freeman C., (1996), The greening of technology and models of innovEgicimological Forecasting
and Social Chang83, p. 27 39.

’ Jacobsson, S., A. Johnson (2000), The diffusion of renewable etesigyology: an analytical
framework and key issues for reseat€hergy Policy 28 (9), p. 62540.
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annual average irradiatiomdicates the solar power productions possibilities: high
irradiation¢ good possibility
Research and Development (R&D) as percentage of the GDP shows knowledge capabilities:
high R&Dg much capability,
Given unemployment rate, percent students of thesedary education that enter the
tertiary education shows the potential knelow resources: high percentagéigh human
resources,
Ranking in convenience of doing business indicates attractiveness of making business: high
rank means attractive for busings
Global Innovation Index 2015, which compounds input indexes (indicators of institutions,
human capital and research, infrastructure, market sophistication, business sophistication)
and output indexes (indicators of knowledge and technology outputs egdtige outputs)
¢ high index and rank means highly innovative
Innovation efficiency, which means index of the outputs divided by the index of the inputs
¢ high index means high efficiency.

Herewith, It should be noted that the indicators mentioned aboaee only imperfect
SELINB&aarz2ya 2F GKS O2dzyiNAS&EAQ Ayy20F A2y a4
opportunities and barriers for innovations though not specifically on energy efficiency and
renewable energy.

Indicators for the innovations ENP countries EU countries
potential Armenia | Belarus| Georgia | Moldova* | Austria | Germany| Hungary
Incomé GDP/cap 3873 8040 3670 2237 51190 47822 13585

Energy use t.0.e./GNP 997 3223 825 920 3928 3874 2313
Density cap/km2 280 47 64 105 259 593 280
Height av? m altitude 1792 160 1432 139 910 263 143
Solar irra® kwh/m2.a 1700 900 1500 1300 1100 1100 1300
Knowhow R&D % GDP 0.24 0.67 0.16 0.35 2.83 2.85 1.41
Educatior Students to 0.46 0.93 0.33 0.41 0.81 0.6 0.57
pupils
Doing bu¢. | In rank of 100 74.22 72.33 77.45 70.97 78.38 79.87 72.57
Innovatior? Index 2015 37.31 38.23 33.83 40.53 54.07 57.05 43.0
(rank) (61) (53) (73) (44) (18) (12) (35)
Efficiency Output/Input 0.79 0.70 0.62 0.98 0.77 0.87 0.78
ratio® index (rank) (34) (73) (207) ®) (33) (13) (35)
* the lowest average of solar irradiation is consideredyikipedia income data in USD/cap is 4 973
1 World bank statistics, 2013Wikipedia,® Solar Maps? doingbusiness.org/rankingsGlobal Innovations Inde;
2015; it should be noted that the index is composed on many indicators that are not observed statistica
subject to interpretatons
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¢KS 9bt O2dzy GNAS&AQ LISNJ OFLIAGE F@SNF3IS SO2y
Austria and Germany and about 2 to 5 times lower than in Hungary. The ENP countries
have low economic capabilities in innovations.

The ENP countries use five times more energy per value unit than Austria and Germany,
except Belarus. Not only energy efficiency and renewable energy but also higher valued
activities are needed. Innovations that generate value adding activities in tRecBbhtries
are needed in Armenia, Georgia and Moldova.

The natural conditions in the ENP countries are suitable for renewable energy. Aside
Armenia, the ENP countries have 2 to 5 times lower population density than the EU
countries. Belarus in particul&mas large potential (for instance the neighbouring Latvia
with the similar population density and climate is an EU leader in bioenergy).

There is high hydropower potential in Armenia and Georgia whose average altitude is
nearly twice higher than the Ausan one; Belarus and Moldova have lower hydropower
potential. This potential is only partly used.

There is high solar power potential in Armenia and Georgia. Their annual irradiation is on
average about 1.5 times higher than in Germany, which has alieatifled much solar
power capacity.

A major barrier for innovations in the ENP countries¢slb times lower R&D effort per

GDP compared to Austria and Germany amdb2imes lower than in Hungary. The R&D in
the ENP countries is low even after cotren for the lower GNP per capita.

The ENP countries, except Belarus, experience much higher unemployment rate than the
EU countrie$Although its population is educated, the percentage of pupils that go on with
learning are low, except in Belarus with migaall pupils going on with a study. Students

that enter universities can develop capabilities that enable innovations after some time.
The human capabilities development is low.

The conditions for doing business are reasonable in the ENP accordimicttans of the
World Bank doing business ranking. However, individual indicators show more nuances.
For example it is difficult to get electricity in Armenia, to get credit in Belarus, to resolve
insolvency in Georgia, or to deal with construction pernmtMoldova. Other institutional
factors also influence the business climate, such as the level of corruption, degree of
democratic development, stability of government and strong state control over policy and
economy.

The innovations capabilities of th&lB countries are substantially lower than the ones of
the EU countries. The lower capability is mainly caused by their lower innovation inputs

8 ILO unemployment rates in percent of all willing and able to work: Armenia, 17.3, Belarus 0.7,
Georgia 13.7, Moldova 9.1 in the ENP cousdgrand Austria 5.6, Germany 4.5, Hungary 6.5 in the
EU countries (found ien.wikipedia.org/wiki/List_of countries by unemployment Yyaisited
29-2-2016
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(ranking of the inpuindicators is: Armenia 69, Belarus 55, Georgia 67, Moldova 74 in the
ENP, and Germany 18,%tria 19, Hungary 42 in the EU)

The scarce innovation inputs in the ENP countries are used rather efficiently in Moldova
and Armenia but inefficiently in Belarus and Georgia compared to the EU countries.

In sum, the natural resources of the ENP countgaable and even facilitate innovations in
energy efficiency and renewable energy but development of human capabilities and R&D
entailing value adding activities is needed. The Belarus position, herewith, is somewhat better
though its use of the innovatioresources can be much improved.

Energy innovations are generated mainly within the energy business. An important question is,

if this business is capable to generate and adopt innovations. Herewith, innovations in energy
efficiency andrenewable energy usually need a distributed system of energy production and
transmission because the resources are scattered in space and across various organizations.
However, in the EU and ENP countries the centralized energy systems are vested bgehe la
scale (and often public) energy companies. The competing distributed (network) energy systems
emerge. Studies pinpoint that new energy companies emerge independent of the vested energy
businesses in a few EU countries but they hardly exist in the GN&ies (Bertoldi et al, 2012)

These energy service companies (ESCO) are energy producers and services companies that
usually deliver renewable energy and generate higher energy performance. The ESCO generate
income based on management contracts witlstmmers that include division of revenues from
energy saving and value adding services. . On average in the period 2008 and 2012, which is after
0KS TFAYFIYOALf ONRaAaz |62dzi o cnn 9{/ hQa |
annually 23 000 newobs. The vested energy businesses are generally obstacles to the
innovative distributed systems (Krozer, 201%Eonditions for the energy innovations in the ENP
countries are indicated in Table 2. These indicators are:

energy use per person indicates wher it is economic to innovate for energy efficiency:
low energy use implies rather uneconomic innovations because little can be gained,
a low share of the domestic production in consumption shows high energy dependency,

which can be an incentive to inmate for more energy independence because it improves
O2dzy GNASAQ o6FflyOS 2F GN}YRSY KAIK RSLISYRSY
scale of the energy business is indicated by the share of exports in the domestic

production, whereby the large energy busines®an hinder innovations: high exports

indicates large scale of the vested energy business;

Share of renewable energy in total production indicates the present involvement and
AYGSNBald 2F GKS O2dzyiNASAQ o0dzaAy&meansl Yy R L2
much interest in innovations (or high capacity in the more traditional renewable

hydropower, as is the case in Georgia).

®Bertoldi P., B. Boz«iss, S. Panev, N. Labanca, 2014, ESCO Market Report 2015, Joint Research
Centre, report number 26691 EN
0 Krozer, Y, 2015, Theories and Practices on Innovating for Sustainable Development, Springer,
Heidelberg/New York.
8
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These indicators are shown in Table 2. All data is based on the IEA balances. The ENER2i
countries reports and the cross couptprovide much useful and detailed information about

the individual countries but they are less useful for the cro@gntries comparisons
including the EU countries.

Indicators for the energy busines ENP countries EU countries

Armenia| Belarus | Georgia| Moldova | Austria | Germany| Hungary
Energy use t.o.e./cap 0.96 2.88 0.86 0.86 3.89 3.93 2.29
Local producen % of consumed| 28% 15% 36% 10% 38% 38% 45%

Scale energy| export/import+ 5% 37% 3% 2% 22% 16% 18%
business domestic
product.

Renewables | share renewable| 6.8% 5.8% 31.1% 9.6% 32.0% 11.8% 8.6%
resource in total

All data based on IEA statistics: iea.org/statistics/statisticssearch/

Energyconsumption in the ENP countries ig 3 times lower than in the EU countries,

except in Belarus where this consumption is similar to the EU countries. That low energy
consumption per capita implies that innovating for energy efficiency is generally
unecanomic. Energy efficiency innovation can be economic in selected en@emngsive
industries (which are few in the ENP countries, except in Belarus).

The ENP countries are highly dependent on energy imports as their local production and
energy consumptiorsilow. The energy independency is lower than in the EU countries
whose policies aim at more energy independence. Georgia is as energy independent as the
EU countries, which is achieved due to the local biofuel and hydropower production. The
Armenian locaénergy production largely depends on an ageing nuclear power plant, which
may have to be shut down in the coming years. For more energy independence innovations
in renewable energy are important.

The energy businesses in Armenia, Georgia and Moldovatrerrsmall scale compared

to the businesses in the EU countries. These businesses could be attracted by the
distributed energy systems. This is different in Belarus where the energy businesses are
large and can be an obstacle for this kind of energy iations.

The share of renewable energy in the ENP countries is similar to the EU countries. It
suggests sufficient interest for the local renewable energy production. The low percentage
in Belarus is similar to the EU laggards, such as the Netherlandssashtee high share in
Georgia is similar to one of the EU frontrunners.

In sum, possibilities for energgfficiency innovations in the sense of lower energy use per

person are modest because the present energy use is low. However, higher value production

essential for the energgfficiency. Belarus has a higher energy use per capita but the large scale

energy business can obstruct these innovations because it impedes their sales. In all ENP
9
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countries, there are ample possibilities for the local renewadahergy production with regard
to their high energy dependency and sufficient interest in renewable energy.

The institutional conditions in the ENP countries are largely based on the ENER2i countries
report and the crosgountries report. This section addresses the institutional conditions for
innovations in energy efficiency and renewable energy. The institutional conditions are
considered organizational and political possibilities throughout the innovation process.

Innovation processes in energy are assumed to evolve in phases. They start with goal definition.
In case of energy efficiency and renewable energy, the goal definition addresses societal
challenges because not solely the private interests arsidered but also the social goods. After

the societal goals are defined, which is usually done by a national authority, the necessary social
capabilities for innovative activities can be developed. These are primarily related to education
and knowhow bulding. Good education and knelow are necessary for research and product
development entailing market introduction of products and services if all previous phases are
successful. This presentation is only a model because in reality there are alreageyigineg

goals, capabilities, research and development and markets, as well as many interactions during
these phases. The model is helpful to discuss the existing institutional framework and the needs.

An appropriate institutional framework, herewitembraces in particular: regulation of property
rights and investments, institutions for education, for knbhew and nonrprofit research, as well

as technical and organizational facilities and infrastructure for product development and market
introduction. What is the appropriate framework and what public interventions are precisely
needed is much debated. These debates are beyond the scope of this report. Herewith, it is
solely indicated if there is sufficient attention to these institutional condition® ifldications

are based on the Countries Reports for ENER2i. Table 3 summarizes the institutional conditions
per phase in innovation processes.

Phases Armenia Belarus Georgia Moldova

Energy policy

Energy (market) law,

EE&RE law aim at loc
resources with funds,
program, roadmap

EnergySaving Law, Rl
Law for diversification
& modernization (EE,
hydro, bio)

No specific energy
policy, focus on
hydro and
transmissions

National Agency on
Energy Regulation,
EE Fund, Energy
Strategy 2030, Law
on RE promotion

Innovation and

Entrepreneurs to

on prgect proposals

(general)

Education EE&E in High Educat Academic courses on| - -
Ministry Education & | EE basics, EE Tech.&
Science aim at talents| Manag. Awareness
Knowhow Nat. Center EU ass. for authoritiey External support | Energy & Biomass

Project, credit for
residents

10
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foster ideas and youn
researchers (general)

Research

EE&RE in the Nationa
Academy of Science
(2000 persons)

Foundation for
fundamental research
(general)

External support,
Rustaveli foundat.

Moldovan Academy
of Sciences

Development

SME Development
Nat. Center,
Technopark, Venture
capital firms, Patent
Office (general)

Department funds

Technol. & Innov.
Agency (general)

EE Fund, Agency for
Innovation and
Technology Transfer

Market entry

Armenia EE&RE Fung
Free Economic Zones|
External support (e.g.
REP project)

Loans Innovation func
(Belinfund) , 24% of
national budget for
intern. Cooperation

External support
low local business
interest in EE&RES

Financing facility
(MOSEFF),
Organisation for SME
development

(ODIMM)

Reliable policy goals reduce uncertainties about the future energy markets, which enables
to take risk of innovations. Comprehensive legal frameworks with laws, programs and

roadmaps on energy efficiency and renewable energy are elaboratédnienia, Belarus

and Moldova. It is hardly elaborated in Georgia where high renewable energy production is
found. However, a complex legislation reduces transparency and invokes irregularities,

which impedes innovations. The policy transparency in the Ebifhtries is low!

Presumably it poses major barriers to the innovators in energy efficiency and renewable

energy.

A broad educational structure is available in all ENP countries. However, the educational

quality and the links between educational levets be much improved as none of the ENP
countries is in the top 30 of math, reading or scieftAlso, many pupils of the secondary
schools do not enter the tertiary education and appropriate vocational education is not in
place, which leads to a huge losshuman capabilities. The specialized courses on energy

efficiency and renewable energy are rare. Such courses are mentioned in Belarus. Scouting
and supporting young talents is addressed in Armenia.

Knowhow capabilities on energy efficiency and reneveaénergy seem hardly being under

development in the ENP. Insofar it is under development and largely driven by the external
assistance. Armenia has developed a national center on innovations with facilities for young

researchers, which include the energy?2 LJA O & @

St

NXza

T 2 4 th@WNA

i K

through energy courses. Civil society initiatives on energy efficiency and renewable energy
are apparently intangible or hardly observed, with the Energy Efficiency Centre Georgia

being an exception and gd practice example. Only Moldova provides policy instruments in

& dzLJLJ2 NI 0KS OAGAT SyaQ AyAGAlLIGAGSa®

27

NJY

1 The rankingof Transparency International is: Germany 81 points, Austria 76, Georgia 52, Hungary 51,
Armenia 35, Moldova 33 and Belarus 32 (transparency.org/cpi2015).
12 pusinessinsider.com/pisankings201312?IR=T
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Research on energy efficiency and renewable energy in the ENP is largely based on external
finandal assistance. It is fundamental by approach and rarely specific on energy efficiency
and renewable energy. Research is usually linked to the National Academy of Science and
not many innovations oriented research programs are observed, which underpiriewhe
level of R&D in the countries.
Armenia has elaborated an institutional framework for technology development with
centers for small and medium sized enterprises, techno parks, venture capital, and patent
offices and so on but it is short of intermediary organizations for operating tings&utions.
Similar frameworks are introduced in Georgia and Moldova though not specialized in energy
efficiency and renewable energy. The Belarus approach relies on the ministerial institutes
and their funds.
All ENP countries have established instans for cefinancing market entry of the
innovative businesses, often with external assistance. Various approaches are applied.
Armenia has a free economic zone. Belarus has allocated a few percent of the ministerial
budget for international cooperationMoldova supports initiatives of businesses and
residents with credits. Georgia also uses external funds but there is low business interest in
energy efficiency and renewable energy.

In sum, the ENP countries generally address the policy formulation anketmentry phases.

The ENP countries have legal frameworks on energy efficiency and renewable energy. The policy
formulation provides a basis for innovations but the implementation may lack transparency.
These frameworks are hardly reflected in the inditas for education, knowhow, as well as
research and product development. Development of human capabilities on energy efficiency
and renewable energy can be improved, which can also be observed in many EU countries but
the EU has introduced instrumentsrfcapacity building and civil society, such as Horizon 2020,
regional and structure funds and so on.

Vital is the business interests in innovations. Interests of small and medium sized enterprises in
energy efficiency and renewable energy in the ENP tmsmare reflected in the business
LINR L2 Al fa F2N Ayy20F GA2ya @2dzOKSNED® 2 AGKAY
awarded to the best evaluated proposalsherl vouchers scheme produced 88ucher
applications that competed for the vouchers. Outloése 25vouchers have been awarded, plus

5 additionalfrom external funds, which is 34 of all applications. Table 3 shows the results per
country (dl funded projects are on weener2ieu/innovation_vouchers/funded projectsThe
recipients underline that thevouchers are useful tools for starting business and linking with
research éner2i.eu/innovation_vouchers/testimaals).

Vouchers Armenia Belarus Georgia Moldova Total
Submitted applications 14 23 18 34 89
Eligible proposals (quick check) 10 20 18 29 77
Successful evaluatqutoposals 8 7 17 23 55
Funded projects 6 7 6 11 30

12
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The proposals submitted to the competition are divided into several subjects: energy efficiency
in production, energy efficiency in consumption and the renewable energy production in biofuel,
hydro, geothermal, wind energy and solar energy. The entrepreni@Armenia are focused on

the solar energy technologies (7 out of 10), in Belarus on the energy efficient production (6 out
of 7), in Georgia on the energy efficient production and consumption (8 and 4 out of 18), which
is also found in Moldova (23 owoff 29). By far, the most entrepreneurs aim at eeating in
business and in household. Only a few businesses addressed the renewable energy technologies
aside solar (7 out of 64). Hardly any entrepreneur proposed products and services that add value
to customers. Such value addition is generated through linking various technologies (for example
AYVF2NXYIEGAZ2Y YR O2YYdzyAOFGA2Yy (SOKy2f23ASa
services to the energy technologies (e.g. electric car sharing and leasitagjrating of the
energy expertise in other technologies (e.g. passive buildings), integrating management in
energy practices (e.g. heat loss prevention), designing energy products (e.g. efficient lighting)
and other crossvers. It is observed that shiccrossovers often generate successful
innovations. Presumably the limited human capabilities in businesses pose severe constraints to
the value adding energy innovations though precisely these are necessary in the ENP countries.

The institutional capabilities are assessed in the ENER2i Countries Reports. The SWOT
framework is used, which requires indicating the Strength, Weakness, Opportunities and Threats
of energy efficiency and renewable energy in the ENP countries. Theserassés are done by

the ENP partners. Table 5 compiles the findings in these reports.

Armenia Belarus Georgia Moldavia

Strengths Legal framework, policy Effective power plants| Much hydro, solar & Long term strategy, E\
documents, promotion| reserve in production & bio; International | harmonization,

institutions transmission, good cooperation Promotion EE/RE
knowledge base

Weaknesses | Poor infrastructure, low| High grid losses (up t( Low technology &| Low feedin, poor

R&D expenditures, low 20%), costly power| policy experience, information, laws,
incentive for businesses | crosssubsidies, low griq high interest rate for| firm-academia link,
feedin tariffs loans investment climate,

inefficient banking

Opportunity Solar potential, plans fol Launching national ph, | Projects in pipeline] EU association §

launching, the diasporg foreign investors, loangy IFI support, EE/RI| funding, electricity
expertise, of Russian Fed., expo| developers, Spatia transit corridor, cross
technical knowhow and | plan with RE for border infra, Hijh
engineering buildings potential RE
Threats Policies without economiq Monopoly position of the| Poor infrastructure,| Political instability,
support,  environmental| Belenergo becausq scarce capacities, loy bureaucracy, import
laws with no incentives weaknesses remain R&D depencence
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Per country, it is combined what strength entails opportunities, as well as weaknesses cause
threats. This way, improvements of the institutional capabilities can be specified.
The Armenian strength is the institutional framework, which can be improved due to

expertise of diaspora and external assistance. The weaknesses are mainly poemdimow
and incentives for businesses, which cause that various institutional initiativeslittéae
innovation incentives. The institutional capabilities are largely developed and formalized but
their implementation across society can be improved.

The Belarus strength is modern power production and good knowledge, which can be
improved through ational development programs with external assistance and
international exchange of the technical kndww. The weakness is poor network
infrastructure and low incentives for renewable energy, among others caused by the
monopoly structure of the energy mieet. The challenge is the resolving of institutional
barriers posed by the monopolized energy market.

The Georgian strength is internationally funded projects on natural resources for renewable
energy. This can be enhanced through sound infrastructuresf@rgy transmission and
projects aiming at the residential energy efficiency. The weaknesses are little experiences
with modern technologies and low incentives for innovations. This is aggravated by poor
infrastructure, low human capabilities and researahd development. The institutional
capabilities can improve through knemow development and incentives for energy
business.

The Moldovan strength is planning in line with the EU harmonization. It can be strengthened
due to the association agreements wittxternal assistance and development of the
electricity transit corridor and other transnational infrastructure. The weaknesses are
deficient incentives and intermediary organizations, such as poor links between academia
and firms and inefficient bankind.his can be aggravated by the political instability and
bureaucracy. The institutional capabilities can improve through incentives and stakeholders
networks for energy business.

In sum, the formal institutional framework for energy efficiency and renewadslergy is
available in the ENP countries. The challenge is institutional capability for the implementation,
which needs upgrading and scaling up of education, khow, research and development.
Belarus and Georgia are focused on technical infrastrucamd knowhow for energy

(NI yaYAaarz2ys I NYSYAl FyYyR a2t R20F 2y AyOSyi?

efficiency and renewable energy.

Innovating is a riskaking endeavour. The risk is that costs are made but benafe missed
because knowhow is insufficient, research fails, development delivers deficient qualities,
market introduction is not appreciated by customers, and so on. Usually, the risks decrease but
the costs increase per phase. Public interventions iadespensable because the total costs
usually exceed wealth of individual innovators and high risks discourage lenders. A model that
reflects costs and benefits of (aggregated) innovations processes in a region or country is helpful
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to draw the roadmap wh recommendation for policies on energy efficiency and renewable
energy. The model is schematically presented in Figure 1.

Benefitcost +

Know-how R&D Market entry Commercial

_____ -p years

_____ guaranties
subsidies

=== firm support

The net benefits (benefitg costs) or profits are shown vertically. The innovation processes in
time is put horizontally. The capacity building, which covers education, kmmawand basic
research, is aost with little or insufficient income to cover all costs. Public funding is necessary,
which is justifiable because the benefits are accrued by various sections of society and used for
different purposes, including the energyficiency and renewable @ngy innovations. As the
innovation processes approaches the market entry more costs can be covered by the innovators
and investors because they can benefit directly from the eventual profit making. The investors,
herewith, are considered the innovatorss avell as the suppliers of private equity and public
funding. The commercial activities can be financed privately. The public support of the
commercial activities should be avoided because it distorts the role of prices as signals of
resource scarcity and undermines the position of innovators because it reduces costs of the
vested technologies.

The challenge in the ENP countries is development of the human and institutional capabilities in
the early phase of the innovation process in energy efficiendyranewable energy. According

to the global innovation ranking all ENP countries allocate very low resources for innovations
but some ENP countries operate efficiently with the scarce resources. The challenges in all ENP
countries is generate more resoucéor innovations and do it a way that generates successful
innovative results. Given their low value added of energy use and low energy use per capital the
focus should be on generating energy efficiency and renewable energy that increase value added
of products and services. Solely locating more resources for the existing institutions does not
help much because not necessarily foster innovators but on the contrary may hinder them.

A roadmap with policy recommendations is presented aiming to foster tisstutional
capability along with elevating of the value of produced products and services given energy use.
Per phase, a few main tasks are specified taking into consideration the low value added of energy
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use in the ENP countries, as well as the lowlle?R&D and the scarce governmental resources.
It means that the lowcost policies that generate innovations are envisaged.

A lot of knowhow, the formalized educational knowledge and tacit skills embedded in
individuals, is needed for angnovation processes. This is also in the ENP countries that spend
little on the R&D but have very reasonable international performance in the European projects.
The countries score in the EU FP7 projects is between 20% and 23% (out of total 222 to 328
proposals), which is well in line with other EU counttie&pparently, the ENP countries possess
tacit capability that can be used for innovations. Experiences in energy efficiency and renewable
energy are that knowhow is generated on the specific regiot@tations during many decades

due to the outstanding natural qualities and a secidtural environment of diversity and
tolerance because these facilitate human interactions about khow. Policies can foster an
environment for such interactions througencouragement of the nogovernmental (civil
a20ASGe0 AYAGAFGADSas 0SOFdzaS GKSAS AYAGALF (A
to businesses and institutions entailing creation of novel firms and institufibbe following

tasks can belefined:

Task 1: assess civil society initiatives that (can) champion energy efficiency and renewable
energy.

Task 2: facilitate the stakeholder networks on enegffjciency and renewable energy in these
regions.

Task 3: generate proposal for educationy' y 2 @l G A2y | yR LlRfA0O& ol a:
networks.

Task 4: develop capacity building programs with projects based on the generated proposals.

All countries struggle with barriers in linking researchers, businesses and investors because the
interests and dynamics of these stakeholders are different, often opposite. These links need
improvement in the ENP countries because of poor relations between the universities expertise
and firms and weak venture investors, as being assessed in the Globaations Indexes. The

ENP countries, however, cannot pay large R&D expenditures spent by some countries (e.g. per
capita about USD 1100 in the US and Japan, half of it in the EU and even less than half of the
latter in China or Russia; roughly half of ¢keare the public expenditures. The expenditure are
divided across more than 160 types of financial policy instruments (Ermen,'208d¢h as
subsidies, soft loans and tax exemptions. The instruments support researchers and developers
that are selected beause it is assumed they generate net benefits. But if they fail these public

13 Gheorghe Duca, Chair of the National Committeettie Association to Horizon 2020, 13 March
2014, H2020 Regional Launch event.

14Krozer Y., 2012, Renewable energy in European reglotesnational Journal on Innovation and
Regional Development, Vol. 4, No. 1, pp-34.

15 Ermen van R. (2007), Comparis@nd Assessment of Funding Schemes for Development of New
Activities and Investments in Environmental Technologies, Fundetec, rapportnummer 044370,
Brussels.
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funds are lost. Various methods are tested to reduce this public risk, such as funding of the
potential customers rather than the developers, support cooperation in value chabsidies

with repayment in case of profits and so on. Also, the private investors are encouraged through
tax exemptions. The ENP countries must assess bout how to create the links given their specific
innovations systems because the silver bullet is n@tilable. The tasks can be defined:

Task 1: Assess policy instruments in use for innovations in energy efficiency and renewable
energy,

Task 2: Assess effectiveness, efficiency and coherence (integrity) of the instruments in use,
Task 3: Given the capab#s and scarce resources select a few most promising instruments,

Task 4: Establish a Task Force that defines the instruments, monitors effects and evaluates
results,

Task 5: Periodically, e.g. every 5 years, update the instruments and excludes theamtdund
ones.

The main barriers of entry for innovators are high costs of technology development, in particular
proof of concept through demonstration plants and policy support of the rival vested interests
because such support reduces costs lod horrinnovators and increases competition to the
innovators. The former can be tackled through change of focus in innovation support. Instead of
focus on the costly technology development one can address higher value products and services
based on the aailable technologies, which is usually lower cost but it needs high value expertise
and creative environment. The policy support of the vested interests is often counterbalanced
through the innovators supported with the innovatepecific instruments suchs credits, tax
exemptions and facilities called incubators, economic zones and so on. This is done despite
observations that effects of such specific instruments on market entry are insignificant and they
need huge budgets. Generic instruments are altékes, which are often price, volume or
quality guarantees. A guarantee for renewable energy that has gained popularity in the EU called
feedin tariff is an obligation imposed on the power networks to accept the renewable energy
deliveries to grid at thguaranteed prices or volumes. It provides a stable market without policy
interference (other guarantees are quality certificates, product warranties, guarantees for
return of goods, and so on). The following tasks are envisaged:

Task 1. Assess the main bars of entry for innovators in enereggfficiency and renewable
energy,

Task 2. Develop policy that cuts subsidies for the energy use along with eradication of energy
poverty,

Task 3. Develop policies that reallocate subsidies for the vested energysistéosvards
feedn tariffs,

Task 4. Establish a reliable institution that is capable of controlling fair play on the energy
markets.
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In sum, the ENP countries have opportunities to lead in ereffijgiency and renewable energy
when they can generate W& adding activities without much additional energy use and tune
their energy policies to the local natural resources. The presented Roadmap can help in this
direction.

A few countryspecific recommendations are presented with the aim to upgrade theevaf

energy use and generate renewable energy in the ENP countries based on the SWOT analyses.
Armenia can strengthen their research capabilities on renewable energy in relation to business
development. With regard to the natural environment and business#erests this can be
particularly attractive on the value adding, solar povibaised products. The major challenge in
Belarus is upgrading of the electricity network, which needs large investment. These must be
funded with funds that are external to thenergy business, which is feasible only in case the
crosssubsidization of the energy infrastructure is substantially reduced. Large opportunities for
hydro, wind and solar exist in Georgia if more capital is attracted. Given the political
uncertainties ad scare capital, the local business capabilities in the project preparation and
development can be strengthened because it can attract the external capital for such
investments. Development of incentives for renewable energy, such asitettiffs, and
siF1SK2ft RSNEQQ | NN y3ISYSydGa GKFG FGaGNF OG F2N
and renewable energy.

The ENER2i project has generated when measured by involvement of stakeholders and
businesses in the ENP countries. The training and brokerage events have contributed to
exchange of ideas and creations of the crosantries contacts albeit too early forrigible
impacts on the countries innovation systems. The vouchers are successful because enabled the
ENP entrepreneurs to generate new business ideas and foster contacts with expertise centers in
the ENP countries and across Europe. The key factor fore$dts is high motivation and
capability of people involved because the early phases in this cooperation depend on the
individual efforts. Getting reliable partners that can fulfil the outstanding tasks in the ENP and
EU countries should be considered & kearning for the early stage international cooperation.

Training and brokerage is often executed as stalwhe activities. In the ENER2i, however, the
training and brokerage events were linked to exceptional events in the ENP countries, such as a
confeNBy OS |yR o0dzaAySaa Tl AN {dzOK fAyla Sylof
large audience. The links also supported participation of businesses in competition for vouchers
and promotion of the winners in this competition many people notiteem. The challenges

are management of interactions with the event organizers and the project activity, in particular
marketing and promotion of the project activities amid the event, and dissemination of materials
about ENER2i and the business winnergduse a lot of other items are presented. The
organizational capabilities of the local partners, therefore, are essential for the successful
training and brokerage.

Awarding winners in a competition is a popular instrument to attract businesses. The ENER2
vouchers as a financial reward of the best business proposals in the ENP countries has also been
successful. The number of participants in the competition, however, varies too much across
countries and this variety does not reflect the scale of energyrass in a country. Other reason

could impede the participation, such as insufficient promotion of the vouchers or institutional
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impediments in absorbing the funding. The applications hardly addressed the value adding
products, which is an omission in tlENP countries that need higher value of energy use. An
awarding system of vouchers based on competition for value adding business models is an
excellent instrument in promoting energy efficiency and renewable energy innovations.

Follow up is the Achilldseel of any project. The ENER2i project enabled to establish contacts.
These can evolve into partnerships if there is project follow up through taibmte studies
modules, training and capacity building. These need to be organized based on other EtJ funde
projects. Participation of the ESEIA network in the ENER2i can provide an umbrella for such
partnership and projectvise cooperation (e.g. the Belarus partner has entered into another
project). Given that the ENER2i partners are involved in several &&tpthere is chance for

such partnerships. However, this partnership does not emerge automatically because requires
LI NOHAOALI yGaQ O2YYAlUYSyida Ay (GKS LI NIYSNBKAL
actions. It is recommendable that ESElSvites an umbrella for the follow up and the project
partners provide commitment on actions.

The ultimate goal of the ENER2i project is contribution to sustainable -eooimmmic
development and good governance through mutually beneficial cooperation letwiee ENP

and EU countries on energy efficiency and renewable energy. The ENERZ2i project can be
considered a stepping stone towards more systematic international cooperation with various
neighbouring countries to the EU. Follow up strategiesjant fundraising for the energy

efficient and renewable energy business and governance models are necessary. These strategies
should be gearedi 2 (G KS O2dzy GNAS&aW Ayy20lFGA2ya &a8aGS)
decision about fostering such cooperatiomeeded.

19



ener2i- 609532 17/10/2016
6. Country Report of Armenia

Authors:

Tigran Arzumanyan

Mikael Abovyan
Lead by NAS RA, with the support of TTA

20



ener2i- 609532 17/10/2016

Abbreviations

CDM = CleabBevelopment Mechanism

EaP = Eastern Partnership countries

EBRD = European Bank for Reconstruction and Development
EE = Energy Efficiency

GWh = Gigawatt Hour

HPPs = Hydro Power Plants

IFC = International Finance Corporation

IMF = International Monetary Fund

KTOE = Kilotonne of Oil Equivalent

NPP = Nuclear Power Plant

R&D = Research and Development

RES = Renewable energy sources

RTD = Research and Technological Development
S&T = Science and Technology

SMEs = Small and medium enterprises
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The obijective of this Country Report is to conduct the analysis of the energy sectors in Armenia and the
identification of stakeholders as basic information for the initiation and stimulation of further innovation
and research supporactivities for energy efficiency (EE) and renewable energy sources (RES) to be
carried out within ener2i project. It will focus on existing potential in EE/RES and provide overview of
available technologies and technology providers, opportunities anddrarind address relevant policies

and energy strategies. This analysis will also constitute the basis for the formulation of policy
recommendations and the definition of a joint roadmap to be addressed to the responsible public
institutions. The analysis icarried out on the basis of common methodology developed within WP2 of
ener2i project also to allow conducting a comparative analysis focused on the local energy innovation
systems in Armenia, Belarus, Georgia and Moldova.

Armenia, officially the Republic of Armenia, is a landlocked mountainous country in the Caucasus region
of Eurasia. Located at the crossroads of Western Asia and Eastern Europe, it is bordered by Turkey to the
west, Georgia to the north, theedfacto independent NagornKarabakh Republic and Azerbaijan to the

east, and Iran and the Azerbaijani exclave of Nakhijevan to the south. A former republic of the Soviet
Union, Armenia is a unitary, multiparty, democratic natgiate with an ancient anthistoric cultural
heritage.

Armenia has no indigenous sources of oil, coal or natural gas. It imports and consumes 47,000 barrels a
day of oil, most of which is imported from Russia. It also imports and consumes about 9 min cubic meters

of natural gas ofvhich twothirds is imported via pipelines from Russia that runs through Georgia and
one-third comes from Iran. In 2008, Armenia imported 2.2 bn cubic meters of gas from Russia. On
December 23, 2009, Iran and Armenia reached an agreement for Armeniadda iafyout 150 min cubic

meters of natural gas from Iran. Armenia was importing.8 min cubic meters, which it paid for by
exporting electricity to Iran. Natural gas from Iran is imported via a 140 km pipeline that was completed

in 2008. The pipeline iootrolled by ArmRosGazprom (ARG), a RusAiarenian joint venture that up

until 2013 was 80% owned by Gazprom of Russia. In autumn 2013, Armenian Government announced
F62dzi GKS RSOAaAA2Y (G2 KIFIYR 2@0SN) G§KS ranithus &ding NB Y I
almost total control of energy supplies to Russia.

Heavy reliance on imported fuels and the old and uAgaintained transmission and distribution assets

put Armenia at risk of supply interruptions, price fluctuations, and possible outdgesaverage age of

the transmission lines is around 45 years and the transmission company did not make any substantial
investments in rehabilitation of the lines. Moreover, Armenia is dependent on the imports for gas and
nuclear fuel used to generate ovevo-i KANR 2F GKS O2dzy iNE Q& St SOGNRKO;
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Armenia currently has sufficient capacity to meet its demand. However, depending on the power demand
growth scenarios, generation capacity shortage of-920 MW to meet the peak electricity demand is
estimated toemerge after the planned shutdown of the nuclear power plant (if construction of new
nuclear power plant not implemented), and the phasing out of inefficient and old (>40 years) thermal
power plants. The shortage is expected to reach 13270 MW by 20R0.
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Source: Preparation of SREP Investment Plan for Armenia, Task 1 and 2 Report, 26 Septethber 2013

Electricity consumption grew by an annual average of 2% from-20Q8, with the share of consumption

by customer class remaining largely the same. Out of a total annual primary energy supply of 2,586
thousand tonnes of oil equivalent (ktoe), 1,372 ktoe &rom natural gas, 688 ktoe are from nuclear
power, 394 ktoe from petroleum products, 157 ktoe from hydroelectricity plants, and 1 ktoe from RES.
Wind power from Lofil WPP and other renewable energy projects such as the Lusakert biogas plant
representedaround 0.03% of electricity production in 2012. Although Armenia imports nearly all its
primary energy needs, it is a net exporter of electricity, with net exports of 27 ktoe. Primary energy
supply chart of the country is given in the Figure 1.

Hydropowe and nuclear power are the main indigenous sources of energy. There are 9 major hydro
power plants. The largest is the Sevan Hrazdan Cascade plant, which is 90% owned by United Energy
System (UES) of Russia. The second largest hydro plant, the Vordlign fe&s acquired by US energy
company in January 2014. Under the takeover agreement signed with the Armenian government, the
New Yorkbased group Contour Global is to pay $ 180 million and invest $ 70 million in the three plants
making up the Vorotan Hiyo Cascadé’

The Meghri hydropower plan, a joint project of Iran and Armenia, is currently under construction. The
USD 2.3 bn plant will have a capacity of-130 MW and will be built by Iranian companies. Construction

16r2e2.am/en/2013/08/32532/
17 azatutyun.am/content/article/25246857.html
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was expected to be completed in PB. According to the agreement it will be included into the Armenian
energetic system in 2033.

There is one nuclear power plant (NPP). The Metsamor NPP was builtin 1979 and has an installed capacity
of 815MW but only 1 of its 2 units is operational andrgts for 407.5MW. Nuclear fuel is flown in from
Russia. Although the government owns the plant, UES signed an agreement in 2003 to operate the
facility. The plant was scheduled to close in 2016, but in September 2013 Russia announced an agreement
to extendthe life of the plant by ten years, and in May 2014 Russia agreed to a $300 million loan for
upgrading the plant to enable life extension to 2026.

In 2007, Armenia adopted a new energy strategy focusing on security of supply through diversification
and the use of nuclear energy as well as renewable energy sources. Later in 2007, the energy minister
announced a feasibility study for a new unit at Metsamor, the investigation being carried out with
assistance from Russia, the USA and the International AtBrrécgy Agency. The new plant was then
expected to go on line about 2016.

In February 2009, the government announced a tender for a new 1000 MWe unit, the Armenia New
Nuclear Unit (ANNU). In May 2009, Australian company Worley Parsons was chosen totedthais
project, and a $460 million management contract was signed in June. Legislation providing for
construction of up to 1200 MWe of new nuclear capacity at Metsamor from one or more reactors was
passed in June 2009.

In December 2009, the government apped establishment of Metzamorenergoatom, a50 Russian
Armenian joint stock company set up by the Ministry of Energy and Natural Resources with
Atomstroyexport, with shares offered to other investoihis is to build a 1060 MWe A5 unit (with

a VVER.000 model ¥392 reactor) with a service life of 60 years at Metsamor. It would have two natural
draft cooling towers. In March 2010 an agreement was sigriddRosatom to provide the-892 reactor
equipment for it. In March 2011 the environmental assessment report was presented to the Ministry of
Nature Protection, and i@ctober 2012 Revisionftllowing public consultation is available.

In August 2010, an intergovernmental agreement was signed to provide that the Russian party will build
at least one VVEROOO reactor, supply nucleduel for it and decommission.itConstruction was to
commence in 2013 and was expected to cost US$5 billion. The customer and owner of new reactors, as
well as electricity generated, will be Metzamorenergoatom, and Atomstroyexport will be the principal
contractor. Armenia undertakes to buy all electricity produced at commercial rates, enabling investors'
return on capital, for 20 years. CJSC Metzamorenergoa®rno fund not less than 40% of the
construction, and early in 2012 Russia agreed to finance 50%, though in late 2013 this was reported as
35%.

In May 2014 the government approved construction of the new reactor, starting £018.

Energy Law

18 \world-nuclear.org/info/countryprofiles/countriesa-f/ armenia
19 parliament.amlaw_docs/210301HO148eng.pdf
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"Energy Law of the Republic of Armenia" was adopted by the Armenian Parliament in April 2001, to
regulate interrelations between legal entities involved in the energy sector, electricity, heating and
natural gas consumergursuant to the law and the state bodies. Currently, the Law guarantees the
market for electricity produced by all small hydropower plants (SHPPs, total capacity up to 10 MW per
plant) in Armenia. According to this Law (Article 59, Clause Alt)elécticity (capacity) generated at

small hydro power plants, as well as from renewable sources of energy within the next 15 years shall be
purchased pursuant to the Market Rules

Some of the basic principles of the state policies for energy sector stated Lrath are as follows

Enhancement of competition and efficient operation in the energy sector.

Regulation on energy sector operations.

Protection and balance of interests between consumers and economic entities.

Efficient use of domestic and alternative so@s of energy, and the creation of economic and
legal mechanisms to serve that purpose.

Encouragement of investments, safety and environmental protection in the energy sector.
Encouragement of scientifiechnical progress and employment of new enegfficient and
energysaving technologies, as well as encouragement of personnel training dramiag.

1 Separation of the generation, transmission, and distribution system operators, etc.

=a —a —a -8

= =

Energy Efficiency and Renewable Energy’?.aw

According to the Enerdfficiency and Renewable Energy Law, ratified in December 2004, the principles
of Armenian policy in energy saving and renewable energy are:

1) Increasing the level of supply of indigenous renewable energy carriers to satisfy the energy demand of
the ecoromy,

2) Implementation of energy saving strategies, as well as development and enforcement of legal and
economic mechanisms for the promotion of renewable energy,

3) Ensuring increasing usage of renewable energy resources as well as the applicatioretophoev

of new renewable energy technologies aimed at its promotion,

4) Ensuring competitiveness of renewable energy resources and protection/enforcement of the rights of
businesses engaged in the area of renewable energy,

5) Ensuring high priority of iges of environmental protection and efficient (economic) usage of natural
resources while implementing measures/activities aimed at the development of energy saving and
renewable energy, etc.

Water Codé!

This Code, which has been adopted on 4 June 20@&hleshes procedures to obtain water permit for
hydro power plants. According to this Code water permit for a hydro power plant is given for 3 years at
the first, but once the plant is operational or even it is under construction, then the permit is eedend

for a much longer period. The purpose of this provision is to prevent people getting a water permit and
then not proceeding to construct the project. However, land lease for the project outlined in the Land
Code dated 2 May 2001 is not in synch witls fhiovision because there are not such time limits for the

land lease

20 parliament.am/legislation.php?sel=show&ID=21188g=eng
2! parliament.am/legislation.php?sel=show&ID=1310&lang
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Energy Security Concépt

The Energy Security Concept of the Republic of Armenia was approved by the President in October 2013,
outlining the main directions of energy securggrangements and stipulating the development of 2014

2020 Action Plan within a short period of time. The document mentions development of renewable
energy sources and increasing energy efficiency as one of the directions of ensuring energy security in
the country.

RA Enerqgy Sector Lofieerm (up to 2036) Development Concépt

Energy Sector LoAberm (up to 2036) Development Concept was developed and approved by the
Government in December 2015 which is aimed to highlight midterm and-temg implementing
measures towards the preservation and continuous enhancement of energy security and reliability in
Armenia. According to it the main energy strategy pillars are:

Development of Nuclear Energy

Development of Renewable Energy, Energy Efficiency and Edavigyg Programs
Regional Integration

Diversification of Primary Energy Sources and Supply Routes

Energy debates

LY ! NYSyALFX WFLIyQa ydzOf SFINJ I OOARSYy:G KFa NIA&ASR
station which is also situated on an earthéegprone zone, and prompted the Armenian government to

invite the IAEA inspection to the plant. Metsamor currently provides more than 40% of electricity in
Armenia. The country suffered from severe electricity shortages during the time Metsamor was closed.
Therefore, the nuclear plant is very important for Armenia in terms of energy production. Armenia plans

to replace Metsamor with a new nuclear power plant at the same location. Since 2007, the EU provides
assistance in nuclear safety through the Instruthér Nuclear Safety Goperation (INSC), and the
Armenian Ministry of Energy receives Commission assistance for the decommissioning of the ageing
aSRTFY2N ydzOf SI NJ LI | yaiAi § NPseaSk@&iariplgNd&iid SureTheplant ¢ 2 y
operates safely until shutdown to the development of alternatives to nuclear energy, such as hydro
electricity and gas.

Armenia passed through an energy crisis in 29995 in the result of its energy security loss what was

the consequence of a conflict in the region and following economic and fuel blockade by Azerbaijan and
Turkey, as well as low sélfdzF TA OA Sy Oé o6& ! N¥SyAl Qa 246y SySNHE& N
decline, environmental disruptions, and decrease ie¢ Iquality. In order to overcome the created
situation, the reopening of the Armenian Nuclear Power Plant, which was decommissioned after the

1988 earthquake, was necessafy.

Generally, Armenia can meet only 35% of the total demand for energy withrntgstic resources and it
is thus highly dependent on imported energy resources. It produces, however, a significant share of about

22 minenergy.am/en/en/201312-18-11-49-40

2 minenergy.am/page/493

24 lumes.lu.se/database/alumni/01.02/theses/hovhannisyan_karen.pdf
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40% of the annual production of electricity from hydropower (2010). Energy efficiency within the
Armenian economy is much lewthan that of developed countries in the region. Therefore, in order to
secure the sustainable development of Armenia, priority has to be given to the development of domestic
energy resources and widespread implementation of energy efficiency througihewiconomy. During

last decades a number of studies, strategy papers and legal documents were adopted in Armenia to
ensure sustainable development of the economy and energy sector based on increasing energy efficiency

and renewableg?

Armenia'sEnergy L&/, which was enacted in 1997 and revised by the National Assembly in 2001 states
among others (Article 5) that the main principles of the state policy in the energy sector are:

Efficient use of local energy resources and energy renewables arapptieation of relevant
economic and legal measures for that purpose;

Ensuring energy security;

Promotion of the energy independence of the republic, including the diversification of local and
imported energy resources and ensuring maximal ussaphcities; and

Ensuring environmental security.

I NY¥SYAlI Qa O2YYAGYSyd (2 LINRPY2GS NBySslotS NBazc
resource base and reduce energy imports. The country has taken concrete steps to make renewable
energy develoment part of its energy law and energy strategy. In 2004 legislation was passed on the
Law of the Republic of Armenia on Energy Efficiency and Renewable Energy. The Public Services
Regulatory Commission of Armenia has set high tariffs for newly constrasteti hydro power plants
operating on natural water flows and other renewables.

Law on Energy Efficiency and Renewable Enevgg adopted on November 9, 2004. It was amended in
2011, and another round of amendment is currently underway. The objectiesolaw is identification

of mechanisms of state policy principles for development of energy efficiency and renewable energy and
the mechanisms of their implementation, targeted at:

Strengthening the economic and energy independence of the RA,

Raising theeconomic and energy safety, energy system reliability of the RA,

Creation of new industries and organization of services to promote development of the energy
efficiency and renewable energy.

Decrease negative impact on environment and health of people.

Towards implementation of the provisions of the Law on Energy Efficiency and Renewable Energy,
Armenian Renewable Resources and Energy Efficiency Rasdcreated in 2006 with a main mission to
facilitate investments in energy efficiency and renewable enargy/provide an array of comprehensive
assistance to project developers, investors, banks, condominiums, researchers and other stakeholders.
It provides professional expertise to the government in issues related to green energy development
strategies and lgislation. The Fund continuously analyses situation identifying barriers and proposing
solutions to relevant government agencies. It also established financing mechanism through a revolving

25 r2e2. amwp-contentupload$2011/07National Program engpdf
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lending tool, which finances energy efficiency and renewable gnprgjects through the banks and
credit organizations.

National Programme on Energy Saving and Renewable Energy of the Republic of Armesia
developed in 2007 by the Research Institute of Energy within USAID funded project with the main aim of
setting the targets for the energy saving and renewable energy development in the country and outlining
mechanisms of its implementatiof.

Renewable Energy Roadmap for Armenias developed in 2011 by Danish Energy Management A/S
within Global EnvironmentaFacility (GEF) and World Bank (WB) funded projectdemtify the
economically and financially viable potential of renewable energy (RE) in Armenia. It defines short (2013),
mid-term (2015), and longerm (beyond 2020) targets for the development of REvali as outlines
specific steps towards achieving those targets. It includes milestones to allow regular tracking of progress
towards the established goals.

According to the main results of the Armenian RE Roadmap project, the contribution of the reaewabl
electricity in Armenia can increase by fivefold in 2020 in comparison to the present energy production
from RE. In 2010, RE production generated 310 GWh, and it is forecasted to generate 740 GWh in 2015,
and 1500 GWh in 2020. It is important to emphadizat the achievement of targets is much more
dependent on politically implemented measures than on technical capabilities.

The findings of a comprehensive review of RE potential in Armenia have ranked electricity from small
hydropower plants (SHPP, up16 MW) and solar hot water heaters as the most advanced renewable
energy technologies (RET) and the most economical for Armenia in the short to meedianfollowed

by grid connected wind farms and the use of heat pumps.

Photovoltaics, geothermal power,nd biofuels, especially bioethanol from cellulosic feedstock, are
NIFyYy1SR a Y2NB O2aidfteée Ay G2RIFI&Qa LINAROSa IyR | NB
mediumterm, but may play a more important role in the longer term, and in the develmnof RE

highttech industry.

Biomass was also considered for both heat and electricity production for the short term, under several
conditions, including replanting of harvested trees and biofuels using fractionation process. In addition,
hydrogen was casidered as a possible fuel for transportation in the longer term. Finally, although not
strictly a renewable resource, municipal solid waste in landfills was considered a practical source for
generating methane for power production near municipalitiés.

The 2013National Energy Security Conceptdzi f Ay Sa GKS 3I20SNYyyYSydaQ aidaN
security through fuel diversification, building up fuel reserves and reserve generation capacity. The
Concept identifies the promotion, development and istreent in renewable energy technologies as

critical to Armenia diversifying its energy supply and achieving energy independence.

The Armenian Development Strateg¢ADS) andNational Security StrategyNSS) also emphasize the
importance of renewable energy and energy efficiency in addressing energy security. The ADS and the

26 r2e2.am/wp-content/uploads/2011/07/National Program_eng.pdf

27 r2e2 amwp-contentupload$2012/07RenewableEnergyRoadmagfor-Armeniapdf
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NSS outline the GoA strategic objectives for economic growth, poverty reduction, and national security.
Both policies highlight # fundamental importance of the energy sector in achieving these objecfives.

Energy Sector Longlerm (up to 2036) Development Conceggiproved by the Government in December
2015 includes Renewable Energy, Energy Efficiency and Energy Saving Programsdasatians of
energy sector development in loigrm perspective.

All these activities are indicative of prioritization of EE/RES issues in the country at the highest-decision
making level. It is also to be mentioned that in May 2010 the government adopted a resolution on
Science and Technology Development Prioritie261402014 where Renewable Energy & New Energy
Sources is one of the 6 priority fields.

Below is the brief description of the situation and development potential in separate RES sectors.

Hydropower

The hydro potential of Armenia has been evaluated&about 21.8 billion kWh/year, including 18.6
billion kWh from large and medium rivers and 3.2 billion kWh from small rivers. According to the
Renewable Energy Armenia webpage, the economically feasible hydropower potential is about 3.6 billion
kwh, with1.5 billion kWh already utilized. The remaining hydropower potential is to be developed during
the next 15 years. As of 2013, there were 136 commercial size small hydropower plants (SHPP) operating
in Armenia with a total capacity of 221 MW and annualeagation of 665 GWh. About 60 of these have

been developed and constructed in the past decade. Additionally, the PSRC has licensed the construction
of 77 new projects, which could potentially add approximately 168 MW of SHPP capacity and 592 GWh
of annual gneration. There are also numerous small units that are operated by individuals to satisfy their
own electrical need$’

Wind

The average annual wind velocity in Armenia is distributed unevenly in the range of 1.0 to 8.0 meters per
second. In some regiongarticularly in the Ararat Valley, strong mountain valley winds are quite
common. For instance, during the summer months the velocity of these winds often reaches 20 m/s or
more. Despite a relatively attractive wind regime in many parts of the counteyptity operational wind

power facility in Armenia today is the 2.6 MW Lbmilot wind power project comprised of four 660 kW
Iranianassembled Vestas wind turbine8. second, the Ira\rmenia Wind Farm, is under construction.

Biomass

Biomass energy inrAenia has the potential to provide significant power, if utilized. Armenia has
reasonable areas of land covered by forests and lands for agricultural industry, including farming of plants
and animals. These areas can potentially produce residues whidd beuused as fuel for biomass
combustion or gasification, as well as biogas production through anaerobic digestion. Forest residues
(slash from forest thinning or waste wood from sawmills) can provide a concentrated resource to be used
as fuel for energyproduction. Agricultural residues can provide a range of residues, including crop

28 Scaling Up Renewable Energy Program (20i4stment Plan for ArmeniAvailable:
climateinvestmentfunds.org/di§ites/climateinvestmentfunds.org/files/Armenia%20SREP%20Investment%20Plan
final.pdf
2% armenianweekly.com/2013/07/25/electricitproduction-in-armenia/
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residues (corn stover, nutshells, fruit tree branches, etc.) and animal wastes. Lusakert Biogas Plant (LBP)
is the first industrial size state of the art biogas plant basedomanic wastes from animal farming
constructed at 26 km distance from Yerevan under the loan from the Danish Industrialization Fund for
Developing Countries. It can process up to 220 ton per day of liquid poultry manure coming from nearby
Lusakert Pedige Poultry Plant.

Solar

Armenia s rich in solar energy resources, the utilization of which will reduce the need for imports of other
energy sources. The average annual solar radiation is approximately 1,720 kWh/m2 compared to the
average annual Europeaolar radiation of 1,000 kWh/m2. Over a quarter of the territory of the country
has solar resources with an intensity of 1,850 kWh/m2.

Solar PV deployment in Armenia to date has been limited to relatively -sow# rooftopbased
installations at school$ospitals, office buildings and municipal sites throughout Armenia. It is estimated
that less than 100 kW of solar PV is currently operational.

Geothermal

Armenia has no installed geothermal power plants, but comprehensivéegdmical studies suggedtat
geothermal resources suitable for power production may exist at a number of sites, including the most
promising Karkar, Jermaghbyur, and Grizor sites, as well as along the ArrGemiggian border. In 2009

2011, comprehensive surface investigation wevkere conducted for Karkar site. Results of the above
studies indicate that a geothermal resource exists at the site, and can only be confirmed through
exploratory drilling. The key conclusions and recommendations of those studies were also reviewed by a
third party¢ Iceland Geosurvey (ISOR), which confirmed the robustness of the methodology for the above
studies and the key conclusion that exploratory drilling is needed to confirm the resource and its
characteristics. The World Bank/ESMAP Global Geotliddevelopment Plan TA Program supported the
Government to prepare a drilling program for Karkar site, including test well options, drilling and
associated consulting services required, contracting arrangements, and costs.

The total geothermal resource pential of three geothermal sites that were explored to some extend

has been estimated to be at least 150 MW. However, it is important to note that because of the limited
SELX 2N} 02NE T OGAGAGASE YR AYTF2NXNI A 2yery Foogh dzi !
estimate, which relates only to three potential sites for which information was available, and the actual
geothermal resource potential could be much larger.

Energy Efficiency

The need to promote EE in Armenia is going to increase due tofatie that the upcoming
decommissioning of the nuclear power plant requires the country to develop RE. Additionally, Armenia
has been associated to the Copenhagen Accords under UNFCCC, and has committed in increasing energy
production based on RE sourcasd improving EE in all sectors of the economy, including buildings and
construction. Better use of the potential of EE will limit the dependency of the country on imported fuel

and will significantly contribute to energy security of the country.

Accordingto the National Program on Energy Saving and Renewable Energy (ESRE), the potential for

energy efficiency (EE) savings in Armenia is large, including 40% in building sed@¥ 8% food
industry, while optimization of lighting was estimated to save #ilion kWh over the next 10 years.
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Under the project financed through the Asian Development Bank loan (2013) it is planned to rehabilitate
and upgrade four of seven HPPs in SeMaazdan Cascade Hydropower System, rehabilitation of water
outflow canalsn three plants and replacement of electrical equipment in the plants respectively.

Under the Power Transmission Rehabilitation Project (2012) finabgdte Asian Development Bank
loan it is intended improving the efficiency and power supply reliability of power system of Armenia. The
project includes two major components: extension of dispatching control and data collection system
(SCADA), and rehahiltion of eight existing 220 kV substations with respective replacement of aged
transformers, circuit breakers and other equipment.

In the 195680s, the powerful scientifitechnical and industrial potential v8aestablished and functioned

in Armenia practically in all basic industrial branches of the former Soviet Union: chemistry and chemical
technologies, electrical engineering, radio electronics, maectook industry, instrumentation
technologies, construatn industry, textile industry, and also rock mining industry and metallurgy. By its
production volumes, assortment and extensive cooperation networks Armenia was among the four most
industrial republics of the former Soviet Union.

After the collapse of th Soviet Union as a common economic area, transport blockade and energy crisis,
the basic components of Armenian industry have been destroyed except for a few factories of chemical
profile, mining and processing industry, electrical engineering and cantigtruindustry (cement plants,
natural stone, copper and molybdenum mining, and ferroconcrete structures manufacturingetc.).

After several years of doubldigit economic growth, Armenia faced a severe economic recession with
GDP declining more than %tin 2009, despite large loans from multilateral institutions. Sharp declines
in the construction sector and workers' remittances, particularly from Russia, led the downturn. The
economy began to recover in 2010 with 2.1% growth, and picked up to 4.6%hgim\2011, before
slowing to 3.8% in 2012. Under the old Soviet central planning system, Armenia developed a modern
industrial sector, supplying machine tools, textiles, and other manufactured goods to sister republics, in
exchange for raw materials andhergy. Armenia has since switched to sksathle agriculture and away

from the large agroindustrial complexes of the Soviet era. Armenia’'s geographic isolation, a narrow
export base, and pervasive monopolies in important business sectors have madecitlpastivulnerable

to the sharp deterioration in the global economy and the economic downturn in Russia. Armenia has only
two open trade borders Iran and Georgiabecause its borders with Azerbaijan and Turkey have been
closed since 1991 and 1993, respeely, as a result of ongoing conflict of Azerbaijan with Armenian
populated Nagornd<arabakh region. Armenia is particularly dependent on Russian commercial and
governmental support and most key Armenian infrastructure is Russisned and/or managed,
especially in the energy sector. The electricity distribution system was privatized in 2002 and bought by
Russia's RAOES in 2005. Natural gas is primarily imported from Russia but construction of a pipeline to
deliver natural gas from Iran to Armenia wasmpleted in December 2008, and gas deliveries expanded
after the April 2010 completion of the Yerevan Thermal Power Plant. Armenia’'s severe trade imbalance
has been offset somewhat by international aid, remittances from Armenians working abroad, agforei
direct investment. Armenia joined the WTO in January 2003. The government made some improvements
in tax and customs administration in recent years, but-antruption measures have been ineffective

and the economic downturn has led to a sharp dropaxtevenue and forced the government to accept

30 reegle.info/countries/armenigenergyprofile/AM
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large loan packages from Russia, the IMF, and other international financial institutions. Armenia will need
to pursue additional economic reforms and to strengthen the rule of law in order to regain economic
growth and improve economic competitiveness and employment opportunities, especially given its
economic isolation from two of its nearest neighbors, Turkey and AzerlFijan.

Armenia has a very liberal economy. According to the Heritage Foundation Indesnoinic Freedom,

I NYSYyAl Qa SO02y2YAO FNBSR2 Yin h©2NBndek. Lonpared todhe 43K A O K
countries in the European region, Armenia is ranke, 28tting its score above the world and the
regional averages. Its overall scdras declined byl1.8 points from last year, reflecting considerable
deterioration in property rights, labor freedom, and monetary freed&mccording to the World Bank,
Armenia is ranked 45th out of 189 economies in Doing Business 2015. The Doing Buditedss gheds

light on how easy or difficult it is for a local entrepreneur to open or run a small to mesizarbusiness

when complying with relevant regulations.

The 2015 Global Innovation index ranks Armenia"Girsibng 141 countrie®

Innovation inNJ & 0 NHzOG dzNB A& | Y2y3 (GKS fSrad O2YLISGAGADS
performance. According to the World Economic For@tobal Competitiveness Report 2€ARL4

Armenia ranks above 100th place among 148 economies in terms of quaktyeatrch institutes (106),
company spending on R&D (109), university industry collaboration in R&D (107) and government
procurement of advanced technology products (111).

By government resolution as of September 2006, the Ministry of Economy was reabgsiaathorized

body responsible for development and implementation of innovation policy, Hopsgation and
coordination with other concerned ministries and organizations. On 17 February, 2011, RA Government
approved the Concept Paper on the Initial 8y of the Formation of Innovation Economy which is
based upon the projects implemented by the Ministry of Economy of RA directed to the development of
the sphere, as well as legal, business, educational, financial and innovation infrastructure building
measures aimed at developing the national innovation system.

bl dA2y Lt [/ SYGSNI 2F Lyy2@0F0GA2y FyR 9y iNBLNBY S dzN.
system of the Ministry of Economics plays an important role in the formation of an innovyatiiey of

economy of the Republic. The NCIE realizes the incubation process of innovative ideas development,
supporting to the realization of necessary preparatory works for their commercialization, also provides
scientifictechnical information and librgrservices?

The Ministry of Education and Science of RA elaborates and implements the policies of the Republic of
Armenia Government in the education and science secfofe. improve the policynaking and better
coordination in the field of S&T, in Octab2007 the government made a decision on creation of the
State Committee of Science empowered to carry out integrated S&T policy in the country. This structure
is subordinated to the Ministry of Education and Science, but with wider power of independaittyat

In May 2010, the Government adopted the Strategy on Development of Science in Armenia, which
outlined the state policy towards development of science in 20020.

31cia.gov/library/publications/theworld-factbook/geos/am.html
32 heritage.org/index/country/armenia

33 globalinnovationindex.org/content.aspx?page=8tme
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Based on this strategy, the Action Plan 2@D15 was approved by the government in 2011 on the
development of science in Armenia which incorporates the following targets for the stated period as

follows:

Improving the S&T management system and ensuddgquate conditions for the sustainable
development;

Measures on increasing the number of young and talented specialist involved in research, education
and technological development, upgrading of research infrastructure;

Creating adequate conditions fdne¢ development of integrated science, technology and innovation
system

Developing international cooperation in RTD.

One of the main positive aspects in the latest adopted policy documents is the existence of quantitative
targets to measure the succeskimplementation of envisaged measures.
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In December 2014, the Government approved new science and technology development priorities for
20152019 which are stated to be:

Armenian Studies

Life Sciences

Secure and Efficient Energy

Key Enabling Technolegi Information and Communication Technologies
Space, Earth Sciences, Sustainable Use of Natural Resources

Basic Researches for Key Problems of Scientific andSwomimmic Developmenif

¢KS G20GFKt ydzYoSNJ 2F D2 @SNY Y S y-A00&andcSnaetneddim R&DYsa |
about 20.

The National Academy of Sciences of Armenia (NAS RAffilitted around 35 research institutes and
centers, and around 2000 research staff remains to be main R&D performing organization in Armenia.
The Academy mmotes and carries out fundamental and applied research in different scientific fields, as
well as coordinates basic research carried out throughout Armenia.

The new Statute of the National Academy of Sciences of Armenia was approved by the government in
May 2011, based on the Law on the National Academy of Sciences of Armenia, allowing the Academy to
carry out wider business activities towards commercialization of R&D outcomes and creationaffspin
Decision was made on optimization of the NAS stmectu and creation  of
scientific/technological/production centers through amalgamation of institutes involved in close
research activities to promote innovation.

In 2007, Science Development Foundation was created within the NAS RA with the main objectives:
Supporting research projects with innovative potential;
Supporting commercialization of research outcomes
Supporting infrastructure modernization projects

In total there are around 90 research institutes in Armenia subordinated to the Academy and various
ministries.

The higher education system in Armenia consists of 22 public institutions of higher education (IHEs) and
over 70 private IHEs. From 2000 tre system of higher education in the country started to reform itself
along the lines of the European models as per the Bologna agreement. Unfortunately, there are no
statistical data on the dynamics of R&D intensity in the university sector to anagymtstduring recent

years. However, based on general observations and personal interviews, it can be stated that university
R&D, particularly in leading state universities, is increasing. The universities are more flexible in
redirecting revenues from tuibn fees to modernization of research laboratories and funding research
activities.

Dramatic downsizing of R&D intensity, starting from the e&890s after the collapse of the former
Soviet Union, mostly affected branch and enterprise research institutbch were mostly involved in
applied research and were subordinated to local or Most@ased industries or ministries. The vast
majority of these enterprises have been privatized during last decades, and stopped or reoriented their
activities by shuttig down RTD divisions.

37scs.am/
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There are also a number of small enterprises involved in innovative R&D antetigiproduction
activities. Such enterprises could play an essential role in economic development of the country, but they
face a number of problemsush as: 1) shortage of qualified specialists in the field of technology transfer,
commercialization, and management, and lack of innovation support intermediary organizations; 2) low
awareness in intellectual property related issues among businessmenvéalvah technological
development; 3) lack of financial institutes and venture capital funds providing loans on acceptable
conditions®®

The Ministry of Energy and Natural Resources of RA is the highest executive authority to elaborate and
implement the pokies in the energy sector. The Ministry includes in its structheeResearch Institute
of Energy with the main activity directions to be as follows:

Research and development in power engineering,

Design Engineering,

Design of occupational safety labtodes,

Development projects on operation of power systems,
Development of optimization methods for power network and energy system operation,
Development of power supply plans,

Energy loss calculation in power networks,

Energy saving projects,

Forecast sevices for power engineering development of Armenia,
Preparation of standard documents in power engineering,
Research in power engineering,

Research in renewable energy.

By the decision of the government, Armenian Renewable Resources and Energy Efficiethayas
created in 2006 with a main mission to facilitate investments in energy efficiency and renewable energy
and provide an array of comprehensive assistance to project developers, investors, banks,
condominiums, researchers and other stakeholders.

During last years the Armenian Government adopted several conceptual and legislative documents
directed to creation of the innovation system, though these measures can be consideretdahsteps
towards the development of a legislative framework angiovement of the information support and
institutional basis of the innovation system. The issues of effective management of innovative resources,
modernization of S&T basis, introduction of incentives for innovative companies, and attraction of private
investments need to be still addressed adequatelijne adopted legislative measures need to be
supported by adequate concrete actions and programmes directed towards forming the national
innovation system. Up until recently they had more of a declarativefeagimented character and were

not supported by adequate financial commitments and tailtmde decisive actions consistent with
general economic development trends.

38 INNO-Policy TrendChart Policy Trends and Appraisal Report, Armenia, EC
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It is to be mentioned that R&D intensity (GERD/GDP ratio) has decreased dramaticaihemasgince

the collapse of the former Soviet Union, dropping from 2.5% in 1990 to around 0.27% in 2014. This decline
is reflected also in the number of researchers and research institutes, which decreased neaftydfour

and twofold, respectively. Thoug while speaking about last years it can be mentioned that some
stabilization and diversification of R&D funding has taken place via implementation of the following
national funding mechanisms, implemented via State Committee of Science:

Basic funding
Thematic (project based) funding

Goal oriented project funding

Among recent initiatives to promote researgidustry cooperation, it could be mentioned a new funding
programme for research projects, launched by the SCS RA in 2011, with a requirement dochrese
institutes to build partnership with an industrial enterprise in a project proposal and 15¢nding by
this industry partner. In 2015, the industrial partneritmding was increased up to 25%.

New Young Researchers Support and Infrastructure Bnogies have also been launched recently which
reflect the positive tendencies in S&T and Innovation system.

Unfortunately, no statistics is available on business expenditure on R&D in Armenia, though from personal
considerations and various reports it che estimated to be very low and insignificant.

There are no specific progrmmes focusing only on energy sector, but all these programmes are open for
energy research as well, including RES. Screening of funded national research projects -2013010
showed that there have been very few projects in energy field which is indicative that prioritization of RES
da NBaSFNOK (2LIAO R2SayQi AYLX @& lyeé &aLISOATAO adz

Amongst other government initiatives towards creating favorable business environihardn be
mentioned establishment of the Small and Medium Entrepreneurship Development National Centre of
Armenia (SME DNC of Armenia) in 2002. The SME DNC of Armenia was the first national body created to
implement state support to small and medidsizedenterprises (SME) and programs directed towards

the development of the sphere, as well as to facilitate links between SMEs and other state support
organizations. The main goals of the SME DNC are as follows:

Providing support to startip and operatingsMESs

Increasing the efficiency and competitiveness of SMEs

Expanding the financing opportunities for SMEs

Promoting innovations and support to new technologies introduction
Encouraging external economic activities of SMEs

SME DNC of Armenia provides sopipgo SMEs through the following programs: 1) Loan guarantees
provision; 2) Partial subsidizing of credit interest rates; 3) Information and consulting support; 4) Goods
and services market promotion; 5) Stanp business support; and 6) Program for inmpéatation of R&D
activities for introducing innovations, new technologies and products.

As a private initiative, it can be mentioned the establishment of Viasphere Technopark,-afstadeart
technology park, operating in Yerevan since 2001. It previd&astructure to technology companies
worldwide looking to extend their core development offshore. Viasphere Technopark is currently hosting
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several successful Ufased subsidiaries developing advanced software in a variety of fields. In Armenia,
Viasplere Technopark interacts with technical universities and institutes in areas of advanced reSearch.

The shortage of intermediary organizationsuch as technology transfer centers, business incubators

and technoparks aiming to bridge public RTD and business communities as well as support knowledge
commercialization activitiesis one of the major botdnecks of the Armenian innovation system. The
existing scientific system of Armenia does not encourage scientific research outcomes to be utilized.
Some technology assessment and offer development activities are carried out by NAS RA and SME DNC.
StartingJanuary 2015 NAS RA and SME DNC joined the European Enterprise Network (EEN) as EEN
Business Cooperation Centers providing innovation, technology transfer and business support to all SMEs
in Armenia. A few technoparks have been created and decisions hegre dilopted to create further

ones during recent years under state or private initiatives, which mainly provide infrastructure for start

ups and do not focus on support to commercialization of R&D outcomes.

A number of civil society organizations, inéhgl norgovernmental organizations and various
associations, try to get involved and influence innovation policy development activities. Amongst the
most active ones it can be mentioned the Union of Manufacturers and Businessmen (Employers) of
Armenia, wh@e mission is to represent and protect the collective interests of businessmen, and improve
the business and legal environment in the country.

The Intellectual Property Agency of the Republic of Armenia was established in 2002 through the merger
of the Paent Office and the National Copyright Agency. Currently, intellectual property related matters

in Armenia are regulated by the Civil Code, law on copyright and neighboring rights, law on patents, law
on trademarks, service marks and appellations of orlgim,on protection of topographies of integrated
circuits, law on protection of the economic competition as well as by a number of international treaties.
Armenian legislation on intellectual property has been harmonized with the requirements of the
Agreenents on Trade Related Aspects of Intellectual Property Rights (TRIPS Agreements). Since 2003,
Armenia is a member of the World Trade Organization (WTO).

A further instrument to support innovation in a broader sense is the approach of Free Economic Zones
(FEZ). The overall aims of the FEZ is the promotion of foreign investments, the development of new and
advanced technologies, the increase of exports from Armenia, and the generation of employment and
SO2y2YAO0 ANRGIKD ! N¥YSYA I HasediFtheN@réavanComputer RiSgafiRandt y
Development Institute (YCRDI) and the Mars motors manufacturing company. The FEZ is an example of
a combined approach of supporting inwairtdvestment, expororientation and higktech development.

A special technlogical focus of FEZ Mars and YCRDI is on R&D and innovation in the fields of electronics,
precision engineering, pharmaceutics and biotechnology, ICT, alternative energy, industrial design, and
0§St SO2YYdzy A SloplaAKRyLE D a6ShNIZBA O S 3 zoheNSsidedtF Whd N Renjoy &ix |
benefits, exemption from import and export duties, profit tax, property tax, etc. As far as this is a
relatively new approach in Armenia, it would be difficult to assess the economic effects of this initiative.

GranatusvVentures (GV), the first venture capital fund in Armenia, was launched in 2013. It is focused on
investing in and helping statps achieve success by leveraging international value chains, the Armenian
diaspora, and a global network of advisors, mentarg] partners.

All these innovation support initiatives and structures are also not energy specific but surely cover energy,
and in particular, EE/RES priorities as well.

All the policy and strategy documents adopted during last decades directed teegiation and the
development of S&T and Innovation in Armenia, stress the importance of the development of
international cooperation in the field of sciences and technology, and better positioning of the country
in the international research and developmt environment.

39 yiasphere.com/technopark/tenants.htm
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In particular, the Law on Scientific and Technological Activity, the Strategy on Development of Science
and Action Plan 2012015 on the development of science in Armenia include the development of
international cooperation in RTD as onfenaain challenges.

According to FP7 statistics, a total of 146 eligible proposals were submitted in response to 381 EU FP7
calls for proposals involving 159 applicants from Armenia. A total of 45 proposals were retained for
funding from Armenia requestingUR 3,2 million EC financial contribution. None of these projects were

in the field of energy. Within FP7 Research to Innovation call for proposals another project focusing on
energy efficiency was retained for funding (INNOEARST: Building a more effiee pathway leading

from research to innovation through cooperation between the European Union and Eastern Partnership
countries in the field of energy efficiency) where Science Development Foundation of NAS RA is a partner
from Armenia. Surely, there amgood opportunities for synergy and cooperation between ENER2I and
INNOVAREAST Projects.

During the last decade a number of EE/RES oriented projects have been implemented in the country by
various stakeholders in partnership with international orgations. Below are brief descriptions of such
projects:

The Renewable Energy Project (REP), bearndg3¥FL0index ofGlobal Environmental Facility (GEF) and
World Bank (WB), started in 2007 by Renewable Resources and Energy Efficien&ERucdnsisteof

two main componentg, credit and grant components. REP financial funds were provided for supporting

the construction of Small scale Hydro Power Plants (&iRPArmenia. The total REP credit package
made about USD 15 min. of which WB portion mad®®8in. Another USD 3 mIn. amount made the
portion of Gafeschyan Family Fund (USA) and USD 7 min. was the portion of EBRD. At the expense of
these funds 26 SHPP construction projdwige been carried out with 43 MW total capacity and about

160 thousand kW annual production. Already 12 power plants out of the mentioned are in operation at
present and the rest are in construction and licensing stages. The successful implementation of REP credit
component set a good example for the start of several simitajegts in Armenia: ArmeniaGerman

Fund, ArmCEEF European Project, IFC Project and etc., studies of fundamental importance in RE sector,
studies on resources, evaluation of various RE technology potentials and perspective availability, etc.
Upon the starof the works about 20 separate expensive international projects and special studies have
been implemented within the frame of REP for most various directions of renewable energy (RE) in
Armenia. Around 124 leading experts, of which 105 local and 19 fomigerts (from USA, Denmark,
Switzerland, Sweden, Russia) have participated in these works. The conducted studies include such RE
sectors like: SHRE solar photovoltaic energy, bathanol production, geothermal energy, development

of norms and standasl for some technologies of this sector, development of RE geographical
informative system, assessment of peak electricity potential and hgdoomulative station perspective
availability for Armenian and regional markets, efthe following studies impieented within REP
framework were of special applicative importance, such as: development of the microprotressut

relay protection system for energy absorption increase from RE sources, development of its estimated
methodology and norms/standards (Projed { dzLJLJ2 NI G2 Sy SNHe& aeadaSy NB
I NY¥SYy Al FT2N) SySNHeé |06a2NLIJiA2y FNRY w9 &a2d2NOSaéo.
systemic automatics securing the safety of RE stations and reliability and efficiency of Kseinvtre
Armenian 2012016 energy systerif.

Armenia Renewable Resources and Energy Efficiency Fund started the WB supported Energy Efficiency
Project sinceAugust 10, 2012, the objective of whiék reducing energy consumption in public and
municipal lildings and in street lighting systems. Within the project energy saving measures have been

40 r2e2.am/en/2011/06/potentiay-regions/
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implemented in schools and other educational institutions, kindergartens, hospitals, administrative,
cultural and residential buildings.

The Fund is involved irSBEEBIlack See Buildings Energy Efficiency Plan Project-2808]) within EU
funded Black See Joint Operation Programme with overall objective to strengthen the administrative
capacity of local authorities and exchange good practice knowledge in erféicigrey in buildingé!

The European Bank for Reconstruction and Development (EBRD) initiated Armenian Sustainable Energy
Financing Facility (ArmSEFF) project to assist in realization of renewable energy project ideas. This credit
line is meant for Armieian private businesses of all scale and sectors as well as individuals who intend to
invest in EE/RE projects.

Since November 2010, a feyear Eastnvest project has been under implementation which is a regional
investment and trade facilitationrpject for the economic development of the Eastern Neighborhood
region, launched in the framework of the European Eastern Partnership initiative. It targets Business
support organizations and SMEs from the 6 Eastern Partnership countries (Armenia, AzeB®lirus,
Georgia, Republic of Moldova, Ukraine), who have potential for developing mutual cooperation and
investment relations with the European Union. One of six thematic focuses of the initiative is the
alternative energy. Its main objectives are:

To promote and facilitate investment and economic cooperation at large between the EU and

Eastern Partnership countries, and also between the 6 target countries.

¢2 ONBIGS GKS a9lad 'ttAlyOSés Y20AftAlaiyd o0dzah
sustainable partnership and dialogue both within the private sector and towards the public

authorities.

To develop concrete activities that will generate immediate results for SMEs in the fégion.

The Institute of Geological Sciences of NAS RAis aSphidn Ay &/ hu /| LJG dzNBCSI Yy R {
Project together with Karlsruhe Institute of Technology (Germany) and Thilisi State University (Georgia)
which started in 2012. The project was funded within FRERS Net Project Pilot Joint Call for proposals.

UNDP is supporting the Ministry of Nature Protectinrpreparation of the National Communications
under UN Framework Convention on Climate Change including the development and publication of
Greenhouse gases inventory of Armenia, which is essentia@sirssmenof mitigation potential and
attraction of foreign investments and technology transfer in energy sector. UNDP supported Ministry in
calculation and publishing the national electrical grid emission factor for 2009, 2010, 2011, 2012, which
is impatant data for Clean Development Mechanism Projects under implementation in Armenia (3 small
hydroelectric plants, biogas plant, and landfill §as)

UNDP assisted Ministry of Energy and Natural Resources in assessment of national needs and gaps under
Gf{adzl AyFoftS 9ySNHe F2NJ ! ffé& LYAGAIGAGS 2F 'b {SO
among other 58 countries before Rio+20 Summit.

41 bsbeep.com/activities/g&/

42 armseff.org/
43 eastinvest.eu/en/abouteastinvest

4 nature-ic.am
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Starting from 2005 UNDRP is assisting Ministry of Nature Protection in implementation of three klrge sc
projects with Global Environment Facility funding (USD 5,75 mil.) aimed at promotion of energy efficiency
in heating, building and lighting sectors. More than 12 million direct foreign investments were attracted
in the energy efficiency projects inited so far.

Starting from 2010 under coordination of the RA Ministry of Nature Protection and RA Ministry of Urban
5S@St2LIYSyli GKS D9C FAYIYOSR GLYLINRB@GAY3 9ySNHE®
Armenia in development and promotiorf the energy efficient building technologies, building materials
and construction practices. The support being provided by the project aims at development of new
regulations (EE building codes and standards) the training of professionals, demonstrétimyeited
building design approach and stimulating manufacturing of new EE materials and equipment.

Benefits of energy efficient design were demonstrated on the example of 3 pilot buildings. Energy
efficiency and building thermal physics laboratories evestablished in Armenia as well as support was
provided for testing and certification of the locally produced insulation materials.

TheUNDB 9 C GDNBSYy ! NbBlFyYy [AIKGAYTI t NB2SOG¢ aidl NISR
to Armenian muniipalities and demonstrating benefits of modern illumination technologies and
contributing to the reduction of municipal energy costs related to street lighting. UNDP in cooperation
with other donors assisted theénergy Strategy Cent@f the Research Ingtte of Energy in organization

of International Conferences on Renewable Energy and Energy Efficiency. Starting from 2002 five
conferences were organized and the last one organized in October 2013. The Conferences provide
opportunity to scientists, busass and policy makers to exchange opinions and present developments in
the sector. The Proceedings of the Conferences were published.

Several EE/RES projects have been implemented through EU funded INOGATE Programme
international energy cooperatioprogramme between the EU and partner countries of Eastern Europe,
the Caucasus and Central Asia. The partners involved agreed to work together toward achieving the
following four major objectives:

1. Converging energy markets on the basis of the principlélse EU internal energy market
taking into account the particularities of the involved countries

2. Enhancing energy security by addressing the issues of energy exports/imports, supply
diversification, energy transit and energy demand

3. Supporting sustainablenergy development, including the development of energy efficiency,
renewable energy and demand side management

4. Attracting investment towards energy projects of common and regional interest.

Below is the list of INOGATE Projects implemented during sheéars with Armenian participation:

Project Title Project Period Energy Theme Countries
Energy Saving Initiativ| 01/01/2010- Renewable Energy, | Armenia, Azerbaijan,
in the Building Sector 01/02/2014 Sustainabldenergy Belarus, Georgia,
in the Eastern Development, Kazakhstan,
European and Central Investment Attraction | Kyrgyzstan, Moldova,
Asian Countries (ESIB Tajikistan,

Turkmenistan, Ukraine
Uzbekistan

40
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Supporting 20/09/2011- Energy Efficiency, Armenia, Azerbaijan,
Participation of 20/07/2015 Renewable Energy Belarus, Georgia,
Eastern European and Kazakhstan,
Central Asian Cities in Kyrgyzstan, Moldova,
0KS W/ 20Sy Russian Federation,
Mayora Q Tajikistan,
Turkmenistan, Ukraine
Uzbekistan
INOGATE Technical 01/02/2012- Qil, Gas, Electricity, Armenia, Azerbaijan,
Secretariat and 31/01/2015 Energy Efficiency, Belarus, Georgia,

integrated programme Renewable Energy, Kazakhstan,

in support of the Baku Climate Change, Kyrgyzstan, Moldova,
Initiative and the Convergence of Energ Tajikistan,
Eastern Partnership Markets, Energy Turkmenistan, Ukraine
energy objectives Security, Sustainable Uzbekistan

Energy Develapent,
Investment Attraction

Sourceinogate.org

Generally, lack of financial resources restricts mobility programmes for Armenian researchers, as well as
the attraction of foreign scientists. Weak infrastructure is another major barrier, both from the point of
view of upto-date research equipment,ra housing and working conditions for researchers from
abroad. Many Armenian researchers and innovators have also emigrated, attracted by access to modern
infrastructure and higher salaries. While this weakens the innovative capacities in the countsy, it a
creates opportunities for cooperation between the scientific diaspora and researchers in Armenia.
Language is to some extent still a barrier, but the younger generation possesses the required language
skills for international cooperation.

TheMinistry of Energy and Natural Resources of RAhe highest executive authority to elaborate and
implement the policies in the energy sector including system planning and investment planning fer state
owned entities. The Minisyrobjectives include also provision of energy efficiency and renewable energy
sector policy development and implementation, provision of the state policy of state technical control in
the power sector and energy consumption, conducting supporting reseast, obtaining and
facilitating support from international organizatiormsinenergy.am

ThePublic Services Regulatory Commission (P$iREdrms regulatory operations in energy, water and
telecommunication sectorsncluding:

Regulating tariffs, service quality and licensing
Overseeing compliance with licensee obligations
Mediating disputes between licensees and customers
Defining electricity market rules

Setting, monitoring and enforcing service quality standards

(psrc.am/am)
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The Ministry of Nature Protection of RAis the highest executive authority for coordination of
implementation of the activities aimed at meeting the commitments of the Republic of Armenia under
UN Framwork Convention on Climate Change.

As a NorAnnex | party to the UNFCCC Armenia does not have quantitative commitments for reducing
GHG emissions. However, being a party to the convention and supporting its objectives, as well as taking
into account thatthe mitigation activities are in line with the economic, energy and environmental
objectives of the country, Armenia has declared willingness to take certain quantitative limitations in
greenhouse gas emissions by consistently reducing energy intensivehi#ssGDP in case adequate
financial and technical assistance will be provided under Convention mechanigmsm

The Armenian Renewable Resources and Energy Efficiency Fuesl created in 2006 with a main
mission to facilitate investments in energy efficiency and renewable energy and provide an array of
comprehensive assistance to project developers, investors, banks, condominiums, researchers and other
stakeholdersr2e2.am/enversion

The Ministry of Energy and Natural Resources includes in its strutieiResearch Institute of Energy

with the main mission carrying out applied and analytical studiesEReegy Strategy Centawithin the
Institute aims to promote and expedite the implementation of projects and activities in the energy
sector.Areas of expertise: Advice on specific energy issues, energy auditing, promotion of technology,
dissemination of information, implementati of RES projects, consulting, support in project
implementation for energy efficiency, CHP, small wind farms, solar energy, biomass.
energinst.am/eng/enrazkentr.htm

TheNational Academy of Scieles of Armenig NAS RA) witaffiliated around 35 research institutes and
centers is the main R&D performing organization in Armenia. The Academy promotes and carries out
fundamental and applied research in different scientific fields, as well as coordihatgic research
carried out throughout ArmenidRenewable and alternative energy related research is being carried out

in several research institutes of the NAS gtham

Energy related research is being carried out in some departments and laboratorfesefan State
University (Department of Physics of Semiconductors and Research Center of Semiconductor Devices
and Nanotechnologieshtate Engineering University of Arm&n American University of Armeniaand
ArmenianRussian (Slavonic) University.

The National Competitiveness Foundation of Armenia a publieprivate partnership (drawing on
international business executives of Armenian descent) with the objective to attract FDI supporting
economic development and international competitivenesfsam/eng/index.php

The main mission of th€hamber of Commerce and Industry of Armenmthe activities towards
improving general business environment, promotion of export and investments, as well as competitive
product manufacturing, and support to SMEsmcci.am/

The activities of th&Jnion of Manufacturers and Businessmen (Employes§Armenia are directed to
promotion of the private sector, creation of favourable conditions for business development, and support
to creation of market infrastructuresimba.info.am/
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Republican Union of Employersf Armenia is another business support Rgovernmental organization
aiming at improving the business environment and advocacy sinkss communityemployers.am/

Armenian Development Agencg ! 5! 0 | O-étépa K & LJ& 2 ¥ thSegt@asskthdlthem in
setting up their business in Armenia, helping in project implementation, performing a liaison role with
the Government, providing information on investmenpportunities in the country, as well as
investment related regulationand laws. In its export promotion activities, ADA helps to find markets for
products, undertakes market studies and seeks out partners for joint ventures aimed at increasing the
volume of exports and development of Armenian enterprigea.am/

Small and Medium Entrepreneurship Development National Centre of Armd®&IE DNC) provides
support to SMEs through the following programs: 1) Loan guarantees provision; 2) Partial subsidizing of
credit interest rates; 3) Inform&in and consulting support; 4) Goods and services market promotion; 5)
Startup business support; and 6) Program for implementation of R&D activities for introducing
innovations, new technologies and producmednc.an/

Engineering Academy of Armen{&AA) was established in 1992 and is agovernmental organization
with a main mission to promote research and innovation in applied science fields including energy.
eaa.academy.am

ECOATOM LLiIE a company created in 1991 involved in research and development of industrial
technologies in various fields, including renewable energy sources, hydrometallurgy, processing of
nuclear wastes and the recycling of indudtrigastes.

CONTAGA LLGs a private renewable energy company, established in 1993 on a basis of former Yerevan
Solar Institute having experience in research, development and implementation of various photovoltaic
(PV) cells, modules, and systems for amatmous and grid connected applications as well as in
manufacturing of solar collectors and implementation of solar water heating systeorgact
a.am/index.html

BARVA Innovation Centevas establishechi2005 specializing R&Dand manufacturing of various high

tech innovative products for different industry sectors, including agriculture, energy, utilities, etc. The
Center is involved in R&D and manufacturing of renewable energy systems such as ioquetsng
equipment (straw, cane, wood chips, etc.), high efficiency biomass boilers, mini therigahemation

power plants on syngas from biomass, parabolic trough concentrated solar power systems for waste heat
applications and generation of electity and heatbarva.am/

Transistor Plud.td, an engineering company involved in clean energy technologies. It carries out design,
installation and mantenance of renewable energy systems including bioenergy, solar thermal and PV. It
also manufactures components for solar energy systems (PV modules, DC to AC power inverters, solar
tracking systems, UPS).

Viasphere Technoparks a state of the art commeial technology park in Yerevan, providing
infrastructure to local starups and companies worldwide looking to extend their core development
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offshore. In addition to providing a vital bridge to Silicon Valley, USA, Viasphere Technopark provides the
facilities, infrastructure and support services to companies for cost effective smesthrket and
scalability.

44



ener2i- 609532 17/10/2016

Armenia has adopted a policy of sustainable economic development, which assumes harmonized growth
for each branch of the economy. Under these conditions, the energy sector is the most important sector
for growth of the society as its qualitative and quaative development determines the degree of

I NY¥SYyAl Qa tS@St 2F RS@OSt2LIVSyid FyR ¢StftoSAy3a 27F

Armenia can meet only 35% of the total demand for energy with its domestic resources, thus it is highly
dependent on imported energy resources. In adlit energy efficiency within the Armenian economy

is much lower than that of developed countries. Therefore, in order to secure the sustainable

development, priority must be given to the development of domestic energy resources and widespread
implementaton of energy efficiency throughout the economy.

'VYRSNJ 6KSA4S OANDdzraidlyoSas GKS I20SNYyYSyidQa aidNEZ
is natural. Renewable energy cannot completely substitute for the contributions of nuclear and thermal
energy, but they can be an increasingly important component of the electricity mix. As such the Law on
Renewable Energy and Energy Efficiency established a legal framework to facilitate development of RES,
and specified that all renewable energy producedadsbe purchased by the electricity distribution
company. The regulator for the power industry, the Public Service Regulatory Committee (PSRC) has set
attractive tariffs for newly constructed SHPPs, and wind and biomass plants, and has stipulated that the
electricity offtake and these tariff rates will apply for 15 years from the date of issue of an operating
license for a new plant.

Armenia has renewable energy resources that can already compete with conventional resources in the
generation of elecicity. Most of the viable projects implemented so far are in small hydropower sub
sector.As of 2013, there were 136 commercial size small hydropower plants (SHPP) operating in Armenia
with a total capacity of 221 MW and annual generation of 665 GWh. ABOuif these have been
developed and constructed in the past decade. Additionally, the PSRC has licensed the construction of 77
new projects, which could potentially add approximately 168 MW of SHPP capacity and 592 GWh of
annual generation.

Despite a radtively attractive wind regime in many parts of the country, the only operational wind power
facility in Armenia today is the 2.6 MW L-@rpilot wind power project comprised of four 660 kW Irarian
assembled Vestas wind turbine# second, the Irah\rmena Wind Farm, is under construction. The
national target for wind power is 500MW of grid connected capacity by 2025.

Lusakert Biogas Plant (LBP) is the first industrial size state of the art biogas plant based on organic wastes
from animal farming constieted at 26 km distance from Yerevan under the loan from the Danish
Industrialization Fund for Developing Countries. It can process up to 220 ton per day of liquid poultry
manure coming from nearby Lusakert Pedigree Poultry Plant. Total energy productiamoant for up

to 14 GWh per year. It is one of few projects in Armenia formally certified by UNFCCC under the Clean
Development Mechanism (CDKA).

45 [bp.am/index.php
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Innovative research in the field of development of new energy sources is underway in several Armenian
ingtitutions.

At Yerevan State University (Department of Physics of Semiconductors and Research Center of
Semiconductor Devices and Nanotechnolodd S&NT) a team of scientist has been involved in
photovoltaic research for many years and manufactured aay& las the appropriate antireflection
coating (ARC) on common (industrial) solar cells instead of conventional ZnS ARC and compared their
parameters?®

Improved hydrewind power system with higher efficiency is suggested by the researchers at the mstitut

of RadiePhysics and Electronics (IRPhE) of NAS RA. Researchers of the IRPhE also carry out research or
development of thin film CIGS solar cells on specially synthesizedamatucting perlite glasseramic
substrates.

The Institute of Geological Scess and the Institute of Geophysics and Engineering Seismology of NAS
RA are involved in studies on identification of geothermal sites in Armenia. Researchers at the Institute
of Geological Sciences have started studying the possibility of using the naftbamtiesel production

from microalgae.

In the Institute of Chemical Physics of NAS RA high efficiency technological processes for synthesis of
hydrides of transition metals are developed. Setipagation highemperature synthesis (SHS) method

of hydide production has essential advantages: it is -wergy consuming, quick, single stage,
wasteless, safe and environmentally pure process.

G902FG2Y¢é [/ 2YLIl ye RS@OSE2LISR | AAYLXS YSiK2R ¥F2N
magnesium and wat. A chemical reaction of mixing magnesium and water results in the production of
hydrogen, magnesia and heat. This method is well known, but the revolutionary difference is relatively
low cost of magnesium produced by a new technoltgy.

Specialists 0BARVA Innovation Center and Engineering Academy of Armenia (EAA) are involved in
research to develop a egeneration plant using syngas produced from biomass or other organic wastes.

It makes possible to rpurpose the carbon content in biomass and convemal solid waste products

into syngas, and then it can be turned into electricity at the low cost with zero REsearch is also
underway on development of parabolic trough concentrated solar thermal (CSP) power statien (150
300KW).CSP plants use steam to produce energy like conventional steam power plants. The difference
is that CSP plants use emissfoge clean solar radiation to produce heat instead of fossil or nuclear fuel.

Among other innovative research projects suggestgd BAA it could be mentioned design and
construction of solar pond for sun energy storage with application of new method of thermal energy
conversion into electric power which has been elaborated and patented by the authors.

The study carried out by Dahi Energy Management in the frame of GEF funded Renewable Energy
LINE2SOG a45S8S@St2LIYSyid 2F t+ LYRdAGNER t20SyaGAlt A
experience in PV technology in Armenia but at the moment there is no significant pfadiivity in this

area.

46 r2e2.am/documents/english/solar taskl eng.pdf

47 ada.am/files/98/publications/Armenwal.pdf
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A large number of R&D tasks have to be undertaken to meet the common targets across all PV
technologies for the short term (up to 2013) and medium term (up to 2020).

Shortterm: In the present economical and global PV market situation Armenia should exploit business
opportunities along the supply chain, e.g. gases (trichlorsilane and others) or parts for equipment
manufacturers. In parallel Armenia has to develop thaiman basis, especially on the R&D side to
sustain future local business development in PV. Establish collaboration through joint activities with
European partners from R&D and industry to develop a local industry. By joining forces and competencies
the wllaborations enable a critical mass for manufacturing and surviving in the PV business.

Mid-term: In the next two to four years Armenia can gather important kdew and collaborations to
understand and identify their position for establishment of théufe highly profit and fast growing PV
business.

Longterm: PV should become part of the future national energy policy, with respect to its future
contribution to energy security and environmental and social benefits. A commitment from the
Government and alear longterm strategy will develop a local market and create locally business
opportunities, which help to learn and build up the capacity for the local enterprises.

a7
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Most importantly should be following addressed:

involve all relevant stakeholders dnlecision makers;

have continuity and longerm action plan;

improve technology transfer;

focus and coordinate R&D efforts in a national PV R&D roadmap;

roll out a capacity building program to emphasize on manufacturing issues and market development;

devdop human resource basis through dedicated education programs;

improve funding/incentives for R&D and PV business stpst

provide attractive incentives for PV business stg$; and

establish a National PV Industry Association responsible for lobisthgsovernment

and coordinate a national PV industry and market roadrffap.

At present, the existing support mechanisms for EE/RE projects are mainly funds provided by donor

agencies for oftending to small hydro or wind power facilities.

Based on th aforementionedbelow we tried to make a SWOT analysfighe innovation system with
some focus on local energy sectord of its innovative capacities.

Strengths

Weaknesses

il

Adoption of several legal and strategic documel
towards creation and development of innovatig

1

Poor development of innovation
infrastrudure and intermediaries

Suppo

system and promotion of EE/RES 1 Extremely low level of R&D expenditure ai
1 Creation of innovation and EE/RES promot| negligible level of share of business sector in it
structures (SME DNC, RREEF, etc.) i Limited role of business subsystem in t
innovation process
1 Lack of incentives for stimulation and growth
innovative and scieneimtensive SMEs and spi
offs
Opportunities Threats
1 Launching of new programmes to promo 1 Adopted innovation policy documentsand
researchindustry cooperation measures are not based on strategic econor
1  Strong Diaspora ready to bring new knowledge & development priorities of the country
investments in case of favourable conditions 1 R&D system and infrastructure remain neal
unchanged and far away from real economic a
social needs of the country
1 Environmental regulation and enforcement is n

uniform for all RE technologies

Ener2i project with planned wide range of activities, including analytical reports on the ressatch
innovation situation and players in EE/RES in EaP countries and further expert workshops with
participation of representatives of concerned stakeholders are surely to contribute to highlighting the
existing barriers and derive recommendations for tackling them. Moreover, the innovation ewouch

48r2e2.am/documents/english/solar taskl eng.pdf
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scheme, brokerages, expert workshops and twinning between EaP and EU partners could be a good tool
for local startups and innovative SMEs to raise awareness on available innovative research/technologies,
to find partners for joint projects and to maleestep forward to commercialization of available research
outcomes.

A mapping of critical stakeholders (including contact persons amaif in the national energy sector
will be performed (nuclear energy sector representasitorganisations to be included where relevant):

Research institutes dealing with EE/RES
Universities/higher education institutiorgstheir departments dealing with EE/RES

Businesses: main EE/RES related businesses per country(manufacturersipstadinology
providers, etc.), regional businesses

Business interest organisations: Chambers of commerce, employers organisations

Support structures: research and innovation funds, SME support funds, intermediaries (e.g. TTOs, ),
relevant incubators and S&T/thnoparks

political stakeholders, representatives of National Authorities, Ministries

local and municipal authorities (depending on whether they can make decisions, lead activities, or
have capacity/budget)

NGOs dealing with EE/RES (platforms, associattm},

Structure, how to prepare the informationa table template will be provided, which will need to be filled
in, so that it can be easily transferred in the database at the ener2i website:
Name of organisation
Address
Contact person & contadfetails of organisation& website (contact details have to be updated
regularly)
Type of organisation: PRO/HEI/BES/PUB/NGO (plus department level, if applicable/relevant)
No of overall staff and No of staff dealing with EE/RES (department level, if afglicab
Function/Capacities of organisation (research/research or innovation funding organisation
Keywords (drop down menu
Relevant output of organisation: publications, products, promotion tools, technologies developed,
etc.

1. Karen HovhannisyanuStainable Development and Energy Security in Armenia: a Step Towards Dilemma,
Master Thesis, Lund, 2003

2. National Program on Energy Saving and Renewable Energy of Armenia, USAID, Yerevan, 2007

3. Renewable Energy Roadmap for Armenia, Task 4 Report, Daeisgjy Management A/S, May 2011

4. Report on Development of PV Industry Potential in Armenia, Renewable Energy Project, GEF Grant # TF:
npcHMMYE a! aairadlryoOoS (2 GKS a2RSNYy {2t N t+ LyRdzGNE

5. Preparation of SREP Investment Plan fanénia, September 2013
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7. Country Report of Belarus
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Abbreviations

CHPs €oalHandling Plants

CIS= Commonwealth of Independent States
EaP = Eastern Partnership countries

EE = Energy Efficiency

EAP = European Neighbourhood Policy
GFEC = Gross final energy consumption
HPPs = Hydro Power Plants

IEA = International Energy Agency
KTOE = Kilotonne of @tjuivalent

MTOE = Million Tonnes of Oil Equivalent
NGOs = Nofsovernmental Organizations
NPP = Nuclear Power Plant

OECD = Organisation for Economieo@eration and Development

R&D = Research and Development
RES = renewable energy sources

RTD = Researemd Technological Development

S&T = Science and Technology

SMEs = Small and medium enterprises
TPES = Total Primary Energy Supply
TPPs = Thermal Power Plants

VAT = Valuddded Tax

WPPs = Wind Power Plants
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Nowadays, increasing efficiencyesfergy supply and usage is a burning challenge both for the European
Union and the countries bordering the EU in Eastern Europe. Reducing conventional energy sources is
dzZNAAYy 3 (2RIFeQa a20ASGe G2 dzaAS (KS SyléokEranduse dzNDS :
alternative energy sources more actively, to control climate changes and environmental pollution, etc.
Using the latest technologies and innovative approaches is vital for these areas; consequently energy is
one of the priorities of sciece and technology development in most countries inside and outside the EU,
including Belarus.

In order to strengthen the connections between science and innovations in Eastern Partnership countries
(EaP) for developing business in energy efficiency (EEkaewable energy sources (RES), the European
P'YA2Y KFa &dzLJL2NISR GKS SYSNHA LINR2SOG 64a9b9NBE
9bt [/ 2dzyGNARS&a 2y . NARIAYy3I (GKS DI LI 6 STthé fr8ettis9 y S NH
funded bythe European Commissiamder the 7' Framework Programme for Research, Technology and
Development (FP7) from October 2013 to September 20b&. ener2i consortium is composed of 11
partner organisations from the EU member statdsigtria, Germany, Hungdrand the EaP countries
(Armenia, Belarus, Georgia, Moldova). The project is coordinated by the Centre for Social Innovation (ZSl),
Austria. Belarus is represented by the two organizatiptie Belarusian Institute of System Analysis and
Information Supprt of Scientific and Technical Sphere (BellSA) and Belarusian Innovation Fund
(Belinfund).

This Review results from the first, analytical phase of the ener2i project in Belarus and hasoédtwo
objective. First, it helps the project consortium to idéynthe challenges in implementing the innovation
activities in EE/RES sector in Belarus, and select those of them which can be solved with the support of
the ener2i partners. This will be achieved via strengthening cooperation between science and iatustry

the national and international level. For that, such innovation promoting instruments as innovation
vouchers, brokerage events, twinning schemes, etc. will be implemented. Moreover, the Review provides

an opportunity to identify the needs of varioudsf SK2f RSNEQ 3INRdzZLJA YR LINRJ
support. In other words, it helps to understand who needs assistance, what exactly one misses and how
the ener2i project and similar support actions can serve the needs.

Second, together with the similalocuments developed in Armenia, Georgia and Moldova, the Review
will serve as a basis for framing recommendations for the governments and policymakers in the focus
countries on promoting research and innovation activities for strengthening business iEE BRI
developing an appropriate action plan.

The Review also may be of interest for a wide range of readers interested in Belarus and its economy and
energy sector current trends. This information can be used in deemsaking on capital investment and
innovation cooperation.

The Review provides a general description of the national energy sector and examines its potential with
a focus on EE/RES. Chapter 1 describes objectives, goals, methods and performers of the research.
Chapter 2 contains a brief alyais of current situation in the national energy sector and the main tasks

of the state energy policy. Chapter 3 gives a more detailed insight into the situation in RES (hydro energy,
wood fuel, biogas, wind and solar energy, etc.) and main activitiegrtaicen to increase EE of the
country as a whole and its dominant branches in particular. Furthermore, Chapter 3 examines the role of
domestic and foreign businesses in developing the renewable energy, as well as the measures
implemented by the Governmeit order to increase the role of business in EE/RES. Chapter 4 considers
the innovativeness of the energy sector: how the Belarusian Government promotes innovation in the
EE/RES sector? How actively business uses the results of domestic R&D? whetlwodgdnansfer

takes place? whether FDI is promoted? how well international cooperation in science and technology is
developed, including that with the EUFnally, Chapter 5 contains assessment of the situation in the
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EE/RES sector and its innovation depenent including the international cooperation with the EU
presented in the Chapters;2 (SWO%analysis).

The Review is based on general research methods (analysis, synthesis, comparison, modelling) and
SWOTanalysis. The data sources include the Inteioal Energy Agency, the National Statistical
Committee, the Ministry of Energy, the National Agency of Investment and Privatization of the Republic
of Belarus, as well as the State Register of R&D projects and the database of international S&T projects
administered by BellSA.

The Review was prepared by the group of the ener2i project partners from BellSA and Belinfund with the
active involvement of national and international experts in the field of energy. At the expert workshop
held in Minsk on March 12014, comments and suggestions to the document were submitted by Dr.
Valery Sudilovskiy, Dr. Denis Rimko and Dr. Sergey Vasilevich (Institute of Power Engineering of the
National Academy of Sciences of Belarus), Mr. Kyril Levkov (Scientific and Tecahdirgiof the BNTU

Gt 2t @0 SOKYAOe 0 aNX zfF RAYANI bAadGaAdzl 6. St NHzaA |
(Belarusian National Technical University), Mr. Boris Rubenchik (Association of Energy Engineers), Dr.
BronislavTauroginskylnstitute of Housingc NIPTIS named after S.S. Atad®)NJ» WNNHSY { (
(International Sakharov Environmental University), as well as by Dr. Manfred Spieseberger (ZSl). Later on,
Dr. Anatoly Suturin (BellSA) provided his input for Chapter 2 while Diaff@i&oryna (Institute of Power
Engineering of the National Academy of Sciences of Belarus) contributed to updating and editing of the
Review. The authors deeply appreciate the cooperation with the involved experts and their efforts. All
errors and inaccuwcies are those of the authars

Belarus is located in the center of Europe. The territory occupies 207.6 thous&rath#rits population

is 9.46 million people (2014). The coyntras a common border with Latvia in the north, Russia in the

north and east, Ukraine in the south, Poland in the west and Lithuania in the-wesh Belarus is
RAGARSR Ayi(2 ¢ NBIA2ya o6az2oflaitacdd | yRruswya RSLI
separate administrative unit. The population of 7 cities numbers from 200 to 500 thousand people. Over
1.9 million people live in Minsk (2014).

o
.
Minsk e

4“The Republic of Belarus: Encyclopediaed. Gennady P. Pashkov (Minsk: BelEN, 2007), vol. 4,q36 {6
Russian).
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Sourcebelarus.by

Climate ofBelarus is moderately continental and has warm summers with mild and humid winters.
Winter and summer periods last 1¢B45 and about 150 days respectively. Average temperatures in
January and February, the coldest months, range frofs i825F ¢8°C to¢4<C), while temperatures in

July and August are aroundB518 0 ® ¢ KS LISNA 2R gAGK GSYLISNI @dzNBa
260 days. The average rainfall is 6000 mm. Snow period lasts 75 days in the southwest and 125 days

in the northeast of tie country and average snow depth ranges from 15 cm to over 30 cm respée€tively

| SFdAy3a aStrazy adlNIa oKSy _6K8 F @ 8lles fomhBdpitals, @ (S
schools and preschool institutions) and lasts 198 and 216 days resgpgdtive averages for the six
regions).

There are more than 20,800 rivers and streams with a total length of approximately 90,800 km and about
11,000 lakes in Belarus. Three major rivers flowing through the country are the Dnieper (length within

the county is 700 km and catchment area is 118,36GkiE (G KS t NA LR I ( Qandthepp | Y.
Neman (436 km, 34,610 Kin

Over 4,000 mineral deposits have been explored in Belarus. The main mineral satggesat,
potassium salts, granite, dolomitic limes&s) marl, chalk, sand, gravel and loam. The stock of mineral
sources of the country is limited, so the country has to import oil, gas, coal, combustible shaleyretc. M
than 80 oil deposits have been explored in Belarus and most of them are locatedGothel region, in

the northern part of the Pripyat downwarp. There is a tendency towards reducing the oil and petroleum
gas reserves: if oil production is maintained at the level of 2010 (1.7 million tons), its reserves in Belarus
will be enough for 30 yea.

There are more than 9,000 peat deposits in Belarus with the total area of 2.4 million hectares, of which
25% are included in the nature conservation fund. The total amount of peat deposits is estimated as 4.0
4.2 billion tons. The average peat prodoctis about 2.28 million tons (0.8 Mtoe) per year in the last five
years (Table 1). If the current level of peat production is maintained, the exploitation of reserves can stay
effective for 2630 years’!

1990 | 2005| 2010| 2011| 2012 | 2013 | 2014

Crude oil(million tons) 205|178 1.70| 1.68| 1.66 | 1.64| 1.65
Natural gas (billion rd) 0.29 | 0.22] 0.21| 0.22| 0.21| 0.22| 0.22
Fuel peat of standard humidity (millior 2.26 | 1.43

343 | 230 | 2.35| 2.70 | 2.67

tons)

Source: Statistical Yearbook 2015, 2013 and 2011
.StfFNHza ¢l a 2yS 2F (KS ! {{wQa Yloda@dlofinadRidesydndh I |
agriculture. Nowadays, the industrial production continues to play an important role in the national

economy. The main sectors of industry are metallurgy, mechanical engineering, metalworking, chemical
YR LISOUNROKSYAOFIfT AyRdzZONASa:Z fA3IKG FYyR F22R A\

The Republic of Belarus: An EncyclopestiaGennady P. Pashkov (Minsk: BelEN, 2007), vol. 4,qi& {6
Russian).
WSS L@y [AaKGQFyISYPRDE { LIRFY 6 MeBBsaraskEEv&dy dril £dIdgy Forum
on 16;19 October, 2013c.by/download files/energy2013/lishtvan.pdt2.01.2014 (in Russian); Valery
Y20t SPB50de8EGAGE OdNNBy G &aduil,0s8 Bdaysan EdNByahdECology 2 T RS
Forum on 1619 October, 2013c.by/download_files/energy2013/kovalev_2.p2.01.2014 (i Russian).
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economy remains extensive, including not only direct owhey of enterprises but also administrative
AYGSNDSYGA2y Ay ONBRAG FE£t20F0A2y FYR 6ARSALINDL |

After the collapse of the USSR, all sectors of the Belarusian economy were affected by the profound
economic crisis. Since 1996, the economyelarus has been steadily growing annually at an average
rate of 7%. During 20@2008, GDP grew on average by 8.3% annually, more rapidly than in Europe and
Central Asia region (5.7%) and the CIS (7.1%). Growth slowed down substantially due to the global
economic crisis of 20@2009: it dropped to 0.2% in 2009. Tight monetary and fiscal policy in late 2011
and through 2012 helped to restore the macroeconomic stability in the country by 2013. However, in the
late 2014¢ early 2015 the country faced a newdimcial crisis which is still continuing. By the beginning

of 2016, the Belarusian economy is in recession, with stagnation projected over the medium term, and
the Government is developing a series of amisis measure®

Agriculture,
8% fisheries, forestry

Manufacturing

industr
23% y
Construction

45% Services

11%
m Other

Source: Statistical Yearbook 2015
Il OO2NRAY3I G2 GKS 22NIR .lFyl1Qa AyoOo2YS OflaairTaiol
income countries and has $7,340 GNI per capita (Atlas methodolog§) Z@DP is $76.14 billion and

its growth is 1.6% (2014). R&D expenditures are 0.52% of GDP ab&4yorst result for all the period
from 1990%

Belarus has trade relations with over 180 countries in the world and, within the Custom Union and the
Common Free Market Zone, free access to the market of Russia and Kazakhstan (over 170 million people).
The main trade partners of Belarus by exports aidmare Russia, the Netherlands, Ukraine, Latvia and
Germany.

52 United Nations Economic Commission for Eurdpeevation Performance Review of BelagNsew York and
Geneva, 2011), p. 4.
8 2y adzZ G WorldHarkndiiib&nk org/en/country/kelarus 18.01.2016.
“a! LIRFGSR Ly O2 Y World Bankdsawbridbahkioiy/Reywsl 20 Bountry-classifications
18.01.2016.
55 National Statistic Committee of the RepuliicBelarusScience and Innovation Activities in the Republic of
Belarus 2015: Statistical BofMinsk: Belstat, 2015), p. 60 (in Russian).
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7.2.2 Energy consumption

From 1990 to 2013, total primary energy consumption (TPBESBelarus decreased 1.67 times, from

45.50 Mtoe to 27.28 Mtoé&’ It promoted the average annual decrease in tmergy intensity of GDP of

4.77%. In 2013, energy intensity of Belarusian economy was 0.18 toe per thousand of 2005 $ GDP PPP
(3.4 times less than in 1990). Gross final energy consumption (GFEC) was 19.85 Mtoe (2013) and
decreased 1.71 times in comparisoittwl990. The most significant decrease in GFEC was iigq19®¢:

13.3% annually on average (Figuré®3).

50 160

45

- 140
40

- 120
35

- 100
30

25 - 80

20
- 60
15
10

5 | ! H = E = = = = =

o [ IS HN NN BN N BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN By B B
1990/1991|1992|1993 1994|1995 |1996|1997 | 1998|1999 | 2000|2001 | 2002|2003 | 2004|2005 2006|2007 | 2008|2009 |2010|2011|2012|2013

mmm Total Primary Energy Supply (Mtoe)| 45 | 44 | 37 | 32 | 27 | 25 | 25 | 25 | 25 | 24 | 25 | 25 | 25 | 26 | 27 | 27 | 29 |28 |28 | 27 | 28 | 30 | 30 | 27
s Total Final Consumption (Mtoe) 34 (33 |28 |24 |19 (18|19 |19 (19 |18 |18 |18 (19 |19 |19 |19 |21 |20 (20 |19 |20 |21 |23 |20
GDP PPP (billion 2005 USD) 73 |72 |65 |60 | 53 |47 |49 |54 |59 | 61 |65 | 68 | 71 | 76 | 85 | 93 | 102|111 |122|123 |132 (140|142 143

s

Figure 3. TPES, GFEC and GDP PPP of Belarus20830
Source: IEA Energy Statistics 2015

From 1990 to 2013, the average annual decrease in eristgysity of GDP of Belarus was 4.77% (6.3%

in 199%2000). Energy intensity of Belarusian economy by 2011 was lower than those of the leading CIS
countries (Russia, Ukraine and Kazakhstan) but it was still higher than average energy intensity of the
Europen OECD countries: 0.15 toe per thousand of $ 2005 GCP(PigBre 4).

56 According to methodology of OECD and IEA, total primary energy supply (TPES) is made up of intramural
productionand imports of energy excluding energy exports and international marine and aviation bunkers and
including/excluding stock changes.

57 |EA Statistics: Belaruga.org/countries/nonmembercountries/belarus/10.01.2016.

%8 The decrease in GFEC of Belarus in the beginning of 1990s can be explained by decrease in industrial production
in 19921995 (14% annually on average) and by decrease in oil imports and in petroleum productioard 3.2
3 times respectively from 1990 to 1995.

% n-Depth Review of the Energy Efficiency Policy of the Republic of BBlarssels: Energy Charter Secretariat,

2013), pp. 2425.
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Figure 4. Energy intensity of Belarus and selected countries (toe per thousand of 2005 GDP PPP)
Source: IEA Energy Statistics 2015

7.2.3 Energy and fuels balance

Domestic energy sourced Belarus are divided into two main categories:

1) Mineral sources such as crude oil and oil shale, natural gas, peat;
2) Renewable energy sources: wood, wood chips and waste wood, biomass, hydro and wind energy,
etc.

Belarus cannot cover its demand for enevgyh domestic sources because its mineral sources and RES
are quite limited. The country has to import fuels and energy, mainly from the Russian Federation (90%
of total energy imports). The share of the net import of total primary fuel and energy congumigt

about 85%. The structure of energy balance of Belarus is presented in Figure 5.
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Figure 5¢ Energy balance of Belarus, mtoe

Source: IEA Energy Statistics 2015

According to IEA Statistics for 20003PES of crude oil is 21.29 Mtoe.Most of theiilefined by the
national petrochemical industry (65.89%) orarported (7.64%). Only 7.76% of intramural oil demands
are covered through domestic production. TPES of natural gas is 17.07 Mtoe (19.98 B)llafrwmich
domestic production is only 1.11%

TPES of peat and coal is 0.58 Mtoe and includes the following items: peat and peat briquettes (95.4%),
O21t YR 021S 6ndcz0d ! 002 NR A0 aiduntili2B28, the anhualS t N.
production of fuel peat should reach 0.7 Mtoe 815 and 0.84 Mtoe in 2020.

From 1990, there is a tendency towards decreasing of the share of oil and increasing of the share of
natural gas, biofuels and wood waste in TPES (Figure 6). Thus, one cadisptefortion in Belarusian
energy sector irwhich the largest part of TPES is provided by imported oil and gas (90% in total), while

domestic sources (primarily, peat, wood and wood waste) provide about 8% of TPES only

604 . Sf [IEBMIEEatistEdea.org/countries/noamembercountries/belarus/10.01.2016.
L GF GS t NB 3INI Y2040 aBd uiitié 20ZR@p bk by/mode/23301.042014.
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Figure 6. TPES of Belarus, 182013 (excluding electricity trade)
Source: IEEnergy Statistics 2015

In order to improve this situation, the Government of the Republic of Belarus has decidexddentrate

efforts on the construction of a nuclear power plafNPP)In 2011, its construction started near the

town of Astravets in th&rodna region. The Belarusian NPP will consist of two units with-V2ERype

reactor each. The combined capacity of the two reactors will be 2400 MW. The first reactor of the NPP is
expected to be operational by 2018, and the second one by 2020.Tasthbtthe construction is about

$ 10 billion provided as a loan by the Russian Federation for 25 years. Once the Belarusian NPP is
commissioned, the country will be able to save energy up to 5.6 Mtoe (more than $0.75 billion) and
replace almost 25% of ceamed natural gas per yeé.

2. St NHzaAlLY btt O2yaidNHzZGA2Yy LINE 2SO0 BesTA:NewsIda Sy i SR |
Belarus atom.belta.by/ru/belaes_ru/view/proekistroitelstvabelorusskojaesprezentovalina-sessiimagatev-
venel570F MpdnmdHaAmMn O6AY wdzZAAAFYOT a9dzNBLISHY O2yadzZ GAy3
BelTA: News from Belarutom.belta.by/en/press _en/view/europeaonsultingfor-belarusiannuclear
power-plant-construction2083/t_id/1, 15.01.2014.
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According to the data of IEA for 2013, the total annual production of electricity in Belarus is GMAQ7

As of January 2015, total installed capacity of national energgraygas 10,035 MW, including 2 by

large condensation electric power plants (4,3@8V) and 39 thermal power stations (4,994 MW). The
largest share of electricity is generated by natural gas (98.4%; see Table 2). The annual electricity import
is 9,289GWh.

Fuel Share (%) in total production of:
Electricity Heat
2011 2013 | 2011 | 2013

Coal 0.06 0.07 1.44 1.37
and

peat

oll 1.22 057 2.92 2.14
Gas 98.26| 9841| 8863| 8904
Biofuels 0.30 0.38 6.73 7.26
Waste 0.03 0.10 0.29 0.20
Hydro 0.13 0.44 0.00 0.00
Wind 0.003 0.03 0.00 0.00

Table 2. Electricity and heat production in Belarus by fuels, 2011 and 2013
Source: IEA Energy Statistics 2015

The total annual production of heat is 263,853TJ (2013). Natural gas is a main source of heat generation
(89.04%)According to Ministry of Energy of the Republic of Befdrfiom 2010 to 2015, the estimated
natural gas consumption will decrease of 8.31%, from 12.03 billibtorh1.03 billion M. The largest
consumer of electricity (47.33%) is the industrial sectod @&ransport sector, of heat (44.62) the
residential sector. (Figure 7).

47.33
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4462
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services

Agricultute, forestry,
fishing

m Electricity m Heat

Figure 7. Total consumption of electricity and heat in Belarus in 2013, by sectors (%)
Source: IEA Energy Statistics 2015

83 Ministry of Energ of the Republic of BelaruStatistics minenergo.gov.by/ru/statist13.01.2016 (in Russian).
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The legal framework for enerdyd2 £t A 08 Ay Of dzRSa GKS [l g 2F (GRS wSLJ
(approved on 15 July, 1998, 'Ehe last amendments wereAadoApted on 8 January, 2015), the Law of theA
wSLJzof AO 2F . St NUzA dhy NBYySglofS SPstddmeothe dzZNDS 2
laws, including bylaws for stimulating an increase of EE in enterprises and organizations.
The current national policy for developing the energy sector is determined by the following official
documents:

Directive of the PresidentoftheRéggd f A O 2F . St I NdzA S o a902yz2Ye |

GKS S02y2YA0O &480Gdmmie KBNBKFIHENI NEFSNNBR (2 | &

Strategy of Energy Potential Development (20°%0),

National Strategy for the Sustainable Social and Ecanbavelopment of Belarus for the Period till

2030 (approved in 2015,

Concept of Energy Security of the Republic of Belarus (approved in 2005, the second and third

editions were adopted in 2007 and 2015 respectivély),

other sector and regional prograrfis
5ANBOGAGS S o asSita dzZl) G4KS YFAY FENBLa 2F | OGADAG
key objective is to ensure the energy security and independence of the country. To achieve this objective,
0KS 5ANBOGADGS S o taksNXdzZ | 1Sa (GKS F2ft2¢6Ay3

Saving and thrifty use of energy sources in the energy sector and in the housing and utilities services;

Technical modernization of production based on energy and resource saving technologies;

Increase of effectiveness of science, technology anawvation activities in the energy sector,

forestry and extraction of fuel and energy natural sources;

Increase of public awareness of the need for saving and thrift;

Increase of control of the effective use of fuel, energy and material resources.
Accordingd 2 (GKS S5ANBOGAGS S o GKS YIFAY LINF OQGAOFT NI
reduction in the energy intensity of GDP; diversification of energy imports; reconstruction of existing
underground storages of natural gas, oil and fuel oil aodstruction of new ones; construction of the

NPP; more intensive construction of céiaéd thermal power plants (TPPs), small and medium HPPs,
CHPs, biofuel plants, WPPs, biogas plants, municipal solid waste power plants.

64 See alsdn-Depth Reviewpp. 47ff.

8 The Law of the Republic of Belarus No.@39 ¢ hy 9y SNHe& {F @Ay 3I¢E¢ 2F y Wk ydz NBEZ HAamp
minenergo.gov.by/dfiles/000437 303862 ob_energosberezhenii_2019@di4.2015

66 The Law of the Republic of Belarus No@40 ¢ hy wSy Sgl of S 9y SNHe& {2dz2NDS&aé¢ 2F 5S0S°
energoeffekt.gov.by/laws/act/1929-0-27-2010-204-.html, 30.12.208. See alsin-Depth Reviewp. 49.

S5 ANBOGUADBS b2d o 2F (G(KS t NBAARSYy(d 2F G(KS wSLlzmtAO 2F . Sf I N
2F GKS adil S gpregdent.gdby/i/official>doauments_ru/view/direktiva-ot-14-junja-2007-g-1399/,
30.12.2013.

68 Strategy of Energy Potential Development of the Republic of Belarus approved by the Resolution Nohé&XB8uwicil of
Ministers of the Republic of Belarus of August 9, 2pd®/0.levonevsky.org/bazaby11/republic05/text183.ht28.12.2013.

BagblkGA2yFE {GNFGSIRITF2NYRKSORUzYADY B80St 2 2SSy fEcoomic . St I NHzA

Bulletin of NIER of the Ministry of the Republic of BeJ&os4 (2015) (in Russian).

70The Concept of Energy Security of the Republic of Belarus approved by the Resolu@igd biicthe Council of Ministers of
the Republic of Belarus of December 23, 20b8ernment.by/ru/solutions/233712.01.2016.

71 See Department for Energy Efficiency of the Republic of Beldais,program documents
energoeffekt.qov.by/programs/basicdocuments.htr@.01.2014.
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¢ KS LINE DA aA 2y weredehended iNEOwndnébBed Strategies and concepts. Analysis of
these documents allows us to identify the priorities of the national energy policy. The main goals of state
energy policy in Belarus are. from the one hand, to increase energy effidéhewnt electronic stations

and the share of nowarbon energy in the period of 2048020 and, from the other hand, to increase
energy independence of the country through the more intensive use of such primary energy sources as
nuclear energy and RES retperiod of 202¢2030.

The strategic goal for Belarus is a reduction of the energy intensity of GDP of 30% by 2035 from the
level of 2015 and providing the energy security of the countfya reach this goal, the Concept of Energy
Security of the Republiaf Belarus defines 11 energy security indicators for monitoring regularly every
FTADS @SIHFNBR (GAff Hnopd® .& HnopX T AYRAOFIG2NE aKz2d
YIEGAZ2Y L § SYSNHe &aSOdzNRGe citi®RAf Sni FREODIZNIDE BA fof
important of these indicators.

Checkpoint

Indicator
2010 2015 2020 2025 | 2030 | 2035

Energy intensity of GDP, toe per$10 =15 | 0570 | 0558 | 0.532 | 0.478 | 0.404

GDP 2005

Share _of domestic energy sources 14 14 16 17 18 20
total primary energy consumption, %

Share of RES in total primary enel 5 5 6 7 8 9

consumption, %

Share of dominating energy sourt
(natural gas) in production of electrici{f 91.4 90 70 60 50 <50
and heat, %

Share of a dominating energupplier

in total energy imports,% 96 90 85 80 75 70

Share of total energy imports in GDP,| 21.7 20 19 18 17 15

Source: Concept of Energy Security of the Repuliielafus 2015

The i[nplevmentation of these goals of the national energy policy as well as achievement of corresponding
AYRAOIFI 02NBRQ O fdzS&a aK2dzZ R 0S NBIFIOKSR 068 AYLX SYS)

1. Energy independence, i.e. increasing the shafenational energy demands covered from
domestic energy sources including renewable energy sources up to 20% in 2035 (14% in 2015),

2. Diversification of energy sources (local and renewable energy sources, nuclear energy) and
suppliers, decreasing the shasédominating energy supplier in total imports of energy sources
from 90% in 2015 to 70% in 2035,

3. Reliability of energy supply, storage and processing of fuel and energy sources,

4. Increasing the energy efficiency of endnsumption of fuel and energy souscéhrough the
introduction of new technologies and materials in manufacturing and service sectors,
construction and housing; reduction of the energy intensity of GDP of approximately 30% by 2035
from the level of 2015,

62



ener2i- 609532 17/10/2016

5. Effectiveness and efficiency of engrgeneration and distribution (creation of favorable
economic and legal framework for energy sector development, modernization and
reconstruction of energy grids and infrastructure),

6. Affordability of fuel and energy sources for consumers, elimination e$ssubsidization of
electricity and heat tariffs,

7. Integration into global energy system, development of international cooperation with the
Eurasian Economic Union, the EU and leading energy organizations, such as the International
Energy Agency and Inteational Uranium Enrichment Center, expansion of energy exports to
the EU countries,

8. Improving the management system in national energy sector, creating the wholesale national
St SOGNROAGE YINYSGZ RS@OSt2LMAYy3 GKS t+¢6 ahy S

9. Providing ascientific and technology support for development of the energy system focusing on
such areas as energy efficient technologies, nuclear technologies, local fuel and energy sources
and RES, environment protection, intellectual management of fuels and egergyration and
consumption.

According to the international experfs Belarus energy sector as a whole is a powerful system which
can successfully develop its components and have a sufficient level of reliability and a certain level of
sustainability. Howeer, itis characterized by serious disproportion in energy pricBEsey consider such
state to be a good basis for reforms similar to the ones that have been undertaken or are being
undertaken in many countries under transition in America, Asia and fodB8&R. The reforms should be
aimed at increasing of economic efficiency and reliability of supply.

Il OO2NRAY3 G2 GKS [Fg 2F (KS "ebegiafficiendy (BEX or effisient NHza
dzaS 2F SySNHeé &a2dz2NOSasx Aa RSTAYSR a GNI A2 27F :
F2N) ASYSNIGA2Yy 2F (KS&aS a2d2NDOSadé ¢KS AYRAOFG2N
of energy sources consumption. This indicator is based on normative legal acts on technical regulation
and standardization and includes the normative energy losses per unit product.

The strategic documents on energy efficiency have been listed in the psegl@pter. The analysis of
these documents brings to a conclusion tiia¢ main objectives of national policy in EE are reduction
in the energy intensity of GDP and providing the saving and thrifty use of energy, fuels and material
sources in all industrysectors, as well as in the housing and utilities servi¢é.able 4 contains
indicators corresponding to these objectives.

29 dzZNRP LIS! ARKMHPTMAK/ K{ 9wk. , LINR2SO0l a&{ dzLJLJ2 NIi fii@ NJ A Y LI ¢
conference, 27 November 2012, Minsk.
3 The Law of the Republic of BelarusNo.@@39 ¢ hy 9y SNH& { I @Ay 3¢ 27F
Mp2yadZ G WblraA2ylf {GNFXdGS3e F2N) GKS {dzadl A
HnonXé LI pH FTFTFD O0AY wdzaaAl yoo
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Indicator Checkpoint
2015 2020 2025 2030

Energy intensity of GDP, toe per $ 10
GDP 2005 0.570 0.558 0.532 0.478
Share ofprimary energy generated fror 5 6 7 8
RES in total energy consumption, %
Share of primary energy generated frg
domestic sources in total fuel and ener; 14 16 17 18
consumption, %

Currently, there is a need in adopting a series of laws on energy saving in Belarus. Some new bills in this

S®3 P RNI JFafe Régllatich ofd hy t
Ghy St SOGNROAGE
Law has been developed). Harmonisation of current regulations and standards with European and
international requirements is another important task of the state policy in EE.

FTASER

NS

0SAy3

RSolF iSRZ
Hectricity andHeat Energy Tt NRA F T Beat3upph & ¢ =

ISy SN

The list below includes the@n measures to improve EE in different sectors of the national economy:

1) Diversification of fuel and energy balance

Increasing the share of domestic energy sources (oil, associated gas, peat, wood, etc.) in total primary
energy consumption from 14% 2015 to 20% in 2035 (share of RES should reach 9% of total primary
energy consumption by 2035).
Launching the Belarusian NPP with a total capacity of 2,400 MW and involvement of nuclear fuel in
the energy balance of Belarus. These measures will allowisatlrgg 5 billion n? of natural gas (25%

of imported natural gas) annually. Consuming the nuclear fuel, the country plans to substitute about

5 million toes of organic fuels by 2020.

Construction of the HPSs on the West Dvina and the Neman, incredstiadj@pacity of small HPPs
up to 250 MW by 2020. Development of miegmall HPSs, construction of pumpsitrage
hydroelectricities for load electricity balancing.

Construction ofvind farm near at the village of Grabniki, Grodno region, with total cipa€ 7.5
MW and further construction of large wind farms with capacity of at least 1 MW for each unit.

2) Increasing the reliability of the national energy system

Reconstruction of current electricity infrastructure (power plants, electricity linegrilaligion
systems with capacity of 330 kV).

Decentralization of electric and heat supply systems by launching@riRis at industry enterprises

and in small towns.
Introduction of modern automated control systems of electricity and heat supply, includingdual

ones.

3) Modernization of electricity and heat productian

Introduction of new technologies of electricity and heat generationdeoneration) and modern
vaporgas, gasurbine and compression units with the efficiency of not less than 57%.
Optimization of the heat supply system (liquidation of long heating mains, development of
autonomous heat supply stations) and decrease of losses in the heat supply networks of 8.0%.
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4) Modernization of industry
Construction of complexes for heavy oil resida@ RN2 ONJ O Ay 3
O21Ay3a 2F LISGNRt Sdzy NBaARdzSa o w{/
t0 92.0% in 2020.

OW{/ dGaz2l é&N&a
bl Flilyédood L

Decrease in specific energy losses per unit product eé2(B% by introduction of new témologies

and equipment and by use of waste energy sources.

Saving of energy sources and use of local and renewable fuels (e.g., substitution of natural gas by

peat in production of cement).

5) Measures in the housing and utilities services

Thermalmodernization of dwelling houses: after the capital repair and reconstruction of building,
consumption of heat for heating and ventilation should be not more than 60 kW/h per m2.

Introduction ofindividual automated control systems of heat supply in apa&is, energy efficient

lighting, cegeneration.

Introduction of solar water heaters as well as mi€@bIP using local energy sources.

Use of municipal solid waste and sludge in the volume ef®G&toe in 2020.

6) Measures in construction

Promoting energefficient technologies in production of construction materials.
Increase of the share of energy efficietelling houseg5in the total amount ohewly-erectedones

up to 60.0% by 2015 and up to 100% in 2020.

7) Measures in agriculture, forestry and food industry:

Launching biogas plants in cattieeeding complexes, food industries, solid waste landfills and in big
cities. Development of domestic technoleg and components for biogas plants.

Setting up new enterprises for production of woagtanules (pellets) and wood briguettes,
introduction of equipment for production of chip fuel from the fuel wood and wood waste.

8) Education and publiawareness
LYGNRBRdzOAY 3 (K
LYGNRBRdzOAY 3 GKS
universities of the countr37/f3

(Vp])
pul;

AAOALX AYS a.t a
ALISOAL T (@

AO
a9y SNH

2F 9y SNHe 9
9FFAOASYyOe

Conducting a wide awarenesaising public campaigre saving and thrifty use of electric and heat

energy.

11) Measures in all sectors

Introduction of energy efficient equipment in compressed air and cold production, creation of
interconnected complex of technological sapstems in joint system of centized heat and cold

supply for big consumers.

5 The energy efficient dwelling house is a house with specific heat consumption for heating and ventilation of no
more than 60 kW/h per mfor middle- and multi-stored buildings (more than 3 stores) and no more tiéén

kW/h per ntfor low-rise buildings (83 stores.

®rSS o tlaKAyales {® YdzyRlIaX 4Ga¢NI AyAy3

2T YViSsgReldusignT a0A

u»

Energy and Ecology Forum org18 October, 2013c.by/download_files/energy2013/pashinskiy.pdf4.01.2014. (in

Russian).
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Introduction of energy efficient lighting systems in all industrial sectors and in the housing and
utilities services.

Consumption of biodiesel and ethanol fuels should be increased at least up to 2 mitisomt@020
(including technologies for adapting internal combustion engines to use a petrol with more than 10%
of ethanol).

Introduction of equipment for joint electricity and heat generation-g&neration).

Water

After the launch of Grodna HPP with a capacity of 17 MW in 2012, there are 42 operating HPPs in Belarus,
although their total capacity (33.1 MW) does not correspond to the potential of national hydro sources
(see Table 5).

Potential capacity, MW: The International Journal on Strategy of Energy Potentig
Hydropower & Dam¥ Development®

theoretically possible 856 850

technically possible 342 520

economically viable 148 250

According to the State Program of Construction of HPPs in2015/° Belarus is planning to construct
33 HPPs with a total capacity of 102.1 MW in 22015, four of which will provide 97.0% of total
declared capacity and the remaining ones bédlmini and micreHPPs. In 2012020, Belarus is planning
to construct another 6 large HPPs with a total capacity of 70.3 MW (excludingamthimicreHPPS).
These measures will allow the country to set up 3 cascade systems of HPPs by 2020:

1) the Neman casade system with the total capacity of 37 MW (Grodna and Neman HPPs);

2) the West Dvina cascade system with the total capacity of 112 MW (Polotsk, Bitsebsk,
Beshenkovichy and Verkhnedzvinskaya HPPS);

3) the Dniper cascade system with the total capacity of 20 Mdsha, Retchitsa, Shklov and
Mogilev HPPs).

As a result, Belarus will be able to fully use the potential of its hydro energy sources by 2020.

Wood fuels

St Ndzaz KFa | aA3ayAFAOIYy(d 2LIRNIdzyAde F2N LINERA
territory and are the main sources of natural energy sources. Standing wood sources are estimated to be
1.5 billion n¥ and the growth of wood sources is about 30.3 milliohamnually. Production capacity of

"The International Journal on Hydmper & Damshydropowerdams.com/ 05.07.2009.

78 Strategy of Energy Potential Development of the Republic of Belarus approved by the Resolution No. 1180 of the Council of
Ministers of the Republic of BelamisAugust 9, 201Qravo.levonevsky.org/bazaby11/republic05/text183.ht#8.12.2013.
See alsdn-Depth Revie > LJ® yc @

® State Program of construction of HPPs in the Republic of Belarus fag22Aflapproved by the resolution of
the Council of Ministers of the Republic of Belarus No. 1838 of December 1,2, 2010
pravo.levonevsky.org/bazabyl1/republic03/text681.ht68.01.2014.
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wood and wood waste fuels is estimated to be6BLmillion n? annually (2.2 Mtoe). Belarus is planning
to reach this figure in 2029.

Biogas

At the beginning of 2014, there were 23 biogas plants with a total capacity of 24.33 MW in BElhes.
annual estimated capacity of biogas production is 2.3 Mtoe. The main sources of biogas are agricultural
farms (cattle, pig and poultrybreeding complexes) and sewage treatment plants, municipal waste and
food industry waste (actually, treatment winasse.

Wind

There are three regions with the largest potential to produce electricity from wind turbines in Belarus:
Grodna, Minsk and Mogilev regioffsAt the beginning of 2014, there were 28 operating wind turbines
with a total capacity of 6.57 M\&.Belarus is planning to launch a wind farm with total capacity of 7.5
MW near the village Grabniki, Grodno region, in 28M8umber of wind turbines with a total capacity
from 162 MW to 450 MW (depending on related factors) by 2016. The next steps include construction of
large wind farms with capacity of at least 1 MW for each unit.

Solar energy

Today, Belarus does not usepistential to produce solar energy. The duration of sunny period exceeds

3 month annually. The areas with the best prospects for producing solar energy are located in the south
and southeast of the country. The average annual power density of solar radiail20 W/mhowever

this figure can be increased up to 150 W/rii solar elements are installed at an angel o801 ¢ (2 (0 K
south. A solar element with an efficiency of 10% and an area ofdemmits to generate energy equal

to 54 kWh.

Taking into acaunt local climatic conditions, the main areas of solar energy development in Belarus are
as follows (in order of priority):

1) solar collectors for hewater supply and heating;
2) daz2fl N K2dzaSasT
3) photovoltaic transducers for electricity generation.

The efficiacy of solar installations for electricity generation ¢4 8% and this figure can be increased to
30-45% by using solar installations with concentrators. At the beginning of 2014, there are 24 solar power
installations with a total capacity of 51.75 MW Belarus®® A big investment project for constructing

a2t NI LR2SNI LI IYyd 6A0GK GKS G2aGFrf OFLIOAGE 2F wmT
Grodno region, in 2013. It was planned to construct the first unit with capacity of 5 MW by Jurie, 20

and the second unit with capacity of 6 MW by July, 2818s of beginning of 2016, any information
about current status of the project is missing.

80|n-Depth RevieW = L3Y2BD H T

81 RES Cadaster of the Ministry of Natural Resources and Environmental Protection of the Republic of Belarus
194.158.214.59:8080/apex/f?p=105:2:6746860687717032: D81D4.2014 (in Russian).

821t should be noted that today the best places to produce electricity (e.g., places in Dzerzhinsk district) cannot be
used to put vind turbines due to the lack of permission from the Ministry of Defense of the Republic of Belarus.

Bwo{ {dFraGS /IFTRFaGSNI 2F (GKS aAyAadNR 2F bl ddz2Nyt wSa2dz

Ba/ 2y aiNHzOGA2Y 2F G6AYR Tl NXrogn RepaiblicalUditgrgk Bnferfris b 2 @2 3 NHzR 2 |

G DNE RY 2,ene§idiofinb.by/node/1684/15.01.2016.

Bw9{ {dG1raGS /IFTRFaAGSNI 2F GKS aAyAaidNE 2F bl ddz2NFt wSaz2dz

BGeKS FANRG . StFNMzAALY &2t N IBRIASNI LIX I yid oAttt o06S I dzy
belta.by/ru/all_news/economics/Pervajg-Belarusimoschnajasolnechnajeelektrostantsijapojavitsjav-
Smorgoni_i643163.htm]07.08.2013 (in Russian).
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Introducing solar water heaters in housing and agriculture sector is viewed as one of the tasks of nationa
energy policy for the period 20&2030.

Geothermal source®

Use of heat pumps is at the initial stage. In 2€A@L4, there were about 100 geothermal installations
with heat pumps in the county with a total installed capacity of 6.5 fMWhese installations are used

for heating watersupply and sanitary system, cottages and hospitals (e.g., in Nesvizh). The undoubted
advantage of heat pumps is an ability to provide heating to objects which are not connected to a district
heating system. &arusian Government is planning to enhance introducing heat pumps and geothermal
installations in 20162030 despite the fact that groundwater used in the geothermal heat pump has a
high salinity, and thus heat pumps require more frequent and expensigeiolg.

According to the Belarusian legislation, legal entities and individual entrepreneurs can act as free agents
in RES sector of the country. This means they can manufacture RES equipment (power installations) as
well asgenerate electricity from RES for their own needs or for Ealoreover, foreign and joint
companies also can build up and operate Idfoal-fired power installation$®

Since 2012, private companies in Belarus can generate asdllrelectricity using»dsting electricity
ANARED® ! OO2NRAY3I G2 GKS awdzZ Sa FT2NJ 9t SOGNROAGE
legal entity which has electricity grids in private property, lease or operating management and performs
power-purchaseagreementbased wholesale buying, transportation and contrhased selling

St SOGNRX OA (i & Befoge 2002 gnardySdppl fubctions were performed only by organizations

of the Ministry of Energy of the Republic of Belarus. Despite these measures, natimiads is
significantly underrepresented in the national energy sector.

At the same time, there are some visible results of the Government attempts to attract foreign
investment in the energy sector, mainly in RES where Belarus offers foreign investoisf denefits??
a guaranteed connection of RES installations to the state electricity grids;

a guaranteed purchase of all proposed energy produced from RES by the state energy supply
organizations and guaranteed payment of all energy produced from RESetential tariffs (tariffs
are indexed to the USD exchange rate, using multiplying factors, see Table 6);

protection against unfair competition, in particular from legal entities with dominant position in
energy production;

development (reconstructiormodernization) of RES power installations;
opportunity to independently identify the most promising places to install the RES objects;

(SS +d %Hdz& X G¢KSNXIf FASEtR | yR18UBkI&usidmESergy and BeSl@gy K S NI |
Forum on 1619 October, 2013c.by/download _files/energy2013/zuy.pt2.01.2014 (in Russian).; N. Dolbik,
GLYGSNRSLI NIYSYyidlt oF NNASNE KAYRSNJ GBeSA RS@St 2LIvSy i 2
belta.by/ru/person/comments/NikolajDolbik_i 514076.html13.01.2014 (in Russian).

8 UNECE Renewable Energy Status Report (Beks: UNECE, 2015), p. 33.

89 The Law of the Republic of Belarus Noc@40 ¢ hy NByYy Sgl o0t S SySNH& az2dzNDSaé X

VIESS ¢ al yRYE2YRYyERIKAGHNRPALISOGA F2N LINA O Deb:Bosuesd y Sa a
Monthly Magazine,No. 6 (2013), pp. 227 (in Russian).

91 The Rules of Electricity Supply approved by the Resolution of the Council of Ministers No. 94 of October 17, 2011
pravo.levonevsky.org/bazaby11/republicO0/text079.ht&B8.01.2014in Russian).

2awSy Ségl of Satiohgl Agbidyoblivestment and Privatization
investinbelarus.by/en/invest/opportunities/directions/reewableenergyand-new-materials/ 13.01.2016.
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exemption from import duties and VAT on imported equipment for its use within the framework of
an investment project;

exemption from land tax or rent payment for the land plots being the state property, provided for
the construction of the RES objects.

Type of RES Operation period of RES installation:
first 10 years next 10 years
Wind, including plants with the age
of equipment:
less than 5 years, 1.2
0.75
more than 5 years 1.05
Water and geothermal energy,
including plant with connected
capacity of:
up to 300 kW, 1.2
301 kWg 2 MW, 1.15 0.75
more than 2 MW 1.1
Wood, biogas and other RES,
including plants with connected
capacity of:
up to 300 kW, 1.3
301 kW¢ 2 MW, 1.25 0.85
more than 2 MW 1.2
Solar energy, including plants with
connected capacity of:
up to 300 kW, 2.5
301 kWg 2 MW, 2.3 0.75
more than 2 MW 2.1

Source: National Agency of Investment and Privatization

National enterprises and, in particular, SMEs in the energy sector are mainly involved in such areas as
energy consulting, dealershipf big energy brands, production of local fuels (primarily wood and
agricultural waste fuels). The most important reasons of this situation are the following:

¢CKSNBE A& y2 RSOSt2LISR SySNH& YIN]I SO Ay on8lf I NUzi
energy sector. Recent reforms have touched upon only electric power industry and RES sector.
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Such negative factors as high costs and limited access to finance (e.g., high interest rate on loans)

hinder the development of private business in RES sector

There is no modern legislation on energy market in Belarus which could further develop the national

energy system according to the market rules.
Government continues its interventions in setting up electricity tariffs (e.g., wssidies).

Some energprojects with the participation of foreign companies and investors are listed in Table 7.

Project and end date

Foreign participant(s)

Role in a project Extent

Biomasdired miniCHP with
the total capacity of 3.7 MW
(Pruzhany, 2009)

MW Biopower OyFinland

Generalcontractorand creditor

Wind power installation

(Grabnikj 2011)

China National Corporation fq

Overseas Economic Cooperation

Creditor($ 4 million

at the CHP5 (Minsk, 2011)

Reconstruction of the CHP| China National Corporation fq Creditor($ 46 millior)
(Minsk, 2011) Overseagconomic Cooperation
Construction of vapegas unit| China National Corporation fq Creditor($ 260 million

Overseas Economic Cooperation

2 wind power installations with
a capacity 1 MW eac
(Smorgon disict, 2013)

LLGY ! SN2 { (ROEBY} Y ¢

Investor(BLR 3 billion)

Neman HPS with the totg
capacity of 45 MW (Grodn
region, 2014/2015)

Finest S.p.A., PVB Group, Ene
T.LLEST (Italy)

Investorsd €  mailkon)

Vitebsk HPS (Vitebsk, 2015)

China National Electric Equipme

General contractor, creditor (

(Vitebsk region, 2015)

Corporation, China Developme| 189 million and $ 289 millio
Bank respectively)
Beshenkovichy an( Cet Insaat Muhendislik Ticar( Investor ($ 300 million) by BC
Verkhnedzvinskaya HPI Limited Siketi (Turkey) system for 30 years

Solar power plant with the
capacity of 28 MW (Gome
region, 2015/2016)

Pure Energy Intelligence (Ireland)

Investord @0 million)

Vaporgas CHP (Brest, 2016)

[[/ a&.StSySnepel

LY@Saiz2N) 6e nw
participation of investments
from Russia, Switzerland ar
Poland

Biogas boiler with the capacit
of 20 MW (Cherven, Mins
region, 2017)

Enerstena Group (Lithuania)

General contractor, investmer
0¢€ c Y At thé 2vgrld
Bank

{ 2dzNDOSY ¢ o

alySyz21z=

G2rads
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In order toprovide complete and accurate information about the development of alternative energy in

Belarus, a State Cadaster of RES has been developed. It contains information about the operating RES in

Belarus and is updated by the staff of the Ministry of NatResources and Environmental Protection of

the Republic of Belarus.

70

T2 NJ LINA G



ener2i- 609532 17/10/2016

One can obtain access to the Cadaster at the special information source of the Ministry of Natural
Resources and Environmental Protectitiilhe cadaster provides the following informatigiaces to

install the RES obijects; potential of the Republic of Belarus in RES; laws and regulations on RES in force;
maximum level of electricity and heat generation from RES; cartographic andimgdeorological data;

other useful information on RES.

Registered users of the Cadaster can add information about newly launched RES installations. The
information system provides legal entities and individual entrepreneurs (owners of RES installations) with
the following opportunities:

to add information aboutheir RES places and installation into the Cadaster;

to update current information about their RES places and installations;

to use the eservice for obtaining the certificate confirming the origin of energy (an administrative
LINE OSRdzNBE S artificate corfilming thehoyigih of@nergy or its duplicate and making
OKFy3aS8a 'yR™: YSYRYSyasé

Developing of a competitive, innovative, higdgth, resource and energysaving, environmentally
friendly economy is @riority for Belarus. In this connection, innovations are viewed as one of the key
pillars of prosperity and sustainable development of Belarusian economy in the next fifteen years as well
as the base for integrating national science into global sciendeehnology systerff

One of the main tasks on this way is the development of energy efficient technologies and increase of
the production of alternative fuels and RES. Energy, energy efficiency, nuclear energy, domestic energy
sources and RES have beetiuded in the list of the priority areas of science and technology activities

in Belarus for 201¢202(¢ and in the list of priority areas of scientific reseaféh.

According to these tasks, some national R&D programmes have been developed for the p2€ihé;of
2020 (table 8). The State Programme of Innovative Development foig2026% is aiming among other
at developing national fuel and energy sector and meeting the needs of industry and households in
energy sources. Priority areas of programme actigitiethe section concerning energy are as follows:
energy efficiency in industry and housing sector,
reduction of costs of fuel for generation of heat and electricity,
reduction of fuel and electricity transportation losses,

Bwo{ {dGFrGS /FTRFaGSNI 2F GKS aAyAadNR 2F bl ddz2NF¥t wSa2dz
UySaz2ftdziazy 2F GKS /2dzyOraft 2F aAyA&dadSNBR 2F GKS wSLiwoft AO 27
administrative procdures carried out by state bodies and other organizations concerning legal entities and individual
Sy i NB LINGayoSeind#@12-35/201235(010398).pdf 05.04.2014.
%/ 2yadZ & WblidAaz2ylf {GNFrdiS3e& F2NJ GKS {dz&adlAylotS {20A1f YR
(in Russian).
B[ Aal 2F LINA2NARGE RANBOGA2yA 2F &O0A Sy li¢2a2n dpproed By thé Bebrey A O €
2F GKS tNBaARSy(d 27F GKS wS LldzoNatior@l Sgightific &8d Tiedbitagichl Pottal ofthe 2 F | LIN.
Republic of Belaryscienceportal.ordoy/upload/2015/April/SandT.pdf11.01.2016.
G A&l 2F LINA2NRGEe FINBFa 2F aO0OASYyGATAO NBaSIHNOKSa FHAILINE SR
2T . St Ndza 2 FTNatiohaNIBdgél Internét Paital of th& Fepublic efaBus
pravo.by/main.aspx?guid=12551&p0=C21500190&pP26101.2016.
Ba/ 2y OSLII 2F GKS {GFGS tNRBINIYYS 2F Lyy2@hii@BEComidedt 2 LIYSy
on Science and Technology of the Republic of Belarus
gknt.gov.by/opencms/export/sites/default/ru/Documents/GPIR_2016 2020,ddc01.2016 (in Russip
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integration of the BelarusianmP into the national energy system,

introducing biogas plants at water treatment facilities,

development of new energgfficient technologies of heat recovery ventilation,

construction of photovoltaic plants, wind plants, HPPs.
The State Programme dhnovative Development for 20£@020 as well as the State research
LINEAINF YYS a9ySNHe {eadSvyasz tuNeOsitundedfrom fidnatb@iOKy 2 f
budget.

Program Public Main contractor Supported types
procurement of activities
authority
NAS of Belarus | A.V.Luikov Heat and Mag Research

State research programmme
G9ySNBHe {eaasSy
Technologies for 2011 N H N €

Ministry of | Transfer Institute, the
Education Belarusian Nationa
Technical University,

State Program of Innovativ| Council of| Researclorgansationsand | Innovative

Development of the Republic ¢ Ministers, enterprises activity,

Belarus for 20162020 Ministry of modernization
Energy

The Department for Energy Efficierafithe State Committee for Standardization, the Ministry of Energy,

the National Academy of Sciences of Belarus, the Ministry of Education, the State Committee on Science
and Technology and the Ministry of Industry are responsible for science, techrehoginnovation
activities in the fields of EE and RES at the state level. Research institutes, universities, public and private
companies are involved in the actual implementation of projects.

Programmes are developed in such a way that they covewtime innovation cycle from ideas to their
embodiment in a particular product or service. The results of the state research programs form the
scientific basis for technological development within the state S&T branch and regional programs while
it is expeted that the results of the state S&T(branch and regional) programs would be transferred in
innovation projects, either individual ones or those included in the State Program of Innovative
Development.

Moreover, it is expected that a product (service) whig going to be developed within the framework of

the state S&T programmes is in demand by business. In addition to participating in the R&D programmes,
there is a possibility of receiving funding for the implementation of individual projects from séwedal

Thus, theBelarusian Republican Foundation for Fundamental Reseatgbports fundamental research
projects in engineering, natural and other sciences, including those performed in collaboration with
researchers from foreign countries. It provideamgs for experienced and young scientists.

TheBelarusian Innovation Fun@vhich provides budget funds on a repayable basis for implementation
of innovation projects and setting up production at quite favorable conditions has a visible role in
supporting toseto-market sciencentensive projects through:

funds availability periodup to 5 years;

®5SGFATf SR AYF2N¥YIGAZ2Y 2y GKS LINPINIYYS Aa adAtft YAaaiay3d Ay
Programmes for 20k2020 approved by the Resolution No. 483 of the Council of Ministers of the Republic of Belarus of June

10, 2n m pNational Legal Internet Portal of the Republic of Belgresvo.by/main.aspx?guid=12551&p0=C21500483

11.01.2016.
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repayment calculation at 0.5 refinancing rate;
referral on interest and capital repayments;
no security interest and insurance.

Since 2001, Belinfund haspported several projects in the field of energy saving, EE and RES, including:

a series of projects on producing various types of air conditioning, ventilation and heating
AyaillttlriArazya gAGK KSHFiI NBO2@0SNE R{§SKE!I &G BINIIBE
Brest. The first project started in 2010. The total cost exceeds 5 million EUR, of which 3 million EUR
are provided by Belinfund;

I LINP2SO0 o0& GKS {OASYUGAFTAO YR t NP RdAzOWARY wSl
developing a technology of biodiesel production from rapeseed oil and constructing biofuel
Ayaidlttlridarazya +d W{/ aDNRRy2!12G¢ Ay DNRBRYy2 |V
plants in Belarus (2062006);

a project by the same companf,t w! 9 d&a! YAOKAYLINRY . {! ¢ 2y RS@Sft
a set of equipment, and also on setting up a production of composite solid biofuel (pellets) based on
rape straw and other garden wastes (262@14). The total project cost is 500 thousand EWiR,di

which is provided by Belinfund. Payback period from the start of the project implementation is 4
years. The period from the retention time of pilot production to designed capacity is 2 years.

Another financial instrument ignnovative funds in the nmnistries and local authorities which are
financed from the profit tax payable to the republican budget by subordinate organizations of the
relevant ministry or companies operating in a given region. Support for innovation projects through
innovation fund is subject to their compliance with the following criteria:

technological organization, providing an average level of value added per worker similar to the EU
level on the corresponding economic activity or exceeding this level,

export orientation (expdrsurplus) of a project;

development and implementation of technologies and (or) products new for Belarus and (or) global
economy.

It is important to emphasize that research, technology and innovation projects implemented in Belarus
regardless of their fuing sources arexempt from VAT (20%)-or that a project has to be registered

in the State Register of RTD projects in accordance with the proc&testablished by the President of

the Republic of Belarus upon the results of the appropriate examinaRkdm which fit the priorities of
social and economic development and aimed at creating new processes and knowasigk
competitive products, as well as on opening up promising research directions are subject to state
registration.

Enterprises producingnnovative products and those which are residents of technology parksthave
incentives They also have an opportunity for preferential rent and receipt of consultancy services
provided by business support centers and business incubators.

Another form ofsupport for innovation in the country is providimgsearch organizations, universities
and small and medium enterprises with financial support for engaging in international cooperation.
Annually, 35% of the total budget expenditures for science and iratmn are allocated for this purpose
in a special budget line.

100BSU = Belarusian State University
01t NEBAARSY (ALt 5SONBS 2F al @& HpXI Hwnnc S opc dahy {iG1GS
¢ 2 NJNatbreaal Register of Legal Acts of the Republic of BelaA@s, No. 86, 1/7622.
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From 600 to 1,000 international projects are implemented in the country every year. The leading partner
countries by the number of projects are Russia, Ukraine, Germany, Poland, Lithudriiaaace.

Notwithstanding its merits, the system of support to science and innovation in Belarus (program targeted
management) has several disadvantages:

1) Being bounded mainly with budgetary support, the system disregards risks associated with the
commercidization stage: a project contracting organization is obliged to return the invested
funds in the state budget, if within 3 years after the completion of a project it was not able to
commercialize its results. This stimulates contractors to endlessly oatryesearch that is
completed in scientific reports and publications, and limits their willingness to promote their
ideas to the market because of the fear to fail. Henaeserious imbalance in funding: in 2011
2015, the budget of the state S&T progran® y ScN\iEhéavp ¢ A& | o62dzi M YA f
YAfETAZ2Y 9!w IINB Fft20FGSR F2NJ dKS adlraS NBa:
SYySNHe O2yaSNBIGA2Yy FyR ydzOf SIF NI SYSNHeé¢3> GKA

SSTP.
2) Furthermore, tle budget per project is on the average 618 thousand EUR/year that leads to
GYFNNBgAY3I R2oyeé 2F | LINB2SOG FTNIYS yR 32 ¢

a financing scheme is more or less acceptable for public research orgamizédig. they can
AYLX SYSyd Ylrye avyrft LINR2SOGaALI FT2N) {ag9a Al
a result, business is involved in only 13% of all research and technology projects in the energy
sectori0?

3) Not only participation in researcbut also the involvement of business in financing R&D remains
low. Business angels and venture capital still only make their first steps. This especially reflects
the new businessesspin-off and startup companies.

4) The mentioned above challenges areitgl for the national science and innovation system as a
K2t S |1 26SOSNE (GKS& |NB LI NLGAOdz I NI & S@OARSY
energy as a priority area: the share of financing for R&D in the field of energy and EE in the total
funding for research and development is just 5.4 % (206%2),y R A0 Aa 2yS 27F i
Fdzy RSRé LINAZ2NARGASa®D

Despite the priority of EE and RES for the national economy, the availability of sufficiently coherent
system of funding for research and innovation, the relative success in attracting FDI (see Chapter 3) and
the possibility to mobilize government suppddr international cooperation, research organizations,
universities and innovative business are rather weakly integrated in the international and, in particular,

in the European research area. The evidence of this is the lack of ongoing and completett proje

energy implemented jointly with foreign partners in the above mentioned State Register of RTD projects,

as well as by the low involvement in international R&D programmes. In-2003, the number of
applications to the 7th EU Framework Programmeg&ihand RES did not exceed 3% of the total number

2F FLIWX AOFGA2Yya Ay@2t @Ay3 . St NHz LI NIySNR® ! LI
teams-0KS | @+ d [dzA 1290 LyaaAaiddziS 2F 1 SFO | yRullemll 34 ¢
the only winning ticket. Support capabilities for cooperation between Belarus and the EU member states
through other EU programmes, for example, within the European Neighborhood Policy Instrument in
2007-2013 were very limited, as the issues of democedion and human rights dominated in the
activities of the latter in relation to Belarus. The opportunities for cooperation can significantly expand

102 sampling from the RDTW State Register of 31.10.201@0i0n projects and those completed before 2010

were taken into account.

1030n the State and Prospects of the Science Development in the Republic of Belarughtirak]12013) p. 23.
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with the introduction of the task to create @@mmon knowledge and innovation spadéat is a new
priority for 20142020.

Cooperation through the TAIEX is on the way. Capacity building is being implemented in two dimensions

¢ in energyrelated issues (sector approach; in recent years activities related to harmonization of
tfSaArxatlraAz2y 27 . &bénbnylziordingto AEU Fulés} and ialiNdSVati6rE (developing

a competitive business environment, commercialization of research results). The relatively small number
of TAIEX projects at the moment are outperformed by the substantial volume of tetlasisiatance
provided in the past 10 years for Belarus by international donors (the World Bank, the EU, the UN family
and GEF). Energy saving issues became a priority in the EU Annual Action Plan in favor of Belarus in
2010°*and were further developed in similar vein in 2011, which put an emphasis on the sustainable
development of the regions.

Project Completion Budget,
period min, $

Projects funded by the World Bank

Rehabilitation of areas affected by the Chernobyl disaster 2007-2011 50,0
Rehabilitation of areas affected by the Chernobyl disaster 20112013 30,0
Increasing the energy efficiency in Belarus 20092014 125,0

Projects supported by UNDP/GEF/UNECE

Using biomass for heating and hot water supply 20032008 3,1
Removing barriers t@nergy efficiency improvements in th) 20072011 1,4
state sector enterprises in Belarus

Improvement of energy efficiency in residential buildings 20112015 4,5
Development of wind energy in Belarus 20112015 3,5

EU funded projects

Supporting theimplementation of a comprehensive enerd 2010¢ 2013 5,0
policy in Belarus

It has to be noted however that these projects not involve or involve to a smakxtent the issues of

scientific support and innovation development of EE and RESs is largely due to the neglect by the
potential recipients of technical assistance in Belarus at the stage of formulating queries and/or drafting
technical specificationgor such projects and lack of consultation with the government authorities
responsible for science and innovation (lack of horizontal cooperation between different government
02RASa0® hyS 2F (GKS fFdSad K2 NI 2DéielopmendFacility ®OK Y A
ddzLIL2 NI GKS AYLX SYSydlFGAaz2y 2F aSO0G2N LRAZWNIsY a dz
implemented to train the ministries and departments on how to plan and prepare the competent
applications for technical aid.

104Annual Action Programme 2010 in favor of Belarus to be financed urieteAl9 08 01 03 of the general budget
of the European Union.
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Another EU funded projectMOST is aimed atnhancing peophlto-peoplecontacts for promoting

mutual understanding and exchange of best practice between Belarus and EU MS. It has been launched
for 3 years from 2015 to 201The name of the action comes o w dz&2&°Ad ty'(i &l G Y S| ya @&«
With a 5 million EUR budget, the project is going to copeafessional exchange and mobility
opportunities between Belarus and the EU for about 1,500 Belarusians. MOST core sectors are culture,
education and youthsdence and technologyApplications from other sectors (i.e. economy, public

health, energy, public administration etc.) are welcome. The project may partly compensate the lack of
nationally supported international mobility of researchers and promote irdional cooperation with

EU and its MS in research and innovation.

Over the past 142 years, the energy intensity of GDP of the Republic of Belarus has decrslgsaagh
Belarus is among leading CIS countries in terms of intensity of GDP, this indicator continues¢a.lFe 1.4
times higher than in the industrialized countries, although the specific and absolute energy consumption
in the industrial sector is@ times lower in comparison with them. As of today, the electric power
supplied to the Belarusian industry is less than 30 billion kwW/h, which is not enough for introducing
modern electrical technologies in engineering, petrochemistry, production of consiructaterials, etc.
According to some national experts, it is necessary to ensure the production& bidion kW/h of
electricity in the country annually (currently, 38.4 billion kW/h are produced), and its price for industrial
enterprises should bed U.S. cents per 1 kW/h (current price is 10.5 U.S. cents as for early 2015).

In this situation, EE is a prerequisite for ensuring the competitiveness of Belarusian products in the short
and long term perspective. However, frequently despite the declaraifarbjectives to improve the EE

by government authorities, the actual modernization of companies does not benefit from state support
and, moreover, faces with the noncompliance and incoherence of legislation.

The most acute challenges in Belarus energyoseare the following:

1) The lack of systemic approach and consistency in the EE policy and general economic policy of
the Government;

2) The current tariff policy does not stimulate the development of modern and effective tariff
regulations seeking cost redimn and efficiency of accounting procedures;

3) The tariffs for electricity and heat are significantly higher than in foreign countries. That certainly
hinders the attraction of foreign higlech manufactures in Belarus;

4) The interests of institutional andéhdividual consumers are not sufficiently safeguarded in
legislation and tariff policy;

5) National industrial and business enterprises lack the financial resources for the implementation
of energyefficient modernization projects. The high interest ratedanhks is an obstacle to the
investments in profitable projects. As a results, the volume of RES investment in Belarus in last
ten years (20042014) totaled only 0.5 billion USES,

105UNECE Renewable Energy Status Report (Béks: UNECE, 2015), p. 62.
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6) For the same reason, and also due to the lack of recognition of the rigakeorisk in the policy
instruments supporting research and innovation activities, business is not active in implementing
and financing research and development;
7) Longdrawn-out underfunding of research and innovation leads to the degradation and isolation

of human capacity in science.

The SWORnalysis carried out at the preparatory phase of the analytical report allows us to determine
strengths and weaknesses of the national energy sector.
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Strengths: Weaknesses

1) Over50% TPP have low specific fuel 1) The energy losses in electgddsaccount
consumption (16ely n 3 K 12 ¢ for 11%, and taking into account the trans

2) The power system has electrical power andflows - about 20%
reserve of 43% of its current actual loads | 2) ¢Belenergé Ynopolyat the national

3) The country has established a strong energy market
network oftrunk transmissiorines of330 3) High electricity tariffs, which are formed of
kVvoltage accostplug Y S (i KexéesslsigiRr

4) Availabilityof a significant source base for rates in other countries (13.6 U.S. cents p
the development oRES 1 2 hdor industry)

5) Availabilityof three engineering design ang 4) Availability of crossubsidizatiorduring
research institutes and other specialized setting up oftariffs for electricity for the
organizationdor construction, installation population and industriatompanies
andcommissioningvorks 5) Low purchase prices for surplus electricity

from private and public producers, as well
as energy flowset wp by the Ministry of
Economy

6) Decrease of feeth coefficients for
electricity produced from RES (for exampl
for hydro sources the coefficient was
decreased from 1.3 to 1.1; for solar energ
-from 3 to 2.7)

Opportunities. Threats

1) Currentlythere is an opportuaity to buy 1) A high degree otnergy dependence on
cheap electricity generated at nuclear the Russian Federation and slow
power plants in Russia and Ukraine diversifcation of energy supply

2) Belarusian NPRunch 2) Growing costs of energy equipment

3) The growth of FDI in the energy sector | 3) The high cost of construction of the

4)  Ability to obtain loans from the Russian BelarusiarNPPthat inhibits the growth of
Federation public spending oRRES

5) Availabilityof technicainfrastructurefor the 4) Lackof own fundsin companiegor
export ofelectricity to Lithuania and Polanc modernization, high interest rates on bank
(it is limited in the latter cage loans

6) There is an opportunity to expand exports 5)
servicesy nationalengineering design and
research institutes and other specialized
organizations 6)

7) Development of cooperation with thd E
under the Framework Programme for
{ OASYOS YR L y2QRESI{G 7
the programmes focused on neighboring
countries.

8) Creation of the united wholesale energy
market of the Republic of Belarus, the
Russian Federation and the Republic of
Kazakhstan.

Underfunding of thenational science,
especiallyfor applied research and
innovation

Insufficient use ofip-to-date developments
in the field of modern electrical
technologesfor the needs of industry
Weak linls of the national science and
innovation business with the international
community

8) Reduction in internationaktchnical aid due
to mismatch of views on the development
of internal policies of the Belarusian
leadershipt©®

106 For example, in 2009 the European Bank for Reconstruction and Development introduced an "adaptive” strategy for the
RSLIzf AO 2F . StINHA® | 26SOSNE dzZLll2y (GKS f1Fad tNBAARSY(dQa
the public sector of Belarus in several areas: in particular, the Bank refused to invest in energy projects in the statessect

well as from the direct interaction with the public sector of Belarus in the field of sustainable energy. For details, searfEurop
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Table 10: SWOT Analysis

Based on this analysis, one can identify the most important areas of activities focused on modernization
of the national energy system and promotion of RES.

1) Implementation of the systemic policy in EE

establishment of a cleamanagement system and coordination between different ministries and
departments,

StAYAYLFGA2Y 2F (GKS a. St SySNH2¢ Yzy2LRfte Ay (KS
RSOSt2LIYSyild YR R2LIXGAZ2Y 2F | ySg tS3IAatlaAzy
Generating Inda (G NB &ate Redulgttion ofHectricity andHeat EnergyTr NRA T FHeat StzLJLBt & € 5
Ghy St SOUNROAGE ISYSNIGA2yé OGKS O02yO0OSLIW 2F f1
development of modern technical norms and standards, their harmonization with European and
international standards.

2) Upgrade of the existing tariff policy in the energy sector:

development of mechanisms for identifying and accounting the underlying actual costs,
elimination ofcrosssubsidization
introduction of the effective system of electricity ahdat differentiated tariffs.

3) Improvement of economic incentives in EE:

preserving increasing tariffs for energy produced from RES,
increase of purchasing prices for the excess of electricity produced,

applying public procurement mechanisms for the pwase of the most energy efficient equipment
for public purposes.

4) Support to the private sector in the field of EE and RES:

decrease of interest rates on bank loans for private businesses,

providing support by innovation funds,

promoting publieprivate partnership,

support to startups, expansion of the financing of highk innovative projects,
active attraction of FDI to the national energy sector.

5) Timely construction and ensuring reliability and safety in operation of the Belarusian nuclear power
plant

cO 2ARSNISELX 2A01IGA2y 2F GKS LRGSYidAlrt 2F 4. St S,
enterprises. The technically available potential of annual heat supply in Belarus is 84 million Gcal
produced by 20.000 of boilers, dryers and hganerators with direct and inefficient combustion of

natural gas. The introduction of modern-generation installations in these processes would allow
producing 7275 billion kWh per year. At the current rate of fuel consumption for the productionkd¥ 1

t h and natural gas price (U.S. $ 220 per 1.000 m3), the net cost of electricity willh® 4. cents per

1 kWt h that is 2,8 times lower than the current price, and import substitution of natural gas will-be 11

13 billion m3 annualfy’.

Bank for Reconstruction and Developme8trategy for Belarygbrd.com/russian/pages/country/belarus/strategy.shtml
29.03.2014.

07 These calculations are supported by more than 20 years of experience in the West and over 10 years of experience
in Belarus itself. For example, currently, theg&@ ner at i on pl ants at APolymirad (2
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7) Suppot for energy research:

improvement of the financing system,

increase in spending on energy research in the total R&D funding,

recognition of the right of researchers to take risk, providing financial support for risky projects,
encouraging business pargeition in financing and implementation of R&D in the energy sector,
introducing support instruments to facilitate cooperation between academia and business in the
national practice of R&D funding,

facilitating the international cooperation and in particulgarticipation of national research centers
and companies in prestigious Eluhded programs.

8) Considering the interests of consumers and in particular of business, including the private one while
developing the legislative and tariff policiesThis cou be implemented, e.g. through setting up of
Advisory Board on Energy at the national level, which would include representatives of the widest circles
of society: business people, scientists, environmentalists, NGOs, etc.

(36 MW) and JSC)fiNatteaheef(3RnMwall ed and are functio
co-generation program of total capacity of 180 MW is on track.
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n

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.
21.
22.

23.

G . St [IDABEkiStiésiea.org/countries/noamembercountries/belarus/10.01.2016.

a . St MidiaBankworldbank.org/en/country/bearus 18.01.2016.

G. StEFNHzaAFIY btt O2yaidNHzOGA2Yy LINRP2SOU BélTAANewsN®nd Sy ( S|
Belarus atom.belta.by/ru/belaes ru/view/proekistroitelstvabelorusskojaesprezentovalina-sessk
magatev-vene1570/, 15.01.2014 (in Russian).

G/ 2y 0OSLIG 2F GKS {GFdS tNRANIYYS 2F Lyy2 QkHimHdS: é5S 0
State  ©mmittee on  Science and  Technology of the Republic  of  Belarus
gknt.gov.by/opencms/export/sites/default/ru/Documents/GPIR_2016 2020.ddc01.2016 (in Ruiss).

G/ 2yaiNyz0iA2y 2F 6AYR Tl NY GfdhoNdepuldNdard Yhiaty AEBterphise @2 3 N.
4 DNE Ry 2,8ne§odhofnd.by/node/1684/15.01.2016.

Department for Energy Efficiency of the Republic of Belarddain program documents
energoeffekt.gov.by/programs/basicdocuments.htr#.01.2014.

Directive No. 3 of the President 6 wSLJdzoft AO 2F . St NUzA& a902y2Yeé | yF
SO2y2YAO aSOdzNR Ge 2 FpreSideSt.gav.byfruoSicia dBcEmewszyuSievwdirektived n n 1
3-0t-14-jjunja-2007-g-1399/, 30.12.2013.

bd 52f{06A1X AGLYGSNRSLI NILGYSYy(GlFt ol NNASNBE KABeHANJ (KS
belta.by/ru/person/comments/NikolaDolbik i 514076.html13.01.2014 (in Russian).

European Bank for Reconstruction and Development,Strategy for Belarys
ebrd.com/russian/pages/country/belarus/strategy.shtn29.03.2014.

G9dzNRBLISIFY O2yadzZ GAy3 F2NJ . St | NUzBeATA:YNews dzGni Belalis LJ2 ¢ S
atom.belta.by/en/press_en/view/europeanonsultingfor-belarusiannuclearpower-plant-constructior

2083/t _id/1, 15.01.2014.

In-Depth Review of the Energy Efficiency Policy of the Republic of B@aussels: Engy Charter
Secretariat, 2013).

+f SNE Y20FfS@sx atSrHG {SOG2NE Al a8"GededmignyEderggantd G S |
Ecology Forum on £69 October, 2013tc.by/download_files/energy2013/kovalev_2.pp12.01.2014 (in

Russian).

LAY [AaKGOlIyYysS a[ 20t Sy SNH 28" BeRrdsiDEhargy Brél EdolSgy SoNiEh & LIN
on 16;19 October, 201,3c.by/download_files/energy2013/lishtvan.pdi2.01.2014 (in Russian).
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