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1. European Neighbourhood Policy (ENP) and Energy innovation policy 

Innovation is the driver of sustainable economic development and contributes to well-being of 
people. This message is brought 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 the non-Member countries in 
achieving their aspirations and peaceful co-existence with inclusion of the energy issues.1  It is 
not solely altruism of the EU but also self-interest because environmental risks do not respect 
political borders, cross-cultural exchange generates innovations and international trade fosters 
mutual economic development. Moreover, support for energy efficiency 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 the 7th Framework Programme of the European 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 of 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 countries.  

Several partners on the EU and ENP side were involved during the period 2013 - 2016.  

The following partners participated on the EU side:  

¶ The Zentrum fuer Soziale Innovation in Austria (ZSI) ς the project leader 

¶ The Regionalis Informacios Es Fejleszto 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 University Twente 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 and Technical Sphere 
(BelISA) 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  
                                                 
1 Sevilay Kahraman, 2005, The European Neighbourhood Policy, Perceptions, Winter 2005 p. 1-28 
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¶ And the Organizatia Pentru Dezvoltarea Sectorului Intreprinderilor mico si mijlocii in 
Moldova (ODIMM). 2 

 

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 will 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 Report3 that is also an annex of this publication. 

¶ The cross countries report titled reinforcing 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 brokerage events 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 renewable energy in the ENP countries was assessed and the 
ŎƻǳƴǘǊƛŜǎΩ ƛƴǎǘƛǘǳǘƛƻƴŀƭ ŦǊŀƳŜǿƻǊƪ ŦƻǊ ŜƴŜǊƎȅ ƛǎ ƛƴŘƛŎŀǘŜŘ ƭŀǊƎŜƭȅ ōŀǎŜŘ ƻƴ ǘƘŜ ŎƻǳƴǘǊƛŜǎ ŀƴŘ ǘƘŜ 
cross-countries reports. The policy recommendations were drafted using theories and 
experiences in the EU and 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 Vienna - Yerevan).  

Section 2 of this report reviews the present 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, meaning 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 
considered biomass, waste, hydro, geothermal, wind and solar energy. The fossil fuels are coal, 
ƻƛƭΣ Ǝŀǎ ŀƴŘ ƴǳŎƭŜŀǊ ŜƴŜǊƎȅΦ ¢ƘŜ ǘŜǊƳ ƛƴƴƻǾŀǘƛƻƴǎ ƛǎ ǳǎŜŘ ƛƴ ŀ ōǊƻŀŘ ǎŜƴǎŜ ƻŦ άŘƻƛƴƎ ǘƘƛƴƎǎ 
ŘƛŦŦŜǊŜƴǘƭȅέ όŀŦǘŜǊ {ŎƘǳƳǇŜǘŜǊΣ όмфофΣ мфуфΥрфύΣ4 which covers new uses of new and available 

                                                 
2 Zsuzsanna Angyal, Anna Bogn§r, B®la Kardon (RCISD), Manfred Spiesberger (ZSI), Tigran 

Arzumanyan (NAS RA), Mikael Abovyan (TTA), Olga Meerovskaya, Yauhen Hurynau (BelISA), 

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, I. Plamadeala, O. Popa, S. Lucian, Country 

Report Moldova. 
4 Schumpeter, J.A. ((1939) 1989), Business cycles, 4th Edition, Porcupine Press, Philadelphia.  
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technologies embracing machines, products, services, models, brands, and so on. Innovating is 
primarily a business-wise activity with the aim of profitable results. The conventional (demand 
pull) model on the innovation process was considered. 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 diffusion.  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, 1983).5 Research 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 know-how, which is generated due to interactions between tinkerers 
and with experts. Social capabilities of the tinkerers and experts in societies, therefore, are 
essential for innovation (Freeman, 1996).6 The 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 factors), available energy business structures 
(firm factors) and institutional conditions (system enabling factors) (Jacobsson and Johnson, 
2000)7. Herewith, the institutional conditions are usually comprehended in the sense of 
organizational and political relations. 

 

2. Current situation 

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 indicators for the energy business. 

 
2.1 Innovation potential 

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 income ς high capability,  

¶ energy use per capita indicates value addition: low use ς high value added energy use,  

¶ population density indicates natural endowments because renewable energy needs space: 

low population density ς much space, 

¶ the average altitude indicates possibilities for the hydropower production possibilities: high 

altitude ς good possibility,  

                                                 
5 Stoneman, P. (1983), The Economic Analysis of Technological Change, 1st Edition Oxford University 

Press, Oxford. 
6 Freeman C., (1996), The greening of technology and models of innovation, Technological Forecasting 

and Social Change 53, p. 27ï39. 
7 Jacobsson, S., A. Johnson (2000), The diffusion of renewable energy technology: an analytical 

framework and key issues for research. Energy Policy, 28 (9), p. 625-640. 
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¶ annual average irradiation indicates the solar power productions possibilities: high 

irradiation ς good possibility 

¶ Research and Development (R&D) as percentage of the GDP shows knowledge capabilities: 

high R&D ς much capability,  

¶ Given unemployment rate, percent students of the secondary education that enter the 

tertiary education shows the potential know-how resources: high percentage - high human 

resources, 

¶ Ranking in convenience of doing business indicates attractiveness of making business: high 

rank means attractive for business. 

¶ 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 and creative outputs) 

ς high index and rank means highly innovative 

¶ Innovation efficiency, which means index of the outputs divided by the index of the inputs 

ς high index means high efficiency.  

Herewith, It should be noted that the indicators mentioned above are only imperfect 
ŜȄǇǊŜǎǎƛƻƴǎ ƻŦ ǘƘŜ ŎƻǳƴǘǊƛŜǎΩ ƛƴƴƻǾŀǘƛƻƴǎ ǎȅǎǘŜƳǎ ōǳǘ ǳǎŜŘ ǘƻ ŎƻƳǇŀǊŜ ǘƘŜ ŎƻǳƴǘǊƛŜǎΩ 
opportunities and barriers for innovations though not specifically on energy efficiency and 
renewable energy. 

 

Table 1 Innovation potential in energy efficiency and renewable energy in a few ENP and EU countries 

Indicators for the innovations 
potential 

ENP countries EU countries 

Armenia Belarus Georgia Moldova**  Austria Germany Hungary 

Income1 GDP/cap 3873 8040 3670 2237 51190 47822 13585 

Energy use1 t.o.e./GNP 997 3223 825 920 3928 3874 2313 

Density2 cap/km2 280 47 64 105 259 593 280 

Height av.2 m altitude  1792 160 1432 139 910 263 143 

Solar irra*3 kWh/m2.a 1700 900 1500 1300 1100 1100 1300 

Know-how R&D %  GDP 0.24 0.67 0.16 0.35 2.83 2.85 1.41 

Education1 Students to  
pupils 

0.46 0.93 0.33 0.41 0.81 0.6 0.57 

Doing bus.4 In rank of 100 74.22 72.33 77.45 70.97 78.38 79.87 72.57 

Innovation5  Index 2015 
(rank) 

37.31 
(61) 

38.23 
(53) 

33.83 
(73) 

40.53  

(44) 

54.07 
(18) 

57.05 
(12) 

43.0 
(35) 

Efficiency 
ratio5 

Output/Input 
index (rank) 

0.79  

(34)  

0.70 
(73) 

0.62 
(107) 

0.98  

(5) 

0.77 
(33) 

0.87  

(13) 

0.78 
(35) 

* the lowest average of solar irradiation is considered, ** Wikipedia income data in USD/cap is 4 973 

1 World bank statistics, 2013 2 Wikipedia, 3 Solar Maps, 4 doingbusiness.org/rankings 5 Global Innovations Index 
2015; it should be noted that the index is composed on many indicators that are not observed statistically and 
subject to interpretations 

http://www.doingbusiness.org/rankings
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¶ ¢ƘŜ 9bt ŎƻǳƴǘǊƛŜǎΩ ǇŜǊ ŎŀǇƛǘŀ ŀǾŜǊŀƎŜ ŜŎƻƴƻƳƛŎ ƻǳǘǇǳǘ ƛǎ ŀōƻǳǘ с ǘƻ нл ǘƛƳŜǎ ƭƻǿŜǊ ǘƘŀƴ ƛƴ 

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 the ENP countries 

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 particular has 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 Austrian 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 already installed much solar 

power capacity.  

¶ A major barrier for innovations in the ENP countries is 5 ς 15 times lower R&D effort per 

GDP compared to Austria and Germany and 2 ς 5 times lower than in Hungary. The R&D in 

the ENP countries is low even after correction for the lower GNP per capita. 

¶ The ENP countries, except Belarus, experience much higher unemployment rate than the 

EU countries8 Although its population is educated, the percentage of pupils that go on with 

learning are low, except in Belarus with nearly all 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 according to indicators 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 permits in Moldova. 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 the ENP 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 countries and Austria 5.6, Germany 4.5, Hungary 6.5 in the 

EU countries (found in en.wikipedia.org/wiki/List_of_countries_by_unemployment_rate) visited 

29-2-2016 

https://en.wikipedia.org/wiki/List_of_countries_by_unemployment_rate
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(ranking of the input-indicators is: Armenia 69, Belarus 55, Georgia 67, Moldova 74 in the 

ENP, and Germany 18, Austria 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 countries enable 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 innovation resources can be much improved. 

 
2.2 Energy business  

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 and renewable 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 by the large 
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 ENP countries (Bertoldi et al, 2014)9. 
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 with customers that include division of revenues from 
energy saving and value adding services. . On average in the period 2008 and 2012, which is after 
ǘƘŜ ŦƛƴŀƴŎƛŀƭ ŎǊƛǎƛǎΣ ŀōƻǳǘ о слл 9{/hΩǎ ŀ ȅŜŀǊ ŜƴǘŜǊ ǘƘŜ 9ǳǊƻǇŜŀƴ ƳŀǊƪŜǘǎΣ ǿƘƛŎƘ ƛƴǾƻƭǾŜǎ 
annually 23 000 new jobs. The vested energy businesses are generally obstacles to the 
innovative distributed systems (Krozer, 2015).10 Conditions for the energy innovations in the ENP 
countries are indicated in Table 2. These indicators are: 

¶ energy use per person indicates whether 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 innovate for more energy independence because it improves 

ŎƻǳƴǘǊƛŜǎΩ ōŀƭŀƴŎŜ ƻŦ ǘǊŀŘŜΥ ƘƛƎƘ ŘŜǇŜƴŘŜƴŎŜ ƛǎ ƛƴŎŜƴǘƛǾŜ ŦƻǊ ƛƴƴƻǾŀǘƛƻƴǎ 

¶ scale of the energy business is indicated by the share of exports in the domestic 

production, whereby the large energy businesses can hinder innovations: high exports 

indicates large scale of the vested energy business; 

¶ Share of renewable energy in total production indicates the present involvement and 

ƛƴǘŜǊŜǎǘ ƻŦ ǘƘŜ ŎƻǳƴǘǊƛŜǎΩ ōǳǎƛƴŜǎǎ ŀƴŘ ǇƻƭƛŎƛŜǎ ƛƴ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅΥ ƭŀǊƎŜ ǎƘŀǊe means 

much interest in innovations (or high capacity in the more traditional renewable 

hydropower, as is the case in Georgia). 

                                                 
9 Bertoldi P., B. Boza-Kiss, S. Panev, N. Labanca, 2014, ESCO Market Report 2015, Joint Research 

Centre, report number 26691 EN 
10 Krozer, Y, 2015, Theories and Practices on Innovating for Sustainable Development, Springer, 

Heidelberg/New York. 
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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 country provide much useful and detailed information about 
the individual countries but they are less useful for the cross-countries comparisons 
including the EU countries.  

 

Table 2 Possibilities of the energy business to innovate in energy efficiency and renewable energy 

Indicators for the energy business 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 producer % of consumed 28% 15% 36% 10% 38% 38% 45% 

Scale  energy 
business 

export/import+ 
domestic 
product. 

5% 37% 3% 2% 22% 16% 18% 

Renewables share renewable 
resource in total 

6.8% 5.8% 31.1% 9.6% 32.0% 11.8% 8.6% 

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

 

¶ Energy consumption in the ENP countries is 3 ς 5 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 

uneconomic. Energy efficiency innovation can be economic in selected energy-intensive 

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 consumption is low. 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 local energy 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 Moldova are rather small 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 innovations.  

¶ 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 Netherlands, whereas the high share in 

Georgia is similar to one of the EU frontrunners. 

In sum, possibilities for energy-efficiency innovations in the sense of lower energy use per 
person are modest because the present energy use is low. However, higher value production is 
essential for the energy-efficiency. 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 
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countries, there are ample possibilities for the local renewable energy production with regard 
to their high energy dependency and sufficient interest in renewable energy. 

 

3. Institutional conditions 

The institutional conditions in the ENP countries are largely based on the ENER2i countries 
report and the cross-countries 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. 

 
3.1 Innovation capabilities 

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 are considered 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 know-how building. Good education and know-how 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 already pre-existing 
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, herewith, embraces in particular: regulation of property 
rights and investments, institutions for education, for know-how and non-profit 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 conditions. The indications 
are based on the Countries Reports for ENER2i. Table 3 summarizes the institutional conditions 
per phase in innovation processes. 
 

Table 3 Institutional conditions for innovating in energy efficiency and renewable energy; EE means energy 
efficiency, RE means Renewable energy, general means not specifically EE or RE (based on ENER2i Country 
Reports). 

Phases Armenia Belarus Georgia Moldova 

Energy policy Energy (market) law, 
EE&RE law aim at local 
resources with funds, 
program, roadmap 

Energy Saving Law, RE 
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 

Education EE&RE in High Educat. 
Ministry Education & 
Science aim at talents  

Academic courses on 
EE basics, EE Tech.& 
Manag. Awareness  

- - 

Know-how Nat. Center 
Innovation and 
Entrepreneurs to 

EU ass. for authorities 
on project proposals 

External support 
(general) 

Energy & Biomass 
Project, credit for 
residents 
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foster ideas and young 
researchers (general) 

Research  EE&RE in the National 
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 Fund, 
Free Economic Zones, 
External support (e.g. 
REP project) 

Loans Innovation fund 
(Belinfund) , 3-4% 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 elaborated in Armenia, 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 ENP countries is low.11 

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 levels can be much improved as none of the ENP 

countries is in the top 30 of math, reading or science.12 Also, 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 loss of human 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. 

¶ Know-how capabilities on energy efficiency and renewable energy 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 ǘƻǇƛŎǎΦ .ŜƭŀǊǳǎ ŦƻǎǘŜǊǎ ǘƘŜ ǇƻƭƛŎȅƳŀƪŜǊǎΩ ƪƴƻǿ-how 

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 good practice example. Only Moldova provides policy instruments in 

ǎǳǇǇƻǊǘ ƻŦ ǘƘŜ ŎƛǘƛȊŜƴǎΩ ƛƴƛǘƛŀǘƛǾŜǎΦ  !ǊƳŜƴƛŀ ƳŜƴǘƛƻƴǎ ǎƻƳŜ ŎƛǾƛƭ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ƛƴǾƻƭǾŜƳŜƴǘΦ 

                                                 
11 The ranking of Transparency International is: Germany 81 points, Austria 76, Georgia 52, Hungary 51, 

Armenia 35, Moldova 33 and Belarus 32 (transparency.org/cpi2015). 
12 businessinsider.com/pisa-rankings-2013-12?IR=T 
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¶ Research on energy efficiency and renewable energy in the ENP is largely based on external 

financial 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 underpins the low 

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 these institutions. 

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 institutions for co-financing 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 cooperation. Moldova 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 and market entry 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 institutions for education, know-how, 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 instruments for capacity 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 countries are reflected in the business 
ǇǊƻǇƻǎŀƭǎ ŦƻǊ ƛƴƴƻǾŀǘƛƻƴǎ ǾƻǳŎƘŜǊǎΦ ²ƛǘƘƛƴ ǘƘŜ 9b9wнƛ ǇǊƻƧŜŎǘ ǾƻǳŎƘŜǊǎ ƻŦ ϵ п ллл ǿŜǊŜ 
awarded to the best evaluated proposals. The vouchers scheme produced 89 voucher 
applications that competed for the vouchers. Out of these 25 vouchers have been awarded, plus 
5 additional from external funds, which is 34% of all applications. Table 3 shows the results per 
country (all funded projects are on web ener2i.eu/innovation_vouchers/funded_projects). The 
recipients underline that the vouchers are useful tools for starting business and linking with 
research (ener2i.eu/innovation_vouchers/testimonials). 

 

Table 4 Distribution of vouchers applications and funding across the ENP countries 

Vouchers Armenia Belarus Georgia Moldova Total 

Submitted applications 14 23 18 34 89 

Eligible proposals (quick check) 10 20 18 29 77 

Successful evaluated proposals 8 7 17 23 55 

Funded projects 6 7 6 11 30 

https://ener2i.eu/innovation_vouchers/funded_projects
https://ener2i.eu/innovation_vouchers/testimonials
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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 entrepreneurs in 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 out of 29). By far, the most entrepreneurs aim at cost-saving 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 
ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǘŜŎƘƴƻƭƻƎƛŜǎ ŦƻǊ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅ ŎŀƭƭŜŘ άǎƳŀǊǘέύΣ ŀŘŘƛƴƎ 
services to the energy technologies (e.g. electric car sharing and leasing), integrating 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 cross-overs. It is observed that such cross-overs 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.  

 
3.2 SWOT   

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. These assessments are done by 
the ENP partners. Table 5 compiles the findings in these reports.  

 

Table 5 SWOT assessment of the institutional capabilities  for innovating in energy efficiency and renewable energy; EE 
means energy efficiency and RE renewable energy (based on ENER2i Country Reports) 

 Armenia Belarus Georgia Moldavia 

Strengths Legal framework, policy 
documents,  promotion 
institutions 

Effective power plants, 
reserve in production & 
transmission, good 
knowledge base 

Much hydro, solar & 
bio; International 
cooperation 

Long term strategy, EU 
harmonization,  
Promotion EE/RE 

Weaknesses Poor infrastructure, low 
R&D expenditures, low 
incentive for businesses  

High grid losses (up to 
20%), costly power, 
cross-subsidies, low grid 
feed-in tariffs  

Low technology & 
policy experience, 
high interest rate for 
loans 

Low feed-in, poor 
information, laws, 
firm-academia link, 
investment climate, 
inefficient banking 

Opportunity Solar potential, plans for 
launching, the diaspora 
expertise,  

Launching national plan, 
foreign investors, loans 
of Russian Fed.,  export 
technical know-how and 
engineering 

Projects in pipeline,  
IFI support, EE/RE 
developers, Spatial 
plan with RE for 
buildings 

EU association & 
funding, electricity 
transit corridor, cross 
border infra, High 
potential RE 

Threats Policies without economic 
support, environmental 
laws with no incentives 

Monopoly position of the 
Belenergo because 
weaknesses remain 

Poor infrastructure, 
scarce capacities, low 
R&D 

Political instability, 
bureaucracy, import 
dependence 
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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 poor know-how 

and incentives for businesses, which cause that various institutional initiatives have little 

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 national development programs with external assistance and 

international exchange of the technical know-how. The weakness is poor network 

infrastructure and low incentives for renewable energy, among others caused by the 

monopoly structure of the energy market. 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 infrastructure for energy 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 research and development. The institutional 

capabilities can improve through know-how 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 with external 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 banking. This 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 renewable energy is 
available in the ENP countries. The challenge is institutional capability for the implementation, 
which needs upgrading and scaling up of education, know-how, research and development. 
Belarus and Georgia are focused on technical infrastructure and know-how for energy 
ǘǊŀƴǎƳƛǎǎƛƻƴΣ !ǊƳŜƴƛŀ ŀƴŘ aƻƭŘƻǾŀ ƻƴ ƛƴŎŜƴǘƛǾŜǎ ŦƻǊ ŀƴŘ ǎǘŀƪŜƘƻƭŘŜǊΩǎ ƛƴǾƻƭǾŜƳŜƴǘ ƛƴ ŜƴŜǊƎȅ 
efficiency and renewable energy.   

 

4. Roadmap for Innovation 

Innovating is a risk-taking endeavour. The risk is that costs are made but benefits are missed 
because know-how 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 are indispensable 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 with recommendation for policies on energy efficiency and renewable 
energy. The model is schematically presented in Figure 1. 

 

The net benefits (benefits ς costs) or profits are shown vertically. The innovation processes in 
time is put horizontally. The capacity building, which covers education, know-how and basic 
research, is a cost 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 energy-efficiency and renewable energy 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 innovators, as well 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 it 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 efficiency and renewable 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 resources for 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 this institutional 
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 

Benefit-cost + 

- 

Know-how R&D Market entry Commercial 

subsidies 

guaranties 

Figure 1 Schematic presentation of a countryôs innovation process 

years 

firm support 
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use in the ENP countries, as well as the low level of R&D and the scarce governmental resources. 
It means that the low-cost policies that generate innovations are envisaged.  

 

4.1 Know-how 

A lot of know-how, the formalized educational knowledge and tacit skills embedded in 
individuals, is needed for any innovation 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 countries.13 Apparently, the ENP countries possess 
tacit capability that can be used for innovations. Experiences in energy efficiency and renewable 
energy are that know-how is generated on the specific regional locations during many decades 
due to the outstanding natural qualities and a socio-cultural environment of diversity and 
tolerance because these facilitate human interactions about know-how. Policies can foster an 
environment for such interactions through encouragement of the non-governmental (civil 
ǎƻŎƛŜǘȅύ ƛƴƛǘƛŀǘƛǾŜǎΣ ōŜŎŀǳǎŜ ǘƘŜǎŜ ƛƴƛǘƛŀǘƛǾŜǎ ƻŦǘŜƴ ŜǾƻƭǾŜ ƛƴǘƻ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ƴŜǘǿƻǊƪǎ ǿƛǘƘ ƭƛƴƪǎ 
to businesses and institutions entailing creation of novel firms and institutions.14 The following 
tasks can be defined: 

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

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

Task 3: generate proposal for education, ƛƴƴƻǾŀǘƛƻƴ ŀƴŘ ǇƻƭƛŎȅ ōŀǎŜŘ ƻƴ ǘƘŜ ǎǘŀƪŜƘƻƭŘŜǊǎΩ 
networks. 

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

 

4.2 R&D 

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 Global Innovations 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 these are the public expenditures. The expenditure are 
divided across more than 160 types of financial policy instruments (Ermen, 2007)15, such as 
subsidies, soft loans and tax exemptions. The instruments support researchers and developers 
that are selected because it is assumed they generate net benefits. But if they fail these public 

                                                 
13 Gheorghe Duca, Chair of the National Committee for the Association to Horizon 2020, 13 March 

2014, H2020 Regional Launch event. 
14 Krozer Y., 2012, Renewable energy in European regions, International Journal on Innovation and 

Regional Development, Vol. 4, No. 1, pp. 44-59. 
15 Ermen van R. (2007), Comparison and 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 chain, subsidies 
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 not available. 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 capabilities 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 the redundant 
ones. 

 

4.3 Market entry 

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 of the non-innovators 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 available 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 innovator-specific instruments such as 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 alternatives, which are often price, volume or 
quality guarantees. A guarantee for renewable energy that has gained popularity in the EU called 
feed-in tariff is an obligation imposed on the power networks to accept the renewable energy 
deliveries to grid at the guaranteed 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 barriers of entry for innovators in energy-efficiency 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 energy interests towards 
feed-in 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 energy-efficiency and renewable energy 
when they can generate value 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 country-specific recommendations are presented with the aim to upgrade the value of 
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 businesses interests this can be 
particularly attractive on the value adding, solar power-based 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 the energy business, which is feasible only in case the 
cross-subsidization 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 and 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 as feed-in tariffs, and 
sǘŀƪŜƘƻƭŘŜǊǎΩΩ ŀǊǊŀƴƎŜƳŜƴǘǎ ǘƘŀǘ ŀǘǘǊŀŎǘ ŦƻǊŜƛƎƴ ŎŀǇƛǘŀƭ ŦƻǎǘŜǊ ǘƘŜ aƻƭŘƻǾŀƴ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅ 
and renewable energy. 

 

5. Learning and Recommendation 

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 cross-countries contacts albeit too early for tangible 
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 for the results 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 a key learning for the early stage international cooperation.  

Training and brokerage is often executed as stand-alone activities. In the ENER2i, however, the 
training and brokerage events were linked to exceptional events in the ENP countries, such as a 
confeǊŜƴŎŜ ŀƴŘ ōǳǎƛƴŜǎǎ ŦŀƛǊΦ {ǳŎƘ ƭƛƴƪǎ ŜƴŀōƭŜŘ ǘƻ ƎŜƴŜǊŀǘŜ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ƛƴǘŜǊŜǎǘ ŀƴŘ ŀǘǘǊŀŎǘ 
large audience. The links also supported participation of businesses in competition for vouchers 
and promotion of the winners in this competition many people noticed them. 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 winners because 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 ENER2i 
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 energy business 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 the ENP 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 Achilles heel of any project. The ENER2i project enabled to establish contacts. 
These can evolve into partnerships if there is project follow up through tailor-made studies 
modules, training and capacity building. These need to be organized based on other EU funded 
projects. Participation of the ESEIA network in the ENER2i can provide an umbrella for such 
partnership and project-wise cooperation (e.g. the Belarus partner has entered into another 
project). Given that the ENER2i partners are involved in several EU project there is chance for 
such partnerships. However, this partnership does not emerge automatically because requires 
ǇŀǊǘƛŎƛǇŀƴǘǎΩ ŎƻƳƳƛǘƳŜƴǘǎ ƛƴ ǘƘŜ ǇŀǊǘƴŜǊǎƘƛǇ ŀƴŘ ǘŀƴƎƛōƭŜ ǇǊƻǇƻǎŀƭǎ ŦƻǊ ǘƘŜ Ƴǳǘǳŀƭƭȅ ōŜƴŜŦƛŎƛŀƭ 
actions. It is recommendable that ESEIA provides 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 socio-economic 
development and good governance through mutually beneficial cooperation between the ENP 
and EU countries on energy efficiency and renewable energy. The ENER2i project can be 
considered a stepping stone towards more systematic international cooperation with various 
neighbouring countries to the EU. Follow up strategies on joint fundraising for the energy 
efficient and renewable energy business and governance models are necessary. These strategies 
should be geared ǘƻ ǘƘŜ ŎƻǳƴǘǊƛŜǎΨ ƛƴƴƻǾŀǘƛƻƴǎ ǎȅǎǘŜƳǎΣ ǿƘƛŎƘ ƛƳǇƭƛŜǎ ǘƘŀǘ ǇƻǎƛǘƛǾŜ ǇƻƭƛǘƛŎŀƭ 
decision about fostering such cooperation is needed. 
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6.1 Introduction 

The objective 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 support activities 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 and barriers and 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 is carried 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. 

    
6.2 Current energy situation in the country 

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, the de facto independent Nagorno-Karabakh 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 nation-state with an ancient and historic 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 mln cubic meters 
of natural gas of which two-thirds 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 Armenia to import about 150 mln cubic 
meters of natural gas from Iran. Armenia was importing 1-1.5 mln 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 is controlled by ArmRosGazprom (ARG), a Russian-Armenian joint venture that up 
until 2013 was 80% owned by Gazprom of Russia. In autumn 2013, Armenian Government announced 
ŀōƻǳǘ ǘƘŜ ŘŜŎƛǎƛƻƴ ǘƻ ƘŀƴŘ ƻǾŜǊ ǘƘŜ ǎǘŀǘŜΩǎ ǊŜƳŀƛƴƛƴƎ нл҈ ǎǘŀƪŜ ƛƴ Ƨƻƛƴǘ ǾŜƴǘǳǊŜ ǘƻ DŀȊǇrom thus ceding 
almost total control of energy supplies to Russia.  

Heavy reliance on imported fuels and the old and under-maintained transmission and distribution assets 
put Armenia at risk of supply interruptions, price fluctuations, and possible outages. The average 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 over two-ǘƘƛǊŘ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŜƭŜŎǘǊƛŎƛǘȅΦ 



ener2i - 609532 17/10/2016 

23 
 

Armenia currently has sufficient capacity to meet its demand. However, depending on the power demand 
growth scenarios, generation capacity shortage of 520-920 MW to meet the peak electricity demand is 
estimated to emerge 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 1,150 ς 2,270 MW by 2020. 
 

 
Figure 1. Primary Energy Supply in Armenia, 2008-2012 

Source: Preparation of SREP Investment Plan for Armenia, Task 1 and 2 Report, 26 September 201316 

 

Electricity consumption grew by an annual average of 2% from 2008-2012, 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 are from 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 Lori-1 WPP and other renewable energy projects such as the Lusakert biogas plant 

represented around 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.  

Hydropower 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 Vorotan facility, was acquired by US energy 

company in January 2014. Under the takeover agreement signed with the Armenian government, the 

New York-based group Contour Global is to pay $ 180 million and invest $ 70 million in the three plants 

making up the Vorotan Hydro Cascade. 17 

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 130-140 MW and will be built by Iranian companies. Construction 

                                                 
16 r2e2.am/en/2013/08/3253-2/ 
17 azatutyun.am/content/article/25246857.html 

http://r2e2.am/en/2013/08/3253-2/
http://www.azatutyun.am/content/article/25246857.html
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was expected to be completed in 2015. 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 built in 1979 and has an installed capacity 

of 815MW but only 1 of its 2 units is operational and stands 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 extend the 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 Atomic Energy 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 to administer the 

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 approved establishment of Metzamorenergoatom, a 50-50 Russian-

Armenian joint stock company set up by the Ministry of Energy and Natural Resources with 

Atomstroyexport, with shares offered to other investors. This is to build a 1060 MWe AES-92 unit (with 

a VVER-1000 model V-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 signed with Rosatom to provide the V-392 reactor 

equipment for it. In March 2011 the environmental assessment report was presented to the Ministry of 

Nature Protection, and in October 2012 Revision 1 following public consultation is available. 

In August 2010, an intergovernmental agreement was signed to provide that the Russian party will build 

at least one VVER-1000 reactor, supply nuclear fuel for it and decommission it. Construction 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 Metzamorenergoatom is to 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 2018.18  

 

6.2.1  Legal Framework in the field of Energy 

Energy Law19 

                                                 
18 world-nuclear.org/info/country-profiles/countries-a-f/ armenia   
19 parliament.am/law_docs/210301HO148eng.pdf  

http://www.minenergy.am/images/stories/documents/ANNU_ER_Summary.pdf
http://www.world-nuclear.org/info/country-profiles/countries-a-f/armenia
http://www.parliament.am/law_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 consumers pursuant 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 1.c), "All electricity (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 in the Law 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 sources 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 scientific-technical progress and employment of new energy-efficient and 

energy-saving technologies, as well as encouragement of personnel training and re-training.  
¶ Separation of the generation, transmission, and distribution system operators, etc.  

Energy Efficiency and Renewable Energy Law20 

According to the Energy Efficiency 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 economy, 
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 application and development 
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 issues 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 Code21 

This Code, which has been adopted on 4 June 2002, establishes 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 extended 
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 with this provision because there are not such time limits for the 

land lease. 

 

                                                 
20 parliament.am/legislation.php?sel=show&ID=2119&lang=eng  
21 parliament.am/legislation.php?sel=show&ID=1310&lang  

http://www.parliament.am/legislation.php?sel=show&ID=2119&lang=eng
http://www.parliament.am/legislation.php?sel=show&ID=1310&lang
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Energy Security Concept22 

The Energy Security Concept of the Republic of Armenia was approved by the President in October 2013, 
outlining the main directions of energy security arrangements 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 Energy Sector Long-Term (up to 2036) Development Concept23 

Energy Sector Long-Term (up to 2036) Development Concept was developed and approved by the 
Government in December 2015 which is aimed to highlight midterm and long-term 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 Energy Saving Programs 

¶ Regional Integration 

¶ Diversification of Primary Energy Sources and Supply Routes 

Energy debates 

Lƴ !ǊƳŜƴƛŀΣ WŀǇŀƴΩǎ ƴǳŎƭŜŀǊ ŀŎŎƛŘŜƴǘ Ƙŀǎ ǊŀƛǎŜŘ ŀ ŘŜōŀǘŜ ƻǾŜǊ ǘƘŜ ǎŀŦŜǘȅ ƻŦ aŜǘǎŀƳƻǊ ƴǳŎƭŜŀǊ ǇƻǿŜǊ 
station which is also situated on an earthquake-prone 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 Instrument for Nuclear Safety Co-operation (INSC), and the 
Armenian Ministry of Energy receives Commission assistance for the decommissioning of the ageing 
aŜŘȊŀƳƻǊ ƴǳŎƭŜŀǊ ǇƭŀƴǘΦ tǊƻƧŜŎǘǎ ǊŀƴƎŜ ŦǊƻƳ άƻƴ-ǎƛǘŜ ŀǎǎƛǎǘŀƴŎŜέ ς for example, making sure the plant 
operates safely until shutdown ς to the development of alternatives to nuclear energy, such as hydro- 
electricity and gas. 

 

6.3  Current situation with EE/RES 

Armenia passed through an energy crisis in 1991-1995 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 self-ǎǳŦŦƛŎƛŜƴŎȅ ōȅ !ǊƳŜƴƛŀΩǎ ƻǿƴ ŜƴŜǊƎȅ ǊŜǎƻǳǊŎŜǎΦ ¢Ƙƛǎ Ƙŀǎ ŎŀǳǎŜŘ ŀƴ ŜŎƻƴƻƳƛŎ 

decline, environmental disruptions, and decrease of live quality. In order to overcome the created 

situation, the re-opening of the Armenian Nuclear Power Plant, which was decommissioned after the 

1988 earthquake, was necessary.24  

Generally, Armenia can meet only 35% of the total demand for energy with its domestic resources and it 

is thus highly dependent on imported energy resources. It produces, however, a significant share of about 

                                                 
22 minenergy.am/en/en/2013-12-18-11-49-40 
23 minenergy.am/page/493  
24 lumes.lu.se/database/alumni/01.02/theses/hovhannisyan_karen.pdf 

http://www.minenergy.am/en/en/2013-12-18-11-49-40
http://www.minenergy.am/page/493
http://www.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 lower than 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 throughout the economy. 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 renewables.25  

Armenia's Energy Law, 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 and the application 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 use of capacities; and 

¶ Ensuring environmental security. 

 

!ǊƳŜƴƛŀΩǎ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ǇǊƻƳƻǘŜ ǊŜƴŜǿŀōƭŜ ǊŜǎƻǳǊŎŜǎ ǊŜƭŀǘŜǎ ǘƻ ƛǘǎ ƴŜŜŘ ǘƻ ŘƛǾŜǊǎƛŦȅ ƛǘǎ ŜƴŜǊƎȅ 
resource base and reduce energy imports. The country has taken concrete steps to make renewable 
energy development 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 constructed small hydro power plants 
operating on natural water flows and other renewables. 

Law on Energy Efficiency and Renewable Energy was adopted on November 9, 2004. It was amended in 
2011, and another round of amendment is currently underway. The objective of this law 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 the economic 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 Fund was 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. 
It provides professional expertise to the government in issues related to green energy development 
strategies and legislation. The Fund continuously analyses situation identifying barriers and proposing 
solutions to relevant government agencies. It also established financing mechanism through a revolving 

                                                 

25 r2e2.am/wp-content/uploads/2011/07/National_Program_eng.pdf   

 

http://r2e2.am/wp-content/uploads/2011/07/National_Program_eng.pdf
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lending tool, which finances energy efficiency and renewable energy projects through the banks and 
credit organizations.     

 

National Programme on Energy Saving and Renewable Energy of the Republic of Armenia was 
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 implementation.26  

 

Renewable Energy Roadmap for Armenia was developed in 2011 by Danish Energy Management A/S 
within Global Environmental Facility (GEF) and World Bank (WB) funded project to identify the 
economically and financially viable potential of renewable energy (RE) in Armenia. It defines short (2013), 
mid-term (2015), and long-term (beyond 2020) targets for the development of RE as well 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 renewable 
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 emphasize that 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, up to 10 MW) and solar hot water heaters as the most advanced renewable 
energy technologies (RET) and the most economical for Armenia in the short to medium-term, followed 
by grid connected wind farms and the use of heat pumps. 

Photovoltaics, geothermal power, and biofuels, especially bioethanol from cellulosic feedstock, are 
ǊŀƴƪŜŘ ŀǎ ƳƻǊŜ Ŏƻǎǘƭȅ ƛƴ ǘƻŘŀȅΩǎ ǇǊƛŎŜǎ ŀƴŘ ŀǊŜ ƴƻǘ ŜȄǇŜŎǘŜŘ ǘƻ ōŜ ŎƻƳƳŜǊŎƛŀƭƭȅ ǾƛŀōƭŜ ƛƴ ǘƘŜ ǎƘƻǊǘ ǘƻ 
medium-term, but may play a more important role in the longer term, and in the development of RE 
high-tech 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 considered 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 municipalities.27  

 

The 2013 National Energy Security Concept ƻǳǘƭƛƴŜǎ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘǎΩ ǎǘǊŀǘŜƎƛŜǎ ŦƻǊ ŀŎƘƛŜǾƛƴƎ ŜƴŜǊƎȅ 
security through fuel diversification, building up fuel reserves and reserve generation capacity. The 
Concept identifies the promotion, development and investment in renewable energy technologies as 
critical to Armenia diversifying its energy supply and achieving energy independence.  

 

The Armenian Development Strategy (ADS) and National Security Strategy (NSS) 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.am/wp-content/uploads/2012/07/Renewable-Energy-Roadmap-for-Armenia.pdf  

http://r2e2.am/wp-content/uploads/2011/07/National_Program_eng.pdf
http://r2e2.am/wp-content/uploads/2012/07/Renewable-Energy-Roadmap-for-Armenia.pdf
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NSS outline the GoA strategic objectives for economic growth, poverty reduction, and national security. 
Both policies highlight the fundamental importance of the energy sector in achieving these objectives.28 

Energy Sector Long-Term (up to 2036) Development Concept approved by the Government in December 
2015 includes Renewable Energy, Energy Efficiency and Energy Saving Programs as main directions of 
energy sector development in long-term 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 Priorities for 2010-2014 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 to be 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, with 1.5 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 annual generation 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 generation. There are also numerous small units that are operated by individuals to satisfy their 
own electrical needs.29  

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 regions, particularly 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 country, the only operational wind 
power facility in Armenia today is the 2.6 MW Lori-1 pilot wind power project comprised of four 660 kW 
Iranian-assembled Vestas wind turbines.  A second, the Iran-Armenia Wind Farm, is under construction. 

Biomass 

Biomass energy in Armenia 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 which could be used 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 energy production. Agricultural residues can provide a range of residues, including crop 

                                                 
28 Scaling Up Renewable Energy Program (2014) Investment Plan for Armenia. Available: 
climateinvestmentfunds.org/cif/sites/climateinvestmentfunds.org/files/Armenia%20SREP%20Investment%20Plan
_final.pdf.  
29 armenianweekly.com/2013/07/25/electricity-production-in-armenia/   

https://www.climateinvestmentfunds.org/cif/sites/climateinvestmentfunds.org/files/Armenia%20SREP%20Investment%20Plan_final.pdf
https://www.climateinvestmentfunds.org/cif/sites/climateinvestmentfunds.org/files/Armenia%20SREP%20Investment%20Plan_final.pdf
http://www.armenianweekly.com/2013/07/25/electricity-production-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 based on organic 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 Pedigree Poultry Plant.  

Solar 

Armenia is 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 European solar 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 small-scale rooftop-based 
installations at schools, hospitals, 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 comprehensive geo-technical studies suggest that 
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 Armenian-Georgian border. In 2009-
2011, comprehensive surface investigation works were 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 ς 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 Geothermal Development 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 potential 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 
ŜȄǇƭƻǊŀǘƻǊȅ ŀŎǘƛǾƛǘƛŜǎ ŀƴŘ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ !ǊƳŜƴƛŀΩǎ ƎŜƻǘƘŜǊƳŀƭ ǊŜǎƻǳǊŎŜǎΣ ǘƘƛǎ ƛǎ ŀ very rough 
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 to the fact 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 sources and 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. 

According to 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 sector, 35-40% in food 
industry, while optimization of lighting was estimated to save 475 million 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 Sevan-Hrazdan Cascade Hydropower System, rehabilitation of water 
outflow canals in three plants and replacement of electrical equipment in the plants respectively.  
 
Under the Power Transmission Rehabilitation Project (2012) financed by the 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 rehabilitation of eight existing 220 kV substations with respective replacement of aged 
transformers, circuit breakers and other equipment.  
 

6.4 Innovation situation in the energy sector 

 

In the 1950-80s, the powerful scientific-technical and industrial potential was established and functioned 
in Armenia practically in all basic industrial branches of the former Soviet Union: chemistry and chemical 
technologies, electrical engineering, radio electronics, machine-tool industry, instrumentation 
technologies, construction 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 the 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 construction industry (cement plants, 
natural stone, copper and molybdenum mining, and ferroconcrete structures manufacturing, etc.).30  

 

After several years of double-digit economic growth, Armenia faced a severe economic recession with 
GDP declining more than 14% in 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% growth in 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 and energy. Armenia has since switched to small-scale 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 made it particularly vulnerable 
to the sharp deterioration in the global economy and the economic downturn in Russia. Armenia has only 
two open trade borders - Iran and Georgia - because its borders with Azerbaijan and Turkey have been 
closed since 1991 and 1993, respectively, as a result of ongoing conflict of Azerbaijan with Armenian 
populated Nagorno-Karabakh region. Armenia is particularly dependent on Russian commercial and 
governmental support and most key Armenian infrastructure is Russian-owned and/or managed, 
especially in the energy sector. The electricity distribution system was privatized in 2002 and bought by 
Russia's RAO-UES in 2005. Natural gas is primarily imported from Russia but construction of a pipeline to 
deliver natural gas from Iran to Armenia was completed 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, and foreign 
direct investment. Armenia joined the WTO in January 2003. The government made some improvements 
in tax and customs administration in recent years, but anti-corruption measures have been ineffective 
and the economic downturn has led to a sharp drop in tax revenue and forced the government to accept 
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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 Azerbaijan.31 

 

Armenia has a very liberal economy. According to the Heritage Foundation Index of Economic Freedom, 
!ǊƳŜƴƛŀΩǎ ŜŎƻƴƻƳƛŎ ŦǊŜŜŘƻƳ ǎŎƻǊŜ ƛǎ стΦмΣ ǿƘƛŎƘ Ǌŀƴƪǎ ƛǘ рнnd in the 2015 index. Compared to the 43 
countries in the European region, Armenia is ranked 23rd, putting its score above the world and the 
regional averages. Its overall score has declined by1.8 points from last year, reflecting considerable 
deterioration in property rights, labor freedom, and monetary freedom.32 According to the World Bank, 
Armenia is ranked 45th out of 189 economies in Doing Business 2015. The Doing Business indicator sheds 
light on how easy or difficult it is for a local entrepreneur to open or run a small to medium-size business 
when complying with relevant regulations.  

The 2015 Global Innovation index ranks Armenia 61sth among 141 countries.33  

Innovation infǊŀǎǘǊǳŎǘǳǊŜ ƛǎ ŀƳƻƴƎ ǘƘŜ ƭŜŀǎǘ ŎƻƳǇŜǘƛǘƛǾŜ ŘƛƳŜƴǎƛƻƴ ƻŦ !ǊƳŜƴƛŀΩǎ ƻǾŜǊŀƭƭ ŎƻƳǇŜǘƛǘƛǾŜƴŜǎǎ 
performance. According to the World Economic Forum Global Competitiveness Report 2013-2014 
Armenia ranks above 100th place among 148 economies in terms of quality of research 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 recognized as authorized 
body responsible for development and implementation of innovation policy, in co-operation and 
coordination with other concerned ministries and organizations. On 17 February, 2011, RA Government 
approved the Concept Paper on the Initial Strategy 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. 

 άbŀǘƛƻƴŀƭ /ŜƴǘŜǊ ƻŦ LƴƴƻǾŀǘƛƻƴ ŀƴŘ 9ƴǘǊŜǇǊŜƴŜǳǊǎƘƛǇέ όb/L9ύ ŀƳƻƴƎ ǘƘŜ ƻǇŜǊŀǘƛƴƎ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ƛƴ ǘƘŜ 
system of the Ministry of Economics plays an important role in the formation of an innovative policy 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 
scientific-technical information and library services.34 

The Ministry of Education and Science of RA elaborates and implements the policies of the Republic of 
Armenia Government in the education and science sectors.35 To improve the policy-making and better 
coordination in the field of S&T, in October 2007 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 independent activity.36  

 

In May 2010, the Government adopted the Strategy on Development of Science in Armenia, which 
outlined the state policy towards development of science in 2011-2020.   

                                                 
31 cia.gov/library/publications/the-world-factbook/geos/am.html 
32 heritage.org/index/country/armenia  
33 globalinnovationindex.org/content.aspx?page=GII-Home  
34 mineconomy.am 
35 edu.am 
36 scs.am/eng.php 
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Based on this strategy, the Action Plan 2011-2015 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 ensuring adequate 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 for the 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 success of implementation of envisaged measures.  
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In December 2014, the Government approved new science and technology development priorities for 
2015-2019 which are stated to be: 

¶ Armenian Studies 

¶ Life Sciences 

¶ Secure and Efficient Energy 

¶ Key Enabling Technologies, Information and Communication Technologies  

¶ Space, Earth Sciences, Sustainable Use of Natural Resources  

¶ Basic Researches for Key Problems of Scientific and Socio-Economic Development 37 

 

¢ƘŜ ǘƻǘŀƭ ƴǳƳōŜǊ ƻŦ DƻǾŜǊƴƳŜƴǘΩǎ wŜǎƻƭǳǘƛƻƴǎ ŀǇǇǊƻǾŜŘ ŘǳǊƛƴƎ нллу-2014 and concerned to R&D is 
about 20. 

The National Academy of Sciences of Armenia (NAS RA) with affiliated around 35 research institutes and 
centers, and around 2000 research staff remains to be main R&D performing organization in Armenia. 
The Academy promotes 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 creation of spin-offs. 
Decision was made on optimization of the NAS structure 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 on, the 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 analyze trends during 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 tuition fees to modernization of research laboratories and funding research 
activities. 

 

Dramatic downsizing of R&D intensity, starting from the early-1990s after the collapse of the former 
Soviet Union, mostly affected branch and enterprise research institutes, which were mostly  involved in 
applied research and were subordinated to local or Moscow-based industries or ministries. The vast 
majority of these enterprises have been privatized during last decades, and stopped or reoriented their 
activities by shutting down RTD divisions. 
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There are also a number of small enterprises involved in innovative R&D and high-tech production 
activities. Such enterprises could play an essential role in economic development of the country, but they 
face a number of problems, such 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 businessmen involved in technological 
development; 3) lack of financial institutes and venture capital funds providing loans on acceptable 
conditions.38 

 

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

¶ Research and development in power engineering, 

¶ Design Engineering, 

¶ Design of occupational safety laboratories, 

¶ 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 services 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 Efficiency Fund was 
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 considered as initial steps 
towards the development of a legislative framework and improvement 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 adequately. The 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 declarative and fragmented character and were 
not supported by adequate financial commitments and tailor-made decisive actions consistent with 
general economic development trends. 

                                                 

38
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It is to be mentioned that R&D intensity (GERD/GDP ratio) has decreased dramatically in Armenia since 
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 nearly four-fold 
and two-fold, respectively. Though, 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 research-industry cooperation, it could be mentioned a new funding 
programme for research projects, launched by the SCS RA in 2011, with a requirement for research 
institutes to build partnership with an industrial enterprise in a project proposal and 15% co-funding by 
this industry partner. In 2015, the industrial partner co-funding was increased up to 25%. 

New Young Researchers Support and Infrastructure Programmes 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 can be 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 for 2010-2013 
showed that there have been very few projects in energy field which is indicative that prioritization of RES 
ŀǎ ǊŜǎŜŀǊŎƘ ǘƻǇƛŎ ŘƻŜǎƴΩǘ ƛƳǇƭȅ ŀƴȅ ǎǇŜŎƛŦƛŎ ǎǳǇǇƻǊǘ ƳŜŎƘŀƴƛǎƳΦ    

 

Amongst other government initiatives towards creating favorable business environment it can 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 medium-sized enterprises (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 start-up and operating SMEs 

¶ 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 support to 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) Start-up business support; and 6) Program for implementation of R&D 
activities for introducing innovations, new technologies and products.  

As a private initiative, it can be mentioned the establishment of Viasphere Technopark, a state-of-the-art 
technology park, operating in Yerevan since 2001. It provides infrastructure to technology companies 
worldwide looking to extend their core development offshore. Viasphere Technopark is currently hosting 
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several successful US-based subsidiaries developing advanced software in a variety of fields. In Armenia, 
Viasphere Technopark interacts with technical universities and institutes in areas of advanced research.39 

The shortage of intermediary organizations - such as technology transfer centers, business incubators 
and technoparks aiming to bridge public RTD and business communities as well as support knowledge 
commercialization activities - is one of the major bottlenecks 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. 
Starting January 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 have been adopted 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, including non-governmental 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, whose 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 Patent 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 origin, law 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 
Agreements 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 
ŜŎƻƴƻƳƛŎ ƎǊƻǿǘƘΦ !ǊƳŜƴƛŀΩǎ ŦƛǊǎǘ C9½ ƻǇŜƴŜŘ ƛƴ Wǳƭȅ нлмо based in the Yerevan Computer Research and 
Development Institute (YCRDI) and the Mars motors manufacturing company. The FEZ is an example of 
a combined approach of supporting inward-investment, export-orientation and high-tech development. 
A special technological 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 
ǘŜƭŜŎƻƳƳǳƴƛŎŀǘƛƻƴǎΦ άhƴŜ-stop-ǎƘƻǇέ ǎŜǊǾƛŎŜǎ ŀǊŜ ƻŦŦŜǊŜŘ ǘƻ ŀll zone residents who can enjoy tax 
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.  

Granatus Ventures (GV), the first venture capital fund in Armenia, was launched in 2013. It is focused on 
investing in and helping start-ups achieve success by leveraging international value chains, the Armenian 
diaspora, and a global network of advisors, mentors, and 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 to the regulation 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 development environment. 
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In particular, the Law on Scientific and Technological Activity, the Strategy on Development of Science 
and Action Plan 2011-2015 on the development of science in Armenia include the development of 
international cooperation in RTD as one of main 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 requesting EUR 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 (INNOVER-EAST: Building a more effective 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 are good opportunities for synergy and cooperation between ENER2I and 
INNOVAR-EAST 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 organizations. Below are brief descriptions of such 
projects: 

The Renewable Energy Project (REP), bearing TF-053910 index of Global Environmental Facility (GEF) and 
World Bank (WB), started in 2007 by Renewable Resources and Energy Efficiency Fund. REP consisted of 
two main components ς credit and grant components. REP financial funds were provided for supporting 
the construction of Small scale Hydro Power Plants (SHPP-s) in Armenia. The total REP credit package 
made about USD 15 mln. of which WB portion made USD5 mln. Another USD 3 mln. amount made the 
portion of Gafeschyan Family Fund (USA) and USD 7 mln. was the portion of EBRD. At the expense of 
these funds 26 SHPP construction projects have been carried out with 43 MW total capacity and about 
160 thousand kWh 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 similar projects in Armenia: Armenian-German 
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 start of 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 foreign experts (from USA, Denmark, 
Switzerland, Sweden, Russia) have participated in these works. The conducted studies include such RE 
sectors like: SHPP-s, solar photovoltaic energy, bio-ethanol production, geothermal energy, development 
of norms and standards for some technologies of this sector, development of RE geographical-
informative system, assessment of peak electricity potential and hydro-accumulative station perspective 
availability for Armenian and regional markets, etc.  The following studies implemented within REP 
framework were of special applicative importance, such as: development of the microprocessor-based 
relay protection system for energy absorption increase from RE sources, development of its estimated 
methodology and norms/standards (Project  ά{ǳǇǇƻǊǘ ǘƻ ŜƴŜǊƎȅ ǎȅǎǘŜƳ ǊŜƎǳƭŀǘƛƻƴ ŀƴŘ ǇǊƻǘŜŎǘƛƻƴ ƛƴ 
!ǊƳŜƴƛŀ ŦƻǊ ŜƴŜǊƎȅ ŀōǎƻǊǇǘƛƻƴ ŦǊƻƳ w9 ǎƻǳǊŎŜǎέύΣ ŀǎ ǿŜƭƭ ŀǎ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ tǊƻƧŜŎǘ ŦƻǊ 9ƳŜǊƎŜƴŎȅ 
systemic automatics securing the safety of RE stations and reliability and efficiency of the works in the 
Armenian 2010-2016 energy system.40  

Armenia Renewable Resources and Energy Efficiency Fund started the WB supported Energy Efficiency 
Project since  August 10, 2012, the objective of which  is reducing energy consumption in public and 
municipal buildings and in street lighting systems. Within the project energy saving measures have been 
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implemented in schools and other educational institutions, kindergartens, hospitals, administrative, 
cultural and residential buildings.  

The Fund is involved in BSBEEP-Black See Buildings Energy Efficiency Plan Project (2013-2015) 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 energy efficiency in buildings.41   

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 Armenian private businesses of all scale and sectors as well as individuals who intend to 
invest in EE/RE projects.42     

 

Since November 2010, a four-year East-Invest project has been under implementation which is a regional 
investment and trade facilitation project 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, Azerbaijan, Belarus, 
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. 

¶ ¢ƻ ŎǊŜŀǘŜ ǘƘŜ ά9ŀǎǘ !ƭƭƛŀƴŎŜέΣ ƳƻōƛƭƛȊƛƴƎ ōǳǎƛƴŜǎǎ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ŦǊƻƳ ōƻǘƘ ǎƛŘŜǎ ǘƻ ŜƴƎŀƎŜ ƛƴ a 
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 region.43 

The Institute of Geological Sciences of NAS RA is a partnŜǊ ƛƴ ά/hн /ŀǇǘǳǊŜ ŀƴŘ {ǘƻǊŀƎŜέ /ŀǳŎŀǎ-CCS 
Project together with Karlsruhe Institute of Technology (Germany) and Tbilisi State University (Georgia) 
which started in 2012. The project was funded within FP7 BS-ERA Net Project Pilot Joint Call for proposals.  

  

UNDP is supporting the Ministry of Nature Protection in preparation of the National Communications 
under UN Framework Convention on Climate Change including the development and publication of 
Greenhouse gases inventory of Armenia, which is essential for assessment of 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 important data for Clean Development Mechanism Projects under implementation in Armenia (3 small 
hydroelectric plants, biogas plant, and landfill gas)44.  

 

UNDP assisted Ministry of Energy and Natural Resources in assessment of national needs and gaps under 
ά{ǳǎǘŀƛƴŀōƭŜ 9ƴŜǊƎȅ ŦƻǊ !ƭƭέ LƴƛǘƛŀǘƛǾŜ ƻŦ ¦b {ŜŎǊŜǘŀǊȅ DŜƴŜǊŀƭ ǘƘǳǎ ŀƭƭƻǿƛƴƎ !ǊƳŜƴƛŀ ǘƻ Ƨƻƛƴ ǘƘƛǎ LƴƛǘƛŀǘƛǾŜ 
among other 58 countries before Rio+20 Summit. 

                                                 
41 bsbeep.com/activities/ga-2/   
42 armseff.org/   
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Starting from 2005 UNDP is assisting Ministry of Nature Protection in implementation of three large scale 
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 initiated so far. 

Starting from 2010 under coordination of the RA Ministry of Nature Protection and RA Ministry of Urban 
5ŜǾŜƭƻǇƳŜƴǘ ǘƘŜ D9C ŦƛƴŀƴŎŜŘ άLƳǇǊƻǾƛƴƎ 9ƴŜǊƎȅ 9ŦŦƛŎƛŜƴŎȅ ƛƴ .ǳƛƭŘƛƴƎǎέ tǊƻƧŜŎǘΦ tǊƻƧŜŎǘ Ƙŀǎ ǎǳǇǇƻǊǘŜŘ 
Armenia in development and promotion of 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, demonstration of integrated 
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 were established in Armenia as well as support was 
provided for testing and certification of the locally produced insulation materials. 

 

The UNDP-D9C άDǊŜŜƴ ¦Ǌōŀƴ [ƛƎƘǘƛƴƎ tǊƻƧŜŎǘέ ǎǘŀǊǘŜŘ ƛƴ нлмп ƛǎ ŀƛƳŜŘ ƻƴ ǎǘŀǘŜ ƻŦ ŀǊǘ ǘŜŎƘƴƻƭƻƎȅ ǘǊŀƴǎŦŜǊ 
to Armenian municipalities 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 the Energy Strategy Center of the Research Institute 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, business 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 ς an 
international energy cooperation programme 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 principles of the 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 sustainable energy 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 the last years with Armenian participation:  

 

Project Title  Project Period Energy Theme Countries 

Energy Saving Initiative 
in the Building Sector 
in the Eastern 
European and Central 
Asian Countries (ESIB) 

01/01/2010 - 
01/02/2014 

Renewable Energy, 
Sustainable Energy 

Development, 
Investment Attraction 

Armenia, Azerbaijan, 
Belarus, Georgia, 

Kazakhstan, 
Kyrgyzstan, Moldova, 

Tajikistan, 
Turkmenistan, Ukraine, 

Uzbekistan 
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Supporting 
Participation of 
Eastern European and 
Central Asian Cities in 
ǘƘŜ Ψ/ƻǾŜƴŀƴǘ ƻŦ 
MayorǎΩ  

20/09/2011 - 
20/07/2015 

Energy Efficiency, 
Renewable Energy 

Armenia, Azerbaijan, 
Belarus, Georgia, 

Kazakhstan, 
Kyrgyzstan, Moldova, 
Russian Federation, 

Tajikistan, 
Turkmenistan, Ukraine, 

Uzbekistan 

INOGATE Technical 
Secretariat and 
integrated programme 
in support of the Baku 
Initiative and the 
Eastern Partnership 
energy objectives 

01/02/2012 - 
31/01/2015 

Oil, Gas, Electricity, 
Energy Efficiency, 
Renewable Energy, 
Climate Change, 
Convergence of Energy 
Markets, Energy 
Security, Sustainable 
Energy Development, 
Investment Attraction 

Armenia, Azerbaijan, 
Belarus, Georgia, 

Kazakhstan, 
Kyrgyzstan, Moldova, 

Tajikistan, 
Turkmenistan, Ukraine, 

Uzbekistan 

Table 1.  INOGATE Projects 

Source: inogate.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 up-to-date research equipment, and 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 country, it also 
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. 

 

6.5 Overview of critical stakeholders 

The Ministry of Energy and Natural Resources of RA is the highest executive authority to elaborate and 
implement the policies in the energy sector including system planning and investment planning for state-
owned entities. The Ministry objectives 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 research, and obtaining and 
facilitating support from international organizations. minenergy.am  

 

The Public Services Regulatory Commission (PSRC) performs regulatory operations in energy, water and 
telecommunication sectors, including: 

¶ 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 ) 

 

http://www.inogate.org/
http://www.minenergy.am/
http://www.psrc.am/am
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The Ministry of Nature Protection of RA is the highest executive authority for coordination of 
implementation of the activities aimed at meeting the commitments of the Republic of Armenia under 
UN Framework Convention on Climate Change. 
 
As a Non-Annex I 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 that the 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 intensiveness of its GDP in case adequate 
financial and technical assistance will be provided under Convention mechanisms. mnp.am  

 

The Armenian Renewable Resources and Energy Efficiency Fund was 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. r2e2.am/enversion  

The Ministry of Energy and Natural Resources includes in its structure the Research Institute of Energy 
with the main mission carrying out applied and analytical studies. The Energy Strategy Center  within 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, implementation of RES projects, consulting, support in project 
implementation for energy efficiency, CHP, small wind farms, solar energy, biomass. 
energinst.am/eng/enrazkentr.htm 

The National Academy of Sciences of Armenia (NAS RA) with affiliated 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 coordinates basic research 
carried out throughout Armenia. Renewable and alternative energy related research is being carried out 
in several research institutes of the NAS RA. sci.am  

 

Energy related research is being carried out in some departments and laboratories of Yerevan State 
University (Department of Physics of Semiconductors and Research Center of Semiconductor Devices 
and Nanotechnologies), State Engineering University of Armenia, American University of Armenia, and 
Armenian-Russian (Slavonic) University.  

 
The National Competitiveness Foundation of Armenia is a public-private partnership (drawing on 
international business executives of Armenian descent) with the objective to attract FDI supporting 
economic development and international competitiveness. cf.am/eng/index.php  

 

The main mission of the Chamber of Commerce and Industry of Armenia is the activities towards 
improving general business environment, promotion of export and investments, as well as competitive 
product manufacturing, and support to SMEs.  armcci.am/   

 

The activities of the Union of Manufacturers and Businessmen (Employers) of Armenia are directed to 
promotion of the private sector, creation of favourable conditions for business development, and support 
to creation of market infrastructures. umba.info.am/  

 

http://www.mnp.am/
http://www.r2e2.am/enversion
http://www.energinst.am/eng/enrazkentr.htm
http://sci.am/
http://www.cf.am/eng/index.php
http://www.armcci.am/
http://www.umba.info.am/
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Republican Union of Employers of Armenia is another business support non-governmental organization 
aiming at improving the business environment and advocacy of business community. employers.am/  

 

Armenian Development Agency ό!5!ύ ŀŎǘǎ ŀǎ άƻƴŜ-stop-ǎƘƻǇέ ŀƎŜƴŎȅ ŦƻǊ investors assisting them in 
setting up their business in Armenia, helping in project implementation, performing a liaison role with 
the Government, providing information on investment opportunities in the country, as well as 
investment related regulations and 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 enterprises. ada.am/  

 

Small and Medium Entrepreneurship Development National Centre of Armenia (SME DNC) provides 
support to 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) 
Start-up business support; and 6) Program for implementation of R&D activities for introducing 
innovations, new technologies and products. smednc.am/   

 

Engineering Academy of Armenia (EAA) was established in 1992 and is a non-governmental organization 
with a main mission to promote research and innovation in applied science fields including energy.   
eaa.academy.am  

 

ECOATOM LLC is 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 industrial wastes. 

 

CONTACT-A LLC is 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 autonomous and grid connected applications as well as in 
manufacturing of solar collectors and implementation of solar water heating systems. contact-
a.am/index.html  

 

BARVA Innovation Center was established in 2005 specializing in R&D and 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 biomass briquetting 
equipment (straw, cane, wood chips, etc.), high efficiency biomass boilers, mini thermal co-generation 
power plants on syngas from biomass, parabolic trough concentrated solar power systems for waste heat 
applications and generation of electricity and heat. barva.am/  

 

Transistor Plus Ltd, an engineering company involved in clean energy technologies. It carries out design, 
installation and maintenance 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 Technopark is a state of the art commercial technology park in Yerevan, providing 
infrastructure to local start-ups and companies worldwide looking to extend their core development 

http://www.employers.am/
http://www.ada.am/
http://www.smednc.am/
http://www.eaa.academy.am/
http://www.contact-a.am/index.html
http://www.contact-a.am/index.html
http://www.barva.am/
http://www.managenergy.net/actors/2992
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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 speed-to-market and 
scalability. 
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6.6 Analysis 

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 quantitative development determines the degree of 
!ǊƳŜƴƛŀΩǎ ƭŜǾŜƭ ƻŦ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ǿŜƭƭōŜƛƴƎ ƻŦ ŎƛǘƛȊŜƴǎΦ  

 

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 addition, 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 
implementation of energy efficiency throughout the economy.  

 

¦ƴŘŜǊ ǘƘŜǎŜ ŎƛǊŎǳƳǎǘŀƴŎŜǎΣ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘΩǎ ǎǘǊƻƴƎ ƛƴǘŜǊŜǎǘ ƛƴ ŘŜǾŜƭƻǇƛƴƎ ǊŜƴŜǿŀōƭŜ ǎƻǳǊŎŜǎ ƻŦ ŜƴŜǊƎȅ 
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 produced is to be 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 off-take 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 electricity. 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. 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 generation. 

 

Despite a relatively attractive wind regime in many parts of the country, the only operational wind power 
facility in Armenia today is the 2.6 MW Lori-1 pilot wind power project comprised of four 660 kW Iranian-
assembled Vestas wind turbines.  A second, the Iran-Armenia 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 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 Pedigree Poultry Plant. Total energy production can amount for up 
to 14 GWh per year. It is one of few projects in Armenia formally certified by UNFCCC under the Clean 
Development Mechanism (CDM).45   

 

                                                 
45 lbp.am/index.php 

http://www.lbp.am/index.php
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Innovative research in the field of development of new energy sources is underway in several Armenian 
institutions.  

At Yerevan State University (Department of Physics of Semiconductors and Research Center of 
Semiconductor Devices and Nanotechnologies-DPS&NT) a team of scientist has been involved in 
photovoltaic research for many years and manufactured a PS layer as the appropriate antireflection 
coating (ARC) on common (industrial) solar cells instead of conventional ZnS ARC and compared their 
parameters.46  

Improved hydro-wind power system with higher efficiency is suggested by the researchers at the Institute 
of Radio-Physics and Electronics (IRPhE) of NAS RA. Researchers of the IRPhE also carry out research on 
development of thin film CIGS solar cells on specially synthesized non-conducting perlite glass-ceramic 
substrates.  

The Institute of Geological Sciences 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 method of biodiesel 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. Self-propagation high-temperature synthesis (SHS) method 
of hydride production has essential advantages: it is low-energy consuming, quick, single stage, 
wasteless, safe and environmentally pure process.  

 ά9ŎƻŀǘƻƳέ /ƻƳǇŀƴȅ ŘŜǾŜƭƻǇŜŘ ŀ ǎƛƳǇƭŜ ƳŜǘƘƻŘ ŦƻǊ ƻōǘŀƛƴƛƴƎ ƘȅŘǊƻƎŜƴ ǘƻ ōŜ ǳǎŜŘ ƛƴ ŎŀǊ ŜƴƎƛƴŜǎ ōȅ 
magnesium and water. 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 technology.47  

 

Specialists of BARVA Innovation Center and Engineering Academy of Armenia (EAA) are involved in 
research to develop a co-generation plant using syngas produced from biomass or other organic wastes. 
It makes possible to re-purpose the carbon content in biomass and conventional solid waste products 
into syngas, and then it can be turned into electricity at the low cost with zero CO2 .  Research is also 
underway on development of parabolic trough concentrated solar thermal (CSP) power station (150-
300KW). CSP plants use steam to produce energy like conventional steam power plants. The difference 
is that CSP plants use emission-free clean solar radiation to produce heat instead of fossil or nuclear fuel.  

 

Among other innovative research projects suggested by EAA 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 Danish Energy Management in the frame of GEF funded Renewable Energy 
ǇǊƻƧŜŎǘ ά5ŜǾŜƭƻǇƳŜƴǘ ƻŦ t± LƴŘǳǎǘǊȅ tƻǘŜƴǘƛŀƭ ƛƴ !ǊƳŜƴƛŀέ ό!ǳƎǳǎǘ нллуύ ǎǘŀǘŜǎ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ŀƴ ŜȄǘŜƴǘ 
experience in PV technology in Armenia but at the moment there is no significant practical activity in this 
area. 

                                                 
46 r2e2.am/documents/english/solar_task1_eng.pdf 

47 ada.am/files/98/publications/Armenwal.pdf    

 

http://www.r2e2.am/documents/english/solar_task1_eng.pdf
http://www.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). 

Short-term: 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 their human 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 collaborations 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 know-how and collaborations to 
understand and identify their position for establishment of the future highly profit and fast growing PV 
business. 

Long-term: 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 a clear long-term strategy will develop a local market and create locally business 
opportunities, which help to learn and build up the capacity for the local enterprises. 
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Most importantly should be following addressed: 

¶ involve all relevant stakeholders and decision makers; 

¶ have continuity and long-term 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; 

¶ develop human resource basis through dedicated education programs; 

¶ improve funding/incentives for R&D and PV business start-ups;  

¶ provide attractive incentives for PV business start-ups; and 

¶ establish a National PV Industry Association responsible for lobbying with Government  

¶ and coordinate a national PV industry and market roadmap.48  

 

At present, the existing support mechanisms for EE/RE projects are mainly funds provided by donor 
agencies for on-lending to small hydro or wind power facilities.    

Based on the aforementioned, below we tried to make a SWOT analysis of the innovation system with 
some focus on local energy sector and of its innovative capacities.  

 

Strengths Weaknesses 

¶ Adoption of several legal and strategic documents 
towards creation and development of innovation 
system and promotion of EE/RES  

¶ Creation of innovation and EE/RES promotion 
structures (SME DNC, RREEF, etc.) 

¶ Poor development of innovation support 
infrastructure and intermediaries  

¶ Extremely low level of R&D expenditure and 
negligible level of share of business sector in it 

¶ Limited role of business subsystem in the 
innovation process  

¶ Lack of incentives for stimulation and growth of 
innovative and science-intensive SMEs and spin-
offs    

 

Opportunities Threats 

¶ Launching of new programmes to promote 
research-industry cooperation   

¶ Strong Diaspora ready to bring new knowledge and 
investments in case of favourable conditions 

 

¶ Adopted innovation policy documents and 
measures are not based on strategic economic 
development priorities of the country 

¶ R&D system and infrastructure remain nearly 
unchanged and far away from real economic and 
social needs of the country  

¶ Environmental regulation and enforcement is not 
uniform for all RE technologies  

 
Table 2.  SWOT analysis of innovation system in Armenia 

Ener2i project with planned wide range of activities, including analytical reports on the research and 
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 voucher 

                                                 
48 r2e2.am/documents/english/solar_task1_eng.pdf  

http://www.r2e2.am/documents/english/solar_task1_eng.pdf
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scheme, brokerages, expert workshops and twinning between EaP and EU partners could be a good tool 
for local start-ups and innovative SMEs to raise awareness on available innovative research/technologies, 
to find partners for joint projects and to make a step forward to commercialization of available research 
outcomes. 

 

6.7 Annex: critical stakeholders 

A mapping of critical stakeholders (including contact persons and e-mail) in the national energy sector 
will be performed (nuclear energy sector representatives/organisations to be included where relevant): 

¶ Research institutes dealing with EE/RES 

¶ Universities/higher education institutions ς their departments dealing with EE/RES 

¶ Businesses: main EE/RES related businesses per country(manufacturers, start-ups, technology 
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/technoparks 

¶ 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, associations, etc.) 

 

Structure, how to prepare the information ς a 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 & contact details 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 applicable) 

¶ 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. 
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Abbreviations 

 
CHPs = Coal Handling 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 Oil Equivalent 

MTOE = Million Tonnes of Oil Equivalent 

NGOs = Non-Governmental Organizations 

NPP = Nuclear Power Plant 

OECD = Organisation for Economic Co-operation and Development 

R&D = Research and Development 

RES = renewable energy sources 

RTD = Research and Technological Development 

S&T = Science and Technology 

SMEs = Small and medium enterprises 

TPES = Total Primary Energy Supply 

TPPs = Thermal Power Plants 

VAT = Value-Added Tax 

WPPs = Wind Power Plants 
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7.1  Introduction 

Nowadays, increasing efficiency of energy 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 
ǳǊƎƛƴƎ ǘƻŘŀȅΩǎ ǎƻŎƛŜǘȅ ǘƻ ǳǎŜ ǘƘŜ ŜƴŜǊƎȅ ǎƻǳǊŎŜǎ ƳǳŎƘ ƳƻǊŜ ŎŀǊŜŦǳƭƭȅ ŀƴŘ ŜŦŦƛŎƛŜƴǘƭȅΣ ǘo look for and use 
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 science 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 (EE) and renewable energy sources (RES), the European 
¦ƴƛƻƴ Ƙŀǎ ǎǳǇǇƻǊǘŜŘ ǘƘŜ ŜƴŜǊнƛ ǇǊƻƧŜŎǘ όά9b9ǊƎȅ wŜǎŜŀǊŎƘ ǘƻ LƴƴƻǾŀǘƛƻƴΥ wŜƛƴŦƻǊŎƛƴƎ /ƻƻǇŜǊŀǘƛƻƴ ǿƛǘƘ 
9bt /ƻǳƴǘǊƛŜǎ ƻƴ .ǊƛŘƎƛƴƎ ǘƘŜ DŀǇ ōŜǘǿŜŜƴ 9ƴŜǊƎȅ wŜǎŜŀǊŎƘ ŀƴŘ 9ƴŜǊƎȅ LƴƴƻǾŀǘƛƻƴέύΦ The project is 
funded by the European Commission under the 7th Framework Programme for Research, Technology and 
Development (FP7) from October 2013 to September 2016. The ener2i consortium is composed of 11 
partner organisations from the EU member states (Austria, Germany, Hungary) and the EaP countries 
(Armenia, Belarus, Georgia, Moldova). The project is coordinated by the Centre for Social Innovation (ZSI), 
Austria. Belarus is represented by the two organizations ς the Belarusian Institute of System Analysis and 
Information Support of Scientific and Technical Sphere (BelISA) and Belarusian Innovation Fund 
(Belinfund).  

This Review results from the first, analytical phase of the ener2i project in Belarus and has a two-fold 
objective. First, it helps the project consortium to identify the 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 industry at 
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 various stŀƪŜƘƻƭŘŜǊǎΩ ƎǊƻǳǇǎ ŀƴŘ ǇǊƻǾƛŘŜ ǘƘŜƳ ǿƛǘƘ ŀ ǘŀǊƎŜǘŜŘ 
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 similar documents 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 in EE/RES and 
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 decision-making 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 analysis 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 activities undertaken 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 Government in 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? whether technology transfer 
takes place? whether FDI is promoted? how well international cooperation in science and technology is 
developed, including that with the EU? Finally, Chapter 5 contains assessment of the situation in the 
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EE/RES sector and its innovation development including the international cooperation with the EU 
presented in the Chapters 2ς4 (SWOT-analysis). 

The Review is based on general research methods (analysis, synthesis, comparison, modelling) and 
SWOT-analysis. The data sources include the International 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 BelISA. 

The Review was prepared by the group of the ener2i project partners from BelISA 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 17, 2014, 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 Technological Park of the BNTU 
άtƻƭȅǘŜŎƘƴƛŎέύΣ aǊΦ ±ƭŀŘƛƳƛǊ bƛǎǘǎƛǳƪ ό.ŜƭŀǊǳǎƛŀƴ wŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ !ǎǎƻŎƛŀǘƛƻƴύΣ tǊƻŦΦ ¢ŀǘȅŀƴŀ tƻǎǇŜƭƻǾŀ 
(Belarusian National Technical University), Mr. Boris Rubenchik (Association of Energy Engineers), Dr. 
BronislavTauroginsky (Institute of Housing ς NIPTIS named after S.S. Ataev), 5ǊΦ WǸǊƎŜƴ {ŎƘŜƴƪ 
(International Sakharov Environmental University), as well as by Dr. Manfred Spieseberger (ZSI). Later on, 
Dr. Anatoly Suturin (BelISA) provided his input for Chapter 2 while Dr. Tatsiana Zoryna (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 inaccuracies are those of the authors. 
 

7.2 Current Situation in the Energy Sector of the Republic of Belarus 

7.2.1 Background 

Belarus is located in the center of Europe. The territory occupies 207.6 thousand km2 and its population 
is 9.46 million people (2014). The country has 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 north-west. Belarus is 
ŘƛǾƛŘŜŘ ƛƴǘƻ с ǊŜƎƛƻƴǎ όάƻōƭŀǎǘǎέύ ŀƴŘ мму ŘŜǇŀǊǘƳŜƴǘǎ όάǊŀȅƻƴǎέύΦ aƛƴǎƪΣ ǘƘŜ ŎŀǇƛǘŀƭ ƻŦ .Ŝƭŀrus, is a 
separate administrative unit. The population of 7 cities numbers from 200 to 500 thousand people. Over 
1.9 million people live in Minsk (2014). 

 

Figure 1 - Map of Belarus49 

                                                 
49 The Republic of Belarus: An Encyclopedia, ed. Gennady P. Pashkov (Minsk: BelEN, 2007), vol. 4, pp. 75ς76 (in 
Russian). 
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Source: belarus.by  

Climate of Belarus is moderately continental and has warm summers with mild and humid winters. 
Winter and summer periods last 105ς145 and about 150 days respectively. Average temperatures in 
January and February, the coldest months, range from 18ϲF to 25ϲF (ς8ϲC to ς4ϲC), while temperatures in 
July and August are around 65ϲF (18ϲ/ύΦ ¢ƘŜ ǇŜǊƛƻŘ ǿƛǘƘ ǘŜƳǇŜǊŀǘǳǊŜǎ ŀōƻǾŜ ȊŜǊƻ όонϲCύ ƭŀǎǘǎ ŀōƻǳǘ нолς
260 days. The average rainfall is 600ς700 mm. Snow period lasts 75 days in the southwest and 125 days 
in the northeast of the country and average snow depth ranges from 15 cm to over 30 cm respectively50. 
IŜŀǘƛƴƎ ǎŜŀǎƻƴ ǎǘŀǊǘǎ ǿƘŜƴ ǘƘŜ ŀǾŜǊŀƎŜ Řŀƛƭȅ ǘŜƳǇŜǊŀǘǳǊŜǎ ƛǎ уϲ ˿ŀƴŘ ƭŜǎǎ όмлϲ ˿and less for hospitals, 
schools and preschool institutions) and lasts 198 and 216 days respectively (the 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 country is 700 km and catchment area is 118,360 km2ύΣ ǘƘŜ tǊƛǇȅŀǘΩ όпфр ƪƳΣ рлΣфлл ƪƳ2) and the 
Neman (436 km, 34,610 km2). 

Over 4,000 mineral deposits have been explored in Belarus. The main mineral sources are peat, 
potassium salts, granite, dolomitic limestones, 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 shale, etc. More 
than 80 oil deposits have been explored in Belarus and most of them are located in the Gomel 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 years. 

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 4.0ς
4.2 billion tons. The average peat production is 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 20-30 years.51 

 
1990 2005 2010 2011 2012 2013 2014 

Crude oil (million tons) 2.05 1.78 1.70 1.68 1.66 1.64 1.65 

Natural gas (billion m3) 0.29 0.22 0.21 0.22 0.21 0.22 0.22 

Fuel peat of standard humidity (million 
tons) 

3.43 2.30 2.35 2.70 2.67 
2.26 1.43 

Table 1. Intramural production of selected fuels in Belarus 

Source: Statistical Yearbook 2015, 2013 and 2011 

.ŜƭŀǊǳǎ ǿŀǎ ƻƴŜ ƻŦ ǘƘŜ ¦{{wΩǎ ƳŀƧƻǊ ƛƴŘǳǎǘǊƛŀƭ ǊŜǇǳōƭƛŎǎ ǎǇŜŎƛŀƭƛȊŜŘ ƛƴ ǘƘŜ production of machinery and 
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 
ŀƴŘ ǇŜǘǊƻŎƘŜƳƛŎŀƭ ƛƴŘǳǎǘǊƛŜǎΣ ƭƛƎƘǘ ŀƴŘ ŦƻƻŘ ƛƴŘǳǎǘǊƛŜǎΦ ά¢ƘŜ ƛƴŦƭǳŜƴŎŜ ƻŦ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘ ƻǾŜǊ ǘƘŜ 

                                                 
50The Republic of Belarus: An Encyclopedia, ed. Gennady P. Pashkov (Minsk: BelEN, 2007), vol. 4, pp. 75ς76 (in 

Russian). 
51{ŜŜ LǾŀƴ [ƛǎƘǘǾŀƴΣ ά[ƻŎŀƭ ŜƴŜǊƎȅ ǎƻǳǊŎŜǎ ŦƻǊ ŜƴŜǊƎȅ ǇǊƻōƭŜƳǎ ǎƻƭǾƛƴƎέΣ 18th Belarusian Energy and Ecology Forum 

on 16ς19 October, 2013, tc.by/download_files/energy2013/lishtvan.pdf, 12.01.2014 (in Russian); Valery 
YƻǾŀƭŜǾΣ άtŜŀǘ {ŜŎǘƻǊΣ ƛǘǎ ŎǳǊǊŜƴǘ ǎǘŀǘŜ ŀƴŘ ǇǊƻǎǇŜŎǘǎ ƻŦ ŘŜǾŜƭƻǇƳŜƴǘέ, 18th Belarusian Energy and Ecology 
Forum on 16ς19 October, 2013, tc.by/download_files/energy2013/kovalev_2.ppt, 12.01.2014 (in Russian). 

http://www.belarus.by/
http://www.tc.by/download_files/energy2013/lishtvan.pdf
http://www.tc.by/download_files/energy2013/kovalev_2.ppt
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economy remains extensive, including not only direct ownership of enterprises but also administrative 
ƛƴǘŜǊǾŜƴǘƛƻƴ ƛƴ ŎǊŜŘƛǘ ŀƭƭƻŎŀǘƛƻƴ ŀƴŘ ǿƛŘŜǎǇǊŜŀŘ ǎǳōǎƛŘƛŜǎΦέ52 

After the collapse of the USSR, all sectors of the Belarusian economy were affected by the profound 
economic crisis. Since 1996, the economy of Belarus has been steadily growing annually at an average 
rate of 7%. During 2001ς2008, 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 2008ς2009: 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 ς early 2015 the country faced a new financial 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 anti-crisis measures.53 

 

Figure 2 ς GDP of Belarus: composition by sector of origin (in current prices), 2014 

Source: Statistical Yearbook 2015 

!ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ²ƻǊƭŘ .ŀƴƪΩǎ ƛƴŎƻƳŜ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴΣ .ŜƭŀǊǳǎ ōŜƭƻƴƎǎ ǘƻ ǘƘŜ ƎǊƻǳǇ ƻŦ ǳǇǇŜǊ ƳƛŘŘƭŜ-
income countries and has $7,340 GNI per capita (Atlas methodology, 2014).54 GDP is $76.14 billion and 
its growth is 1.6% (2014). R&D expenditures are 0.52% of GDP (2014) ς the worst result for all the period 
from 1990.55 

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 of goods are Russia, the Netherlands, Ukraine, Latvia and 
Germany. 

  

                                                 
52 United Nations Economic Commission for Europe, Innovation Performance Review of Belarus (New York and 

Geneva, 2011), p. 4. 
53 /ƻƴǎǳƭǘ ά.ŜƭŀǊǳǎέΣ World Bank, worldbank.org/en/country/belarus, 18.01.2016. 
54 ά¦ǇŘŀǘŜŘ LƴŎƻƳŜ /ƭŀǎǎƛŦƛŎŀǘƛƻƴǎέΣ World Bank, data.worldbank.org/news/2015-country-classifications, 
18.01.2016. 
55 National Statistic Committee of the Republic of Belarus, Science and Innovation Activities in the Republic of 

Belarus 2015: Statistical Book (Minsk: Belstat, 2015), p. 60 (in Russian). 
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7.2.2 Energy consumption 

From 1990 to 2013, total primary energy consumption (TPES)56 of Belarus decreased 1.67 times, from 
45.50 Mtoe to 27.28 Mtoe.57 It promoted the average annual decrease in the energy 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 comparison with 1990. The most significant decrease in GFEC was in 1990ς1994: 
13.3% annually on average (Figure 3).58 

 

Figure 3. TPES, GFEC and GDP PPP of Belarus, 1990ς2013 

Source: IEA Energy Statistics 2015 

From 1990 to 2013, the average annual decrease in energy intensity of GDP of Belarus was 4.77% (6.3% 
in 1997ς2000). 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 
European OECD countries: 0.15 toe per thousand of $ 2005 GDP PPP59 (Figure 4). 

 

                                                 
56 According to methodology of OECD and IEA, total primary energy supply (TPES) is made up of intramural 

production and imports of energy excluding energy exports and international marine and aviation bunkers and 
including/excluding stock changes. 

57 IEA Statistics: Belarus, iea.org/countries/non-membercountries/belarus/, 10.01.2016. 
58 The decrease in GFEC of Belarus in the beginning of 1990s can be explained by decrease in industrial production 

in 1992ς1995 (14% annually on average) and by decrease in oil imports and in petroleum production of 3.2 and 
3 times respectively from 1990 to 1995. 

59 In-Depth Review of the Energy Efficiency Policy of the Republic of Belarus (Brussels: Energy Charter Secretariat, 
2013), pp. 24ς25. 

http://www.iea.org/countries/non-membercountries/belarus/
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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 sources of 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 energy with 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 consumption is 
about 85%. The structure of energy balance of Belarus is presented in Figure 5.  
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Figure 5 ς Energy balance of Belarus, mtoe 

Source: IEA Energy Statistics 2015 

 

According to IEA Statistics for 2013,60 TPES of crude oil is 21.29 Mtoe.Most of the oil is refined by the 
national petrochemical industry (65.89%) or re-exported (7.64%). Only 7.76% of intramural oil demands 
are covered through domestic production. TPES of natural gas is 17.07 Mtoe (19.98 billion m3) of which 
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%), 
Ŏƻŀƭ ŀƴŘ ŎƻƪŜ όпΦс҈ύΦ !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ {ǘŀǘŜ tǊƻƎǊŀƳ άtŜŀǘέ ŦƻǊ нллуς2010 and until 2020, the annual 
production of fuel peat should reach 0.7 Mtoe in 2015 and 0.84 Mtoe in 2020.61 

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 can note a disproportion in Belarusian 
energy sector in which 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. 

                                                 
60 ά.ŜƭŀǊǳǎέΣ IEA Statistics, iea.org/countries/non-membercountries/belarus/, 10.01.2016. 
61 {ǘŀǘŜ tǊƻƎǊŀƳ άtŜŀǘέ ŦƻǊ нллуς2010 and until 2020, topgas.by/node/233, 01.04.2014. 
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Figure 6. TPES of Belarus, 1990ς2013 (excluding electricity trade) 

Source: IEA Energy Statistics 2015 

In order to improve this situation, the Government of the Republic of Belarus has decided to concentrate 
efforts on the construction of a nuclear power plant (NPP). In 2011, its construction started near the 
town of Astravets in the Grodna region. The Belarusian NPP will consist of two units with VVER-1200 type 
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.Total cost of the 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 consumed natural gas per year.62 

  

                                                 
62 ά.ŜƭŀǊǳǎƛŀƴ btt ŎƻƴǎǘǊǳŎǘƛƻƴ ǇǊƻƧŜŎǘ ǿŀǎ ǇǊŜǎŜƴǘŜŘ ŀǘ ŀ ǎŜǎǎƛƻƴ ƻŦ ǘƘŜ L!9! ƛƴ ±ƛŜƴƴŀέΣ BelTA: News from 

Belarus, atom.belta.by/ru/belaes_ru/view/proekt-stroitelstva-belorusskoj-aes-prezentovali-na-sessii-magate-v-
vene-1570/Σ мрΦлмΦнлмп όƛƴ wǳǎǎƛŀƴύΤ ά9ǳǊƻǇŜŀƴ ŎƻƴǎǳƭǘƛƴƎ ŦƻǊ .ŜƭŀǊǳǎƛŀƴ ƴǳŎƭŜŀǊ ǇƻǿŜǊ Ǉƭŀƴǘ ŎƻƴǎǘǊǳŎǘƛƻƴέΣ 
BelTA: News from Belarus, atom.belta.by/en/press_en/view/european-consulting-for-belarusian-nuclear-
power-plant-construction-2083/t_id/1, 15.01.2014. 

http://atom.belta.by/ru/belaes_ru/view/proekt-stroitelstva-belorusskoj-aes-prezentovali-na-sessii-magate-v-vene-1570/
http://atom.belta.by/ru/belaes_ru/view/proekt-stroitelstva-belorusskoj-aes-prezentovali-na-sessii-magate-v-vene-1570/
http://atom.belta.by/en/press_en/view/european-consulting-for-belarusian-nuclear-power-plant-construction-2083/t_id/1
http://atom.belta.by/en/press_en/view/european-consulting-for-belarusian-nuclear-power-plant-construction-2083/t_id/1
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7.2.4 Relationship between electricity and heath energy 

According to the data of IEA for 2013, the total annual production of electricity in Belarus is 31,507 GWh. 
As of January 2015, total installed capacity of national energy system was 10,035 MW, including 2 by 
large condensation electric power plants (4,305 MW) 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 9,289 GWh. 

Fuel Share (%) in total production of: 

Electricity Heat 

  2011 2013 2011 2013 

Coal 
and 
peat 

0.06 0.07 1.44 1.37 

Oil 1.22 0.57 2.92 2.14 

Gas 98.26 98.41 88.63 89.04 

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 Belarus63, from 2010 to 2015, the estimated 
natural gas consumption will decrease of 8.31%, from 12.03 billion m3 to 11.03 billion m3. The largest 
consumer of electricity (47.33%) is the industrial sector and transport sector, of heat (44.62) ς the 
residential sector. (Figure 7). 

 

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

                                                 
63 Ministry of Energy of the Republic of Belarus, Statistics, minenergo.gov.by/ru/statist, 13.01.2016 (in Russian). 
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7.2.5 State Energy Policy64 

The legal framework for energy ǇƻƭƛŎȅ ƛƴŎƭǳŘŜǎ ǘƘŜ [ŀǿ ƻŦ ǘƘŜ wŜǇǳōƭƛŎ ƻŦ .ŜƭŀǊǳǎ άhƴ ŜƴŜǊƎȅ ǎŀǾƛƴƎέ65 
(approved on 15 July, 1998, the last amendments were adopted on 8 January, 2015), the Law of the 
wŜǇǳōƭƛŎ ƻŦ .ŜƭŀǊǳǎ άhƴ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ ǎƻǳǊŎŜǎέ όŀǇǇǊƻǾŜŘ ƻƴ нт 5ŜŎŜƳōŜǊΣ нлмлύ66 and some other 
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 President of the RepǳōƭƛŎ ƻŦ .ŜƭŀǊǳǎ Ѕ о ά9ŎƻƴƻƳȅ ŀƴŘ ǘƘǊƛŦǘ ŀǊŜ ǘƘŜ Ƴŀƛƴ ŦŀŎǘƻǊǎ ƻŦ 

ǘƘŜ ŜŎƻƴƻƳƛŎ ǎŜŎǳǊƛǘȅ ƻŦ ǘƘŜ ǎǘŀǘŜέ67 όнллтΣ ƘŜǊŜŀŦǘŜǊ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ 5ƛǊŜŎǘƛǾŜ Ѕ оύΣ 

¶ Strategy of Energy Potential Development (2010),68 

¶ National Strategy for the Sustainable Social and Economic Development of Belarus for the Period till 

2030 (approved in 2015),69 

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

editions were adopted in 2007 and 2015 respectively),70 

¶ other sector and regional programs71. 

5ƛǊŜŎǘƛǾŜ Ѕ о ǎŜǘǎ ǳǇ ǘƘŜ Ƴŀƛƴ ŀǊŜŀǎ ƻŦ ŀŎǘƛǾƛǘƛŜǎ ƛƴ ǘƘŜ ŜƴŜǊƎȅ ǎŜŎǘƻǊΦ !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘƛǎ ŘƻŎǳƳŜƴǘΣ ǘƘŜ 
key objective is to ensure the energy security and independence of the country. To achieve this objective, 
ǘƘŜ 5ƛǊŜŎǘƛǾŜ Ѕ о ŦƻǊƳǳƭŀǘŜǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ tasks: 

¶ 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 and innovation 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. 

According ǘƻ ǘƘŜ 5ƛǊŜŎǘƛǾŜ Ѕ оΣ ǘƘŜ Ƴŀƛƴ ǇǊŀŎǘƛŎŀƭ ǊŜǎǳƭǘǎ ƻŦ ŀŎǘƛǾƛǘƛŜǎ ƛƴ ǘƘŜ ŜƴŜǊƎȅ ǎŜŎǘƻǊ ǎƘƻǳƭŘ ōŜ 
reduction in the energy intensity of GDP; diversification of energy imports; reconstruction of existing 
underground storages of natural gas, oil and fuel oil and construction of new ones; construction of the 
NPP; more intensive construction of coal-fired thermal power plants (TPPs), small and medium HPPs, 
CHPs, biofuel plants, WPPs, biogas plants, municipal solid waste power plants. 

                                                 
64 See also In-Depth Review, pp. 47ff. 
65 The Law of the Republic of Belarus No. 239ςо άhƴ 9ƴŜǊƎȅ {ŀǾƛƴƎέ ƻŦ у WŀƴǳŀǊȅΣ нлмр, 

minenergo.gov.by/dfiles/000437_303862__ob_energosberezhenii_2015.pdf, 07.04.2015. 
66 The Law of the Republic of Belarus No. 240ςо άhƴ wŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ {ƻǳǊŎŜǎέ ƻŦ 5ŜŎŜƳōŜǊ нтΣ нлмлΣ 

energoeffekt.gov.by/laws/act/192--q-q-27-2010-204-.html, 30.12.2013. See also In-Depth Review, p. 49. 
67 5ƛǊŜŎǘƛǾŜ bƻΦ о ƻŦ ǘƘŜ tǊŜǎƛŘŜƴǘ ƻŦ ǘƘŜ wŜǇǳōƭƛŎ ƻŦ .ŜƭŀǊǳǎ ά9ŎƻƴƻƳȅ ŀƴŘ ǘƘǊƛŦǘ ŀǊŜ ǘƘŜ Ƴŀƛƴ ŦŀŎǘƻǊǎ ƻŦ ǘƘŜ ŜŎƻƴƻƳƛŎ ǎŜŎǳǊƛǘȅ 
ƻŦ ǘƘŜ ǎǘŀǘŜέ ƻŦ WǳƴŜ мпΣ нллт, president.gov.by/ru/official_documents_ru/view/direktiva-3-ot-14-ijunja-2007-g-1399/, 
30.12.2013. 

68 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 Belarus of August 9, 2010, pravo.levonevsky.org/bazaby11/republic05/text183.htm, 23.12.2013. 

69 άbŀǘƛƻƴŀƭ {ǘǊŀǘŜƎȅ ŦƻǊ ǘƘŜ {ǳǎǘŀƛƴŀōƭŜ {ƻŎƛŀƭ ŀƴŘ 9ŎƻƴƻƳƛŎ 5ŜǾŜƭƻǇƳŜƴǘ ƻŦ .ŜƭŀǊǳǎ ŦƻǊ ǘƘŜ tŜǊƛƻŘ ǘƛƭƭ нлолΣέ Economic 
Bulletin of NIER of the Ministry of the Republic of Belarus, No. 4 (2015) (in Russian). 
70 The Concept of Energy Security of the Republic of Belarus approved by the Resolution No. 1084 of the Council of Ministers of 

the Republic of Belarus of December 23, 2015, government.by/ru/solutions/2337, 12.01.2016. 
71 See Department for Energy Efficiency of the Republic of Belarus, Main program documents, 

energoeffekt.gov.by/programs/basicdocuments.html, 04.01.2014. 

http://minenergo.gov.by/dfiles/000437_303862__ob_energosberezhenii_2015.pdf
http://energoeffekt.gov.by/laws/act/192--q-q-27-2010-204-.html
http://president.gov.by/ru/official_documents_ru/view/direktiva-3-ot-14-ijunja-2007-g-1399/
http://pravo.levonevsky.org/bazaby11/republic05/text183.htm
http://www.government.by/ru/solutions/2337
http://energoeffekt.gov.by/programs/basicdocuments.html
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¢ƘŜ ǇǊƻǾƛǎƛƻƴǎ ƻŦ 5ƛǊŜŎǘƛǾŜ Ѕ о were extended in above-mentioned 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 efficiency of heat electronic stations 
and the share of non-carbon energy in the period of 2015ς2020 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 in the period of 2021ς2030. 

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 country. To reach this goal, the Concept of Energy 
Security of the Republic of Belarus defines 11 energy security indicators for monitoring regularly every 
ŦƛǾŜ ȅŜŀǊǎ ǘƛƭƭ нлорΦ .ȅ нлорΣ т ƛƴŘƛŎŀǘƻǊǎ ǎƘƻǳƭŘ ǊŜŀŎƘ ŀ ǾŀƭǳŜ ǿƘƛŎƘ ƛǎ ŎƭŀǎǎƛŦƛŜŘ ŀǎ άƴƻǊƳŀƭέ ŦƻǊ ǇǊƻǾƛŘƛƴƎ 
ƴŀǘƛƻƴŀƭ ŜƴŜǊƎȅ ǎŜŎǳǊƛǘȅ ǿƘƛƭŜпƛƴŘƛŎŀǘƻǊǎ ǿƛƭƭ ǎǘŀȅ ŀǘ άǇǊŜ-critiŎŀƭέ ƭŜǾŜƭΦ ¢ŀōƭŜ о Ŏƻƴǘŀƛƴǎ ǘƘŜ Ƴƻǎǘ 
important of these indicators. 

Indicator 
Checkpoint 

2010 2015 2020 2025 2030 2035 

Energy intensity of GDP, toe per $ 1000 
GDP 2005 

0.642 0.570 0.558 0.532 0.478 0.404 

Share of domestic energy sources in 
total primary energy consumption, % 

14 14 16 17 18 20 

Share of RES in total primary energy 
consumption, %  

5 5 6 7 8 9 

Share of dominating energy source 
(natural gas) in production of electricity 
and heat, % 

91.4 90 70 60 50 <50 

Share of a dominating energy supplier 
in total energy imports,% 

96 90 85 80 75 70 

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

Table 3. Selected indicators of efficiency of the national energy system of Belarus 
Source: Concept of Energy Security of the Republic of Belarus 2015 

 

The implementation of these goals of the national energy policy as well as achievement of corresponding 
ƛƴŘƛŎŀǘƻǊǎΩ ǾŀƭǳŜǎ ǎƘƻǳƭŘ ōŜ ǊŜŀŎƘŜŘ ōȅ ƛƳǇƭŜƳŜƴǘƛƴƎ ǎŜǊƛŜǎ ƻŦ ŀŎǘƛƻƴǎ ƛƴ ƴƛƴŜ ŦƻŎǳǎ ŀǊŜŀǎΥ 

1. Energy independence, i.e. increasing the share of national 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 share of dominating 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 end-consumption of fuel and energy sources through 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, 
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5. Effectiveness and efficiency of energy generation 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 of cross-subsidization 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 International Uranium Enrichment Center, expansion of energy exports to 

the EU countries, 

8. Improving the management system in national energy sector, creating the wholesale national 

ŜƭŜŎǘǊƛŎƛǘȅ ƳŀǊƪŜǘΣ ŘŜǾŜƭƻǇƛƴƎ ǘƘŜ ƭŀǿ άhƴ ŜƭŜŎǘǊƛŎ ǇƻǿŜǊ ƛƴŘǳǎǘǊȅέΣ 

9. Providing a scientific 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 energy generation and 

consumption. 

According to the international experts72, 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. However, it is characterized by serious disproportion in energy prices. They 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 former USSR. The reforms should be 
aimed at increasing of economic efficiency and reliability of supply. 

 

7.3 Energy Efficiency And Development Of Renewable Energy 

7.3.1 State Policy in Energy Efficiency 

!ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ [ŀǿ ƻŦ ǘƘŜ wŜǇǳōƭƛŎ ƻŦ .ŜƭŀǊǳǎ άhƴ 9ƴŜǊƎȅ {ŀǾƛƴƎέΣ73 energy efficiency (EE), or efficient 

ǳǎŜ ƻŦ ŜƴŜǊƎȅ ǎƻǳǊŎŜǎΣ ƛǎ ŘŜŦƛƴŜŘ ŀǎ άǊŀǘƛƻ ƻŦ ƻǳǘǇǳǘǎ ŦǊƻƳ ǘƘŜ ǳǎƛƴƎ ŦǳŜƭ ŀƴŘ ŜƴŜǊƎȅ ǎƻǳǊŎŜǎ ǘƻ ǘƘŜ Ŏƻǎǘǎ 

ŦƻǊ ƎŜƴŜǊŀǘƛƻƴ ƻŦ ǘƘŜǎŜ ǎƻǳǊŎŜǎΦέ ¢ƘŜ ƛƴŘƛŎŀǘƻǊ ƻŦ 99 ƛǎ ŀ ǎŎƛŜƴǘƛŦƛŎŀƭƭȅ ǎƻǳƴŘ ǾƻƭǳƳŜ όŀōǎƻƭǳǘŜ ƻǊ ǎǇŜŎƛŦƛŎύ 

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 previous chapter. The analysis of 

these documents brings to a conclusion that the 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 industry sectors, as well as in the housing and utilities services.74 Table 4 contains 

indicators corresponding to these objectives. 

  

                                                 
72 9ǳǊƻǇŜ!ƛŘκмнфтмлκ/κ{9wκ.¸ ǇǊƻƧŜŎǘ ά{ǳǇǇƻǊǘ ŦƻǊ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ŎƻƳǇƭŜȄ ŜƴŜǊƎȅ ǇƻƭƛŎȅ ƛƴ .ŜƭŀǊǳǎέΣ final 

conference, 27 November 2012, Minsk. 
73 The Law of the Republic of Belarus No. 239ςо άhƴ 9ƴŜǊƎȅ {ŀǾƛƴƎέ ƻŦ у WŀƴǳŀǊȅΣ нлмрΦ 
74 /ƻƴǎǳƭǘ Ψbŀǘƛƻƴŀƭ {ǘǊŀǘŜƎȅ ŦƻǊ ǘƘŜ {ǳǎǘŀƛƴŀōƭŜ {ƻŎƛŀƭ ŀƴŘ 9ŎƻƴƻƳƛŎ 5ŜǾŜƭƻǇƳŜƴǘ ƻŦ .ŜƭŀǊǳǎ ŦƻǊ ǘƘŜ tŜǊƛƻŘ ǘƛƭƭ 
нлолΣέ ǇΦ рн ŦŦΦ όƛƴ wǳǎǎƛŀƴύΦ 
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Indicator 
Checkpoint 

2015 2020 2025 2030 

Energy intensity of GDP, toe per $ 1000 
GDP 2005 

0.570 0.558 0.532 0.478 

Share of primary energy generated from 
RES in total energy consumption, % 

5 6 7 8 

Share of primary energy generated from 
domestic sources in total fuel and energy 
consumption, % 

14 16 17 18 

Table 4. The main indicators of EE of the Republic of Belarus 

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

ŦƛŜƭŘ ŀǊŜ ōŜƛƴƎ ŘŜōŀǘŜŘΣ ŜΦƎΦ ŘǊŀŦǘ ƭŀǿǎ άhƴ tƻǿŜǊ DŜƴŜǊŀǘƛƴƎ LƴŘǳǎǘǊȅέΣ άhƴ State Regulation of 

Electricity and Heat Energy TŀǊƛŦŦǎέΣ άhƴ Heat SuppƭȅέΣ άhƴ ŜƭŜŎǘǊƛŎƛǘȅ ƎŜƴŜǊŀǘƛƻƴέ όǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ǘƘŜ 

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. 

The list below includes the main 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% in 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 allow substituting 5 billion m3 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, increasing a total capacity of small HPPs 

up to 250 MW by 2020. Development of micro-small HPSs, construction of pumped-storage 

hydroelectricities for load electricity balancing. 

¶ Construction of wind farm near at the village of Grabniki, Grodno region, with total capacity of 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 lines, distribution 

systems with capacity of 330 kV). 

¶ Decentralization of electric and heat supply systems by launching mini-CHPs at industry enterprises 

and in small towns. 

¶ Introduction of modern automated control systems of electricity and heat supply, including individual 

ones. 

3) Modernization of electricity and heat production: 

¶ Introduction of new technologies of electricity and heat generation (co-generation) and modern 

vapor-gas, gas-turbine 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 residue ƘȅŘǊƻŎǊŀŎƪƛƴƎ όW{/ άaƻȊȅǊǎƘƪƛȅ bt½έύ ŀƴŘ ŘŜƭŀȅŜŘ 

ŎƻƪƛƴƎ ƻŦ ǇŜǘǊƻƭŜǳƳ ǊŜǎƛŘǳŜǎ όW{/ άbŀŦǘŀƴέύΦ LƴŎǊŜŀǎŜ ƻŦ ŎǊǳŘŜ ƻƛƭ ǊŜŦƛƴƛƴƎ ŘŜǇǘƘ ŦǊƻƳ тоΦт҈ ƛƴ нлмп 

to 92.0% in 2020. 

¶ Decrease in specific energy losses per unit product of 15-20% by introduction of new technologies 

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: 

¶ Thermal modernization 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 of individual automated control systems of heat supply in apartments, energy efficient 

lighting, co-generation. 

¶ Introduction of solar water heaters as well as micro-CHP using local energy sources. 

¶ Use of municipal solid waste and sludge in the volume of 56-70 ktoe in 2020. 

6) Measures in construction: 

¶ Promoting energy efficient technologies in production of construction materials. 

¶ Increase of the share of energy efficient dwelling houses75 in the total amount of newly-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 cattle-breeding complexes, food industries, solid waste landfills and in big 

cities. Development of domestic technologies and components for biogas plants. 

¶ Setting up new enterprises for production of wood granules (pellets) and wood briquettes, 

introduction of equipment for production of chip fuel from the fuel wood and wood waste. 

8) Education and public awareness: 

¶ LƴǘǊƻŘǳŎƛƴƎ ǘƘŜ ŘƛǎŎƛǇƭƛƴŜ ά.ŀǎƛŎǎ ƻŦ 9ƴŜǊƎȅ 9ŦŦƛŎƛŜƴŎȅέ ƛƴ .ŜƭŀǊǳǎƛŀƴ ǳƴƛǾŜǊǎƛǘƛŜǎΦ 

¶ LƴǘǊƻŘǳŎƛƴƎ ǘƘŜ ǎǇŜŎƛŀƭǘȅ ά9ƴŜǊƎȅ 9ŦŦƛŎƛŜƴŎȅ ¢ŜŎƘƴƻƭƻƎƛŜǎ ŀƴŘ 9ƴŜǊƎȅ aŀƴŀƎŜƳŜƴǘέ ƛƴ ŦƻǳǊ 

universities of the country;76 

¶ Conducting a wide awareness-raising public campaigns on 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 sub-systems in joint system of centralized heat and cold 

supply for big consumers. 

                                                 
75 The energy efficient dwelling house is a house with specific heat consumption for heating and ventilation of no 

more than 60 kW/h per m2 for middle- and multi-stored buildings (more than 3 stores) and no more than 60 
kW/h per m2for low-rise buildings (1-3 stores). 

76 {ŜŜ ±Φ tŀǎƘƛƴǎƪȅΣ {Φ YǳƴŘŀǎΣ ά¢ǊŀƛƴƛƴƎ ƻŦ ƳŀǎǘŜǊǎ ƻŦ ǎŎƛŜƴŎŜ ƛƴ aŀƴŀƎŜƳŜƴǘ ƻŦ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ ǊŜǎƻǳǊŎŜǎέΣ 18th Belarusian 

Energy and Ecology Forum on 16ς19 October, 2013, tc.by/download_files/energy2013/pashinskiy.pdf, 14.01.2014. (in 
Russian). 

http://www.lingvo-online.ru/ru/Search/Translate/GlossaryItemExtraInfo?text=%d0%bd%d0%be%d0%b2%d0%be%d1%81%d1%82%d1%80%d0%be%d0%b9%d0%ba%d0%b0&translation=newly-erected%20building&srcLang=ru&destLang=en
http://www.tc.by/download_files/energy2013/pashinskiy.pdf
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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 million tons by 2020 

(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 (co-generation). 

 

7.3.2 Main renewable energy sources in the Republic of Belarus 

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 
Hydropower & Dams77 

Strategy of Energy Potential 
Development78 

theoretically possible 856 850 

technically possible 342 520 

economically viable 148 250 
Table 5. Potential total capacity of hydro energy sources of Belarus 

According to the State Program of Construction of HPPs in 2011ς2015,79 Belarus is planning to construct 
33 HPPs with a total capacity of 102.1 MW in 2011ς2015, four of which will provide 97.0% of total 
declared capacity and the remaining ones will be mini- and micro-HPPs. In 2016ς2020, Belarus is planning 
to construct another 6 large HPPs with a total capacity of 70.3 MW (excluding mini- and micro-HPPs). 
These measures will allow the country to set up 3 cascade systems of HPPs by 2020: 

1) the Neman cascade 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 MW (Orsha, 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 

.ŜƭŀǊǳǎ Ƙŀǎ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ƻǇǇƻǊǘǳƴƛǘȅ ŦƻǊ ǇǊƻŘǳŎƛƴƎ ǿƻƻŘ ŦǳŜƭǎΦ CƻǊŜǎǘǎ ŎƻǾŜǊ ŀōƻǳǘ пл҈ ƻŦ ŎƻǳƴǘǊȅΩǎ 
territory and are the main sources of natural energy sources. Standing wood sources are estimated to be 
1.5 billion m3 and the growth of wood sources is about 30.3 million m3 annually. Production capacity of 

                                                 
77 The International Journal on Hydropower & Dams, hydropower-dams.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 Belarus of August 9, 2010, pravo.levonevsky.org/bazaby11/republic05/text183.htm, 23.12.2013. 
See also In-Depth ReviewΧΣ ǇΦ усΦ 

79 State Program of construction of HPPs in the Republic of Belarus for 2011ς2015 approved by the resolution of 
the Council of Ministers of the Republic of Belarus No. 1838 of December 12, 2010, 
pravo.levonevsky.org/bazaby11/republic03/text681.htm, 08.01.2014. 

http://www.hydropower-dams.com/
http://pravo.levonevsky.org/bazaby11/republic05/text183.htm
http://pravo.levonevsky.org/bazaby11/republic03/text681.htm
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wood and wood waste fuels is estimated to be 11.65 million m3 annually (2.2 Mtoe). Belarus is planning 
to reach this figure in 2020.80 

Biogas 

At the beginning of 2014, there were 23 biogas plants with a total capacity of 24.33 MW in Belarus.81 The 
annual estimated capacity of biogas production is 2.3 Mtoe. The main sources of biogas are agricultural 
farms (cattle- , pig- and poultry-breeding complexes) and sewage treatment plants, municipal waste and 
food industry waste (actually, treatment of vinasse). 

Wind 

There are three regions with the largest potential to produce electricity from wind turbines in Belarus: 
Grodna, Minsk and Mogilev regions.82 At the beginning of 2014, there were 28 operating wind turbines 
with a total capacity of 6.57 MW.83 Belarus is planning to launch a wind farm with total capacity of 7.5 
MW near the village Grabniki, Grodno region, in 2016.84 Number 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 use its potential 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 south-east of the country. The average annual power density of solar radiation is 120 W/m2however 
this figure can be increased up to 150 W/m2, if solar elements are installed at an angel of 30ςплϲ ǘƻ ǘƘŜ 
south. A solar element with an efficiency of 10% and an area of 1 m2 permits to generate energy equal 
to 54 kWh. 

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

1) solar collectors for hot-water supply and heating; 

2) άǎƻƭŀǊ ƘƻǳǎŜǎέΤ 

3) photovoltaic transducers for electricity generation. 

The efficiency of solar installations for electricity generation is 6ς17% 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 in Belarus.85 A big investment project for constructing 
ǎƻƭŀǊ ǇƻǿŜǊ Ǉƭŀƴǘ ǿƛǘƘ ǘƘŜ ǘƻǘŀƭ ŎŀǇŀŎƛǘȅ ƻŦ мт a² ǿŀǎ ƭŀǳƴŎƘŜŘ ōȅ [[/ ά9ŎƻƭƻƎƛŎŀƭ 9ƴŜǊƎȅέ ƛƴ {ƳƻǊƎƻƴΣ 
Grodno region, in 2013. It was planned to construct the first unit with capacity of 5 MW by June, 2015 
and the second unit with capacity of 6 MW by July, 2018.86 As of beginning of 2016, any information 
about current status of the project is missing. 

                                                 
80 In-Depth ReviewΧΣ ǇǇΦ нтς28. 
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::NO, 05.04.2014 (in Russian). 
82 It should be noted that today the best places to produce electricity (e.g., places in Dzerzhinsk district) cannot be 

used to put wind turbines due to the lack of permission from the Ministry of Defense of the Republic of Belarus. 
83 w9{ {ǘŀǘŜ /ŀŘŀǎǘŜǊ ƻŦ ǘƘŜ aƛƴƛǎǘǊȅ ƻŦ bŀǘǳǊŀƭ wŜǎƻǳǊŎŜǎΧ 
84 ά/ƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ǿƛƴŘ ŦŀǊƳ ƴŜŀǊ IǊŀōƴƛƪƛΣ bƻǾƻƎǊǳŘƻƪǊŀƛƴƻέΣ Grodno Republican Unitary Enterprise 
άDǊƻŘƴƻŜƴŜǊƎƻέ, energo.grodno.by/node/1684/, 15.01.2016. 
85 w9{ {ǘŀǘŜ /ŀŘŀǎǘŜǊ ƻŦ ǘƘŜ aƛƴƛǎǘǊȅ ƻŦ bŀǘǳǊŀƭ wŜǎƻǳǊŎŜǎΧ 
86 ά¢ƘŜ ŦƛǊǎǘ .ŜƭŀǊǳǎƛŀƴ ǎƻƭŀǊ ǇƻǿŜǊ Ǉƭŀƴǘ ǿƛƭƭ ōŜ ƭŀǳƴŎƘŜŘ ƛƴ {ƳƻǊƎƻƴέΣ BelTA, 

belta.by/ru/all_news/economics/Pervaja-v-Belarusi-moschnaja-solnechnaja-elektrostantsija-pojavitsja-v-
Smorgoni_i_643163.html, 07.08.2013 (in Russian). 

http://194.158.214.59:8080/apex/f?p=105:2:6746860687717032::NO
http://energo.grodno.by/node/1684/
http://www.belta.by/ru/all_news/economics/Pervaja-v-Belarusi-moschnaja-solnechnaja-elektrostantsija-pojavitsja-v-Smorgoni_i_643163.html
http://www.belta.by/ru/all_news/economics/Pervaja-v-Belarusi-moschnaja-solnechnaja-elektrostantsija-pojavitsja-v-Smorgoni_i_643163.html
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Introducing solar water heaters in housing and agriculture sector is viewed as one of the tasks of national 
energy policy for the period 2015ς2030. 

Geothermal sources87 

Use of heat pumps is at the initial stage. In 2013ς2014, there were about 100 geothermal installations 
with heat pumps in the county with a total installed capacity of 6.5 MW.88 These installations are used 
for heating water-supply 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. Belarusian Government is planning to enhance introducing heat pumps and geothermal 
installations in 2015ς2030 despite the fact that groundwater used in the geothermal heat pump has a 
high salinity, and thus heat pumps require more frequent and expensive cleaning. 

 

7.3.3 Preferences for business 

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 as generate electricity from RES for their own needs or for sale.89 Moreover, foreign and joint 
companies also can build up and operate local-fuel-fired power installations.90 

Since 2012, private companies in Belarus can generate and re-sell electricity using existing electricity 
ƎǊƛŘǎΦ !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ άwǳƭŜǎ ŦƻǊ 9ƭŜŎǘǊƛŎƛǘȅ {ǳǇǇƭȅέΣ ŀ ǿƘƻƭŜǎŀƭŜ ŎƻƴǎǳƳŜǊκǊŜǎŜƭƭŜǊ ƻŦ ŜƭŜŎǘǊƛŎƛǘȅ ƛǎ άŀ 
legal entity which has electricity grids in private property, lease or operating management and performs 
power-purchase-agreement-based wholesale buying, transportation and contract-based selling 
ŜƭŜŎǘǊƛŎƛǘȅ ǘƻ ŎƻƴǎǳƳŜǊέΦ91 Before 2012, energy supply functions were performed only by organizations 
of the Ministry of Energy of the Republic of Belarus. Despite these measures, national business 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 investors a set of benefits:92 

¶ 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 RES at preferential 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 (reconstruction, modernization) of  RES power installations; 

¶ opportunity to independently identify the most promising places to install the RES objects; 

                                                 
87 {ŜŜ ±Φ ½ǳȅΣ ά¢ƘŜǊƳŀƭ ŦƛŜƭŘ ŀƴŘ ǘƘŜ ǳǎŜ ƻŦ ƎŜƻǘƘŜǊƳŀƭ ŜƴŜǊƎȅ ƛƴ .ŜƭŀǊǳǎέΣ 18th Belarusian Energy and Ecology 

Forum on 16ς19 October, 2013, tc.by/download_files/energy2013/zuy.ppt,12.01.2014 (in Russian).; N. Dolbik, 
άLƴǘŜǊŘŜǇŀǊǘƳŜƴǘŀƭ ōŀǊǊƛŜǊǎ ƘƛƴŘŜǊ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ƎŜƻǘƘŜǊƳŀƭ ŜƴŜǊƎȅ ƛƴ .ŜƭŀǊǳǎέΣ BelTA, 
belta.by/ru/person/comments/Nikolaj-Dolbik_i_514076.html, 13.01.2014 (in Russian). 

88 UNECE Renewable Energy Status Report 2015 (Paris: UNECE, 2015), p. 33. 
89 The Law of the Republic of Belarus No. 240ςо άhƴ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ ǎƻǳǊŎŜǎέΧ 
90 {ŜŜ ¢Φ aŀƴŜƴƻƪΣ ά²ŀǎǘŜ ƻŦ ƳƻƴŜȅΚ tǊƻǎǇŜŎǘǎ ŦƻǊ ǇǊƛǾŀǘŜ ōǳǎƛƴŜǎǎ ƛƴ .ŜƭŀǊǳǎƛŀƴ ŜƴŜǊƎȅ ǎŜŎǘƻǊέΣ Delo:Business 

Monthly Magazine,  No. 6 (2013), pp. 23ς27 (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/republic00/text079.htm, 13.01.2014 (in Russian). 
92 άwŜƴŜǿŀōƭŜ 9ƴŜǊƎȅΣέ National Agency of Investment and Privatization, 

investinbelarus.by/en/invest/opportunities/directions/renewable-energy-and-new-materials/, 13.01.2016. 

http://www.tc.by/download_files/energy2013/zuy.ppt
http://www.belta.by/ru/person/comments/Nikolaj-Dolbik_i_514076.html
http://pravo.levonevsky.org/bazaby11/republic00/text079.htm
http://investinbelarus.by/en/invest/opportunities/directions/renewable-energy-and-new-materials/
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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 

0.75 301 kW ς 2 MW, 1.15 

more than 2 MW 1.1 

   

Wood, biogas and other RES, 
including plants with connected 
capacity of: 

up to 300 kW, 1.3 

0.85 301 kW ς 2 MW, 1.25 

more than 2 MW 1.2 

   

Solar energy, including plants with 
connected capacity of: 

up to 300 kW, 2.5 

0.75 301 kW ς 2 MW, 2.3 

more than 2 MW 2.1 

Table 6. High feed-in-coefficients for electricity produced from RES in Belarus 
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, dealership of big energy brands, production of local fuels (primarily wood and 
agricultural waste fuels). The most important reasons of this situation are the following: 

¶ ¢ƘŜǊŜ ƛǎ ƴƻ ŘŜǾŜƭƻǇŜŘ ŜƴŜǊƎȅ ƳŀǊƪŜǘ ƛƴ .ŜƭŀǊǳǎΦ ά.ŜƭŜƴŜǊƎƻέ ǎǘƛƭƭ ƘƻƭŘǎ ŀ ƳƻƴƻǇƻƭƛǎǘ ǊƻƭŜ ƛƴ ƴŀǘƛonal 

energy sector. Recent reforms have touched upon only electric power industry and RES sector. 



ener2i - 609532 17/10/2016 

70 
 

¶ 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., cross-subsidies). 

Some energy projects 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  

Biomass-fired mini-CHP with 
the total capacity of 3.7 MW 
(Pruzhany, 2009) 

MW Biopower Oy (Finland) General contractor and creditor 

Wind power installation 
(Grabniki, 2011) 

China National Corporation for 
Overseas Economic Cooperation 

Creditor ($ 4 million) 

Reconstruction of the CHP-2 
(Minsk, 2011) 

China National Corporation for 
Overseas Economic Cooperation 

Creditor ($ 46 million) 

Construction of vapor-gas unit 
at the CHP-5 (Minsk, 2011) 

China National Corporation for 
Overseas Economic Cooperation 

Creditor ($ 260 million) 

2 wind power installations with 
a capacity 1 MW each 
(Smorgon district, 2013) 

LLC ά!ŜǊƻ{ǘǊŜŀƳέ (Russia) Investor(BLR 3 billion) 

Neman HPS with the total 
capacity of 45 MW (Grodna 
region, 2014/2015) 

Finest S.p.A., PVB Group, Energy 
T.I.EST (Italy) 

Investors όϵ ммл million) 

Vitebsk HPS (Vitebsk, 2015 ) China National Electric Equipment 
Corporation,  China Development 
Bank   

General contractor,  creditor ($ 
189 million and $ 289 million 
respectively) 

Beshenkovichy and 
Verkhnedzvinskaya HPPs 
(Vitebsk region, 2015) 

Cet Insaat Muhendislik Ticaret 
Limited Sirketi (Turkey) 

Investor ($ 300 million) by BOT 
system for 30 years 

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

Pure Energy Intelligence (Ireland) Investor όϵ 40 million) 

Vapor-gas CHP (Brest, 2016) [[/ ά.ŜƭŜƴŜǊƎƛȅŀέ όLǘŀƭƛŀƴ Ŏŀpital) LƴǾŜǎǘƻǊ όϵ пмр Ƴƛƭƭƛƻƴύ ǿƛǘƘ ǘƘŜ 
participation of investments 
from Russia, Switzerland and 
Poland 

Biogas boiler with the capacity 
of 20 MW (Cherven, Minsk 
region, 2017) 

Enerstena Group (Lithuania) General contractor, investment 
όϵ с Ƴƛƭƭƛƻƴύ ŦǊƻƳ the World 
Bank 

Table 7. Energy projects with the participation of foreign companies 
{ƻǳǊŎŜΥ ¢Φ aŀƴŜƴƻƪΣ ά²ŀǎǘŜ ƻŦ ƳƻƴŜȅΚ tǊƻǎǇŜŎǘǎ ŦƻǊ ǇǊƛǾŀǘŜ ōǳǎƛƴŜǎǎ ƛƴ .ŜƭŀǊǳǎƛŀƴ ŜƴŜǊƎȅ ǎŜŎǘƻǊέΤ ǘǳǘΦōȅΤ ōŜƭǘŀΦōȅ 

 

7.3.4 Information support for renewable energy 

In order to provide 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 Natural Resources and Environmental Protection of 

the Republic of Belarus. 
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One can obtain access to the Cadaster at the special information source of the Ministry of Natural 

Resources and Environmental Protection. 93 The cadaster provides the following information: places to 

install the RES objects; 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 and hydro-meteorological 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 about their RES places and installation into the Cadaster; 

¶ to update current information  about their RES places and installations; 

¶ to use the e-service for obtaining the certificate confirming the origin of energy (an administrative 

ǇǊƻŎŜŘǳǊŜ Ѕ сΦно άLǎǎǳƛƴƎ Ŏertificate confirming the origin of energy or its duplicate and making  

ŎƘŀƴƎŜǎ ŀƴŘ ŀƳŜƴŘƳŜƴǘǎέ94). 

 

7.4  Innovations In The Energy Sector 

Developing of a competitive, innovative, high-tech, resource- and energy-saving, environmentally 
friendly economy is a priority 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 science and technology system.95 

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 been included in the list of the  priority areas of science and technology activities 
in Belarus for 2015ς202096 and in the list of priority areas of scientific research.97 

According to these tasks, some national R&D programmes have been developed for the period of 2016ς
2020 (table 8). The State Programme of Innovative Development for 2016ς202098 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 activities in the 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, 

                                                 
93 w9{ {ǘŀǘŜ /ŀŘŀǎǘŜǊ ƻŦ ǘƘŜ aƛƴƛǎǘǊȅ ƻŦ bŀǘǳǊŀƭ wŜǎƻǳǊŎŜǎΧ 
94wŜǎƻƭǳǘƛƻƴ ƻŦ ǘƘŜ /ƻǳƴŎƛƭ ƻŦ aƛƴƛǎǘŜǊǎ ƻŦ ǘƘŜ wŜǇǳōƭƛŎ ƻŦ .ŜƭŀǊǳǎ bƻΦ мрс ƻŦ CŜōǊǳŀǊȅ мтΣ нлмн άhƴ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ ǎƛƴƎƭŜ ƭƛǎt of 

administrative procedures carried out by state bodies and other organizations concerning legal entities and individual 
ŜƴǘǊŜǇǊŜƴŜǳǊǎέ, pravo.by/pdf/2012-35/2012-35(010-398).pdf, 05.04.2014. 

95 /ƻƴǎǳƭǘ Ψbŀǘƛƻƴŀƭ {ǘǊŀǘŜƎȅ ŦƻǊ ǘƘŜ {ǳǎǘŀƛƴŀōƭŜ {ƻŎƛŀƭ ŀƴŘ 9ŎƻƴƻƳƛŎ 5ŜǾŜƭƻǇƳŜƴǘ ƻŦ .ŜƭŀǊǳǎ ŦƻǊ ǘƘŜ tŜǊƛƻŘ ǘƛƭƭ нлолΣέ ǇΦ он ŦŦ. 
(in Russian). 
96 ά[ƛǎǘ ƻŦ ǇǊƛƻǊƛǘȅ ŘƛǊŜŎǘƛƻƴǎ ƻŦ ǎŎƛŜƴǘƛŦƛŎ ŀƴŘ ǘŜŎƘƴƛŎŀƭ ŀŎǘƛǾƛǘƛŜǎ ƛƴ ǘƘŜ wŜǇǳōƭƛŎ .ŜƭŀǊǳǎ ŦƻǊ нлмсς2020 approved by the Decree 
ƻŦ ǘƘŜ tǊŜǎƛŘŜƴǘ ƻŦ ǘƘŜ wŜǇǳōƭƛŎ ƻŦ .ŜƭŀǊǳǎ bƻΦ мсс ƻŦ !ǇǊƛƭ ннΣ нлмрΣέ National Scientific and Technological Portal of the 
Republic of Belarus, scienceportal.org.by/upload/2015/April/SandT.pdf, 11.01.2016. 
97 ά[ƛǎǘ ƻŦ ǇǊƛƻǊƛǘȅ ŀǊŜŀǎ ƻŦ ǎŎƛŜƴǘƛŦƛŎ ǊŜǎŜŀǊŎƘŜǎ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ wŜǎƻƭǳǘƛƻƴ bƻΦ мфл ƻŦ ǘƘŜ /ƻǳƴŎƛƭ ƻŦ aƛƴƛǎǘŜǊǎ ƻŦ ǘƘŜ wŜǇǳōƭic 
ƻŦ .ŜƭŀǊǳǎ ƻŦ aŀǊŎƘ мнΣ нлмрΣέ National Legal Internet Portal of the Republic of Belarus, 
pravo.by/main.aspx?guid=12551&p0=C21500190&p1=1, 20.01.2016. 
98 ά/ƻƴŎŜǇǘ ƻŦ ǘƘŜ {ǘŀǘŜ tǊƻƎǊŀƳƳŜ ƻŦ LƴƴƻǾŀǘƛǾŜ 5ŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ wŜǇǳōƭƛŎ ƻŦ .ŜƭŀǊǳǎ ŦƻǊ нлмсςнлнлΣέ State Committee 
on Science and Technology of the Republic of Belarus, 
gknt.gov.by/opencms/export/sites/default/ru/Documents/GPIR_2016_2020.doc, 11.01.2016 (in Russian). 

http://www.pravo.by/pdf/2012-35/2012-35(010-398).pdf
http://www.scienceportal.org.by/upload/2015/April/SandT.pdf
http://www.pravo.by/main.aspx?guid=12551&p0=C21500190&p1=1
http://www.gknt.gov.by/opencms/export/sites/default/ru/Documents/GPIR_2016_2020.doc
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¶ integration of the Belarusian NPP into the national energy system, 

¶ introducing biogas plants at water treatment facilities, 

¶ development of new energy-efficient technologies of heat recovery ventilation, 

¶ construction of photovoltaic plants, wind plants, HPPs. 

The State Programme of Innovative Development for 2016ς2020 as well as the State research 
ǇǊƻƎǊŀƳƳŜ ά9ƴŜǊƎȅ {ȅǎǘŜƳǎΣ tǊƻŎŜǎǎŜǎ ŀƴŘ ¢ŜŎƘƴƻƭƻƎƛŜǎ ŦƻǊ нлмсςнлнлέ99 are funded from the national 
budget. 

Program Public 
procurement 

authority 

Main contractor Supported types 
of activities 

State research programmmes 
ά9ƴŜǊƎȅ {ȅǎǘŜƳǎΣ tǊƻŎŜǎǎŜǎ ŀƴŘ 
Technologies for 2016ςнлнлέ 

NAS of Belarus 
Ministry of 
Education 

A.V.Luikov Heat and Mass 
Transfer Institute, the 
Belarusian National 
Technical University,  
 

Research 

State Program of Innovative 
Development of the Republic of 
Belarus for 2016ς2020 

Council of 
Ministers, 
Ministry of 
Energy 

Research organisations and 
enterprises 

Innovative 
activity, 
modernization 

Table 8 τ S&T programmes in Energy for 2016ς2020. 

 

The Department for Energy Efficiency of the 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, technology and innovation 
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 cover the whole 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 expected 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) which is 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 several funds. 
Thus, the Belarusian Republican Foundation for Fundamental Research supports fundamental research 
projects in engineering, natural and other sciences, including those performed in collaboration with 
researchers from foreign countries. It provides grants for experienced and young scientists. 

The Belarusian Innovation Fund which 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 close-to-market science-intensive projects through: 

¶ funds availability period - up to 5 years;  

                                                 
99 5ŜǘŀƛƭŜŘ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ǘƘŜ ǇǊƻƎǊŀƳƳŜ ƛǎ ǎǘƛƭƭ ƳƛǎǎƛƴƎ ƛƴ ƻǇŜƴ ǎƻǳǊŎŜǎΦ hƴ ƛǘǎ ǎƘƻǊǘ ǎǳƳƳŀǊȅΣ ǎŜŜ ά[ƛǎǘ ƻŦ {ǘŀǘŜ wŜǎŜŀǊŎƘ 
Programmes for 2016ς2020 approved by the Resolution No. 483 of the Council of Ministers of the Republic of Belarus of June 
10, 2лмрΣέ National Legal Internet Portal of the Republic of Belarus, pravo.by/main.aspx?guid=12551&p0=C21500483, 
11.01.2016. 

http://www.pravo.by/main.aspx?guid=12551&p0=C21500483
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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 has supported 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 

ƛƴǎǘŀƭƭŀǘƛƻƴǎ ǿƛǘƘ ƘŜŀǘ ǊŜŎƻǾŜǊȅ ƻƴ ƘŜŀǘ ǇƛǇŜǎ ŀƴŘ Ŧŀƴǎ ŀǘ [[/ άLƴƴƻǾŀǘƛƻƴ 9ƴǘŜǊǇǊƛǎŜ ά!ƭǘŜǊƴŀǘƛǾŀέ ƛƴ 

Brest. The first project started in 2010. The total cost exceeds 5 million EUR, of which 3 million EUR 

are provided by Belinfund; 

¶ ŀ ǇǊƻƧŜŎǘ ōȅ ǘƘŜ {ŎƛŜƴǘƛŦƛŎ ŀƴŘ tǊƻŘǳŎǘƛƻƴ wŜǇǳōƭƛŎŀƴ ¦ƴƛǘŀǊȅ 9ƴǘŜǊǇǊƛǎŜ ά¦ƴƛŎƘƛƳǇǊƻƳ .{¦έ100 on 

developing a technology of biodiesel production from rapeseed oil and constructing biofuel 

ƛƴǎǘŀƭƭŀǘƛƻƴǎ ŀǘ W{/ άDǊƻŘƴƻ!Ȋƻǘέ ƛƴ DǊƻŘƴƻ ŀƴŘ W{/ ά/ƘƛƳǾƻƭƻƪƴƻέ ƛƴ aƻƎƛƭŜǾΣ ǘƘŜ ƭŀǊƎŜǎǘ ŎƘŜƳƛŎŀƭ 

plants in Belarus (2003-2006); 

¶ a project by the same company, {tw¦9 ά¦ƴƛŎƘƛƳǇǊƻƳ .{¦έ ƻƴ ŘŜǾŜƭƻǇƛƴƎ ŀ ǘŜŎƘƴƻƭƻƎȅ ōŀŎƪŜŘ ōȅ 

a set of equipment, and also on setting up a production of composite solid biofuel (pellets) based on 

rape straw and other garden wastes (2009-2014). The total project cost is 500 thousand EUR, half of 

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 is innovative funds in the ministries 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 funds 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 (export surplus) 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 funding sources are exempt from VAT (20%). For that a project has to be registered 
in the State Register of RTD projects in accordance with the procedure,101 established by the President of 
the Republic of Belarus upon the results of the appropriate examination. RTD which fit the priorities of 
social and economic development and aimed at creating new processes and knowledge-based 
competitive products, as well as on opening up promising research directions are subject to state 
registration. 

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

Another form of support for innovation in the country is providing research organizations, universities 
and small and medium enterprises with financial support for engaging in international cooperation. 
Annually, 3-5% of the total budget expenditures for science and innovation are allocated for this purpose 
in a special budget line.  

                                                 
100 BSU = Belarusian State University 
101 tǊŜǎƛŘŜƴǘƛŀƭ 5ŜŎǊŜŜ ƻŦ aŀȅ нрΣ нллс Ѕ орс άhƴ {ǘŀǘŜ wŜƎƛǎǘǊŀǘƛƻƴ ƻŦ ǊŜǎŜŀǊŎƘΣ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ǘŜŎƘƴƻƭƻƎƛŎŀƭ 
ǿƻǊƪǎΣέ National Register of Legal Acts of the Republic of Belarus, 2006, 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, Lithuania, and France. 

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 

commercialization 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 carry out research 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. Hence - a serious imbalance in funding: in 2011-

2015, the budget of the state S&T program ά9ƴŜǊƎȅ ς нлмрέ ƛǎ ŀōƻǳǘ м Ƴƛƭƭƛƻƴ 9¦wΣ ǿƘƛƭŜ мо 

Ƴƛƭƭƛƻƴ 9¦w ŀǊŜ ŀƭƭƻŎŀǘŜŘ ŦƻǊ ǘƘŜ ǎǘŀǘŜ ǊŜǎŜŀǊŎƘ ǇǊƻƎǊŀƳ ά9ƴŜǊƎȅ ǎŜŎǳǊƛǘȅΣ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅΣ 

ŜƴŜǊƎȅ ŎƻƴǎŜǊǾŀǘƛƻƴ ŀƴŘ ƴǳŎƭŜŀǊ ŜƴŜǊƎȅέΣ ǿƘƛŎƘ ǇǳǊǇƻǎŜ ƛǎ Ƨǳǎǘ ǘƻ ŦŜŜŘ ǘƘŜ ŀōƻǾŜ ƳŜƴǘƛƻƴŜŘ 

SSTP. 

2) Furthermore, the budget per project is on the average of 9-12 thousand EUR/year that leads to 

άƴŀǊǊƻǿƛƴƎ Řƻǿƴέ ƻŦ ŀ ǇǊƻƧŜŎǘ ŦǊŀƳŜ ŀƴŘ Ǝƻŀƭǎ ŀƴŘ ƛƴŀōƛƭƛǘȅ ǘƻ ǇǊŜǎŜƴǘ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ǊŜǎǳƭǘΦ LŦ ǎǳŎƘ 

a financing scheme is more or less acceptable for public research organizations (e.g. they can 

ƛƳǇƭŜƳŜƴǘ Ƴŀƴȅ ǎƳŀƭƭ ǇǊƻƧŜŎǘǎύΣ ŦƻǊ {a9ǎ ƛǘ ŘƻŜǎƴΩǘ ǿƻǊƪ ŀǎ ǘƘŜ ǇǊƻƧŜŎǘ ōǳŘƎŜǘ ƛǎ ǘƻƻ ǎƳŀƭƭΦ !ǎ 

a result, business is involved in only 13% of all research and technology projects in the energy 

sector.102 

3) Not only participation in research, but 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 businesses - spin-off and start-up companies. 

4) The mentioned above challenges are typical for the national science and innovation system as a 

ǿƘƻƭŜΦ IƻǿŜǾŜǊΣ ǘƘŜȅ ŀǊŜ ǇŀǊǘƛŎǳƭŀǊƭȅ ŜǾƛŘŜƴǘ ƛƴ ǘƘŜ ŜƴŜǊƎȅ ǎŜŎǘƻǊ ŘǳŜ ǘƻ ǘƘŜ άǿŜƛƎƘǘέ ƻŦ ǘƘŜ 

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 % (2012),103 ŀƴŘ ƛǘ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ǘǿƻ άƭƻǿ-

ŦǳƴŘŜŘέ ǇǊƛƻǊƛǘƛŜǎΦ 

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 support for 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 completed projects in 
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 2007-2013, the number of 
applications to the 7th EU Framework Programme in EE and RES did not exceed 3% of the total number 
ƻŦ ŀǇǇƭƛŎŀǘƛƻƴǎ ƛƴǾƻƭǾƛƴƎ .ŜƭŀǊǳǎ ǇŀǊǘƴŜǊǎΦ ! ǇǊƻƧŜŎǘ ŦƻǊ ŀǳǘƻƳŀǘƛƻƴ ƻŦ άǎƳŀǊǘέ ƎǊƛŘǎ ǿƛǘƘ ǘǿƻ .ŜƭŀǊǳǎƛŀƴ 
teams - ǘƘŜ !Φ±Φ [ǳƛƪƻǾ LƴǎǘƛǘǳǘŜ ƻŦ IŜŀǘ ŀƴŘ aŀǎǎ ¢ǊŀƴǎŦŜǊ ƻŦ b!{ .ŜƭŀǊǳǎ ŀƴŘ άaƛƴǎƪŜƴŜǊƎƻέ ς pulled 
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 democratization 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 31.10.2013. Ongoing projects and those completed before 2010 
were taken into account. 
103 On the State and Prospects of the Science Development in the Republic of Belarus in 2012 (Minsk, 2013) p. 23. 
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with the introduction of the task to create a common knowledge and innovation space that is a new 
priority for 2014-2020. 

Cooperation through the TAIEX is on the way. Capacity building is being implemented in two dimensions 
ς in energy-related issues (sector approach; in recent years activities related to harmonization of 
ƭŜƎƛǎƭŀǘƛƻƴ ƻŦ .ŜƭŀǊǳǎ ƛƴ 99 ŀƴŘ άƎǊŜŜƴέ economy according to the EU rules) and in innovation (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 technical assistance 
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 
2010104 and were further developed in a similar vein in 2011, which put an emphasis on the sustainable 
development of the regions. 

 

Project Completion 
period 

Budget, 
mln, $ 

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 2011-2013 30,0 

Increasing the energy efficiency in Belarus 2009-2014 125,0 

Projects supported by UNDP/GEF/UNECE 

Using biomass for heating and hot water supply 2003-2008 3,1 

Removing barriers to energy efficiency improvements in the 
state sector enterprises in Belarus 

2007-2011 1,4 

Improvement of energy efficiency in residential buildings 2011-2015 4,5 

Development of wind energy in Belarus 2011-2015 3,5 

EU funded projects 

Supporting the implementation of a comprehensive energy 
policy in Belarus 

2010 ς 2013 5,0 

Table 9. Technical aid projects in the energy field implemented in the Republic of Belarus  

 

It has to be noted however that these projects do not involve or involve to a small extent the issues of 
scientific support and innovation development of EE and RES. This 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 specifications for such projects and lack of consultation with the government authorities 
responsible for science and innovation (lack of horizontal cooperation between different government 
ōƻŘƛŜǎύΦ hƴŜ ƻŦ ǘƘŜ ƭŀǘŜǎǘ ƘƻǊƛȊƻƴǘŀƭ 9¦ ǘŜŎƘƴƛŎŀƭ ŀǎǎƛǎǘŀƴŎŜ ǇǊƻƧŜŎǘǎΣ ά/ŀǇŀŎƛǘy Development Facility to 
ǎǳǇǇƻǊǘ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǎŜŎǘƻǊ ǇǊƻƎǊŀƳǎ ǳƴŘŜǊ ǘƘŜ 9btL!!tǎ ŦƻǊ .ŜƭŀǊǳǎ нллфέ όнлмоς2015) was 
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 under Article 19 08 01 03 of the general budget 

of the European Union. 
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Another EU funded project, MOST is aimed at enhancing people-to-people-contacts for promoting 

mutual understanding and exchange of best practice between Belarus and EU MS. It has been launched 

for 3 years from 2015 to 2017. The name of the action comes froƳ wǳǎǎƛŀƴ άͣͦͫͭέ ǘƘŀǘ ƳŜŀƴǎ άōǊƛŘƎŜέΦ 

With a 5 million EUR budget, the project is going to cover professional exchange and mobility 

opportunities between Belarus and the EU for about 1,500 Belarusians. MOST core sectors are culture, 

education and youth, science and technology. Applications 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 international cooperation with 

EU and its MS in research and innovation.  

 

7.5 Analysis Of Advantages And Disadvantages Of Energy Sector In Belarus - 

Recommendations 

Over the past 10-12 years, the energy intensity of GDP of the Republic of Belarus has decreased. Although 

Belarus is among leading CIS countries in terms of intensity of GDP, this indicator continues to be 1.4ς1.7 

times higher than in the industrialized countries, although the specific and absolute energy consumption 

in the industrial sector is 3ς4 times lower in comparison with them. As of today, the electric power 

supplied to the Belarusian industry is less than 30 billion kW/h, which is not enough for introducing 

modern electrical technologies in engineering, petrochemistry, production of construction materials, etc. 

According to some national experts, it is necessary to ensure the production of 70-80 billion kW/h of 

electricity in the country annually (currently, 38.4 billion kW/h are produced), and its price for industrial 

enterprises should be 4ς6 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 declaration of objectives 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 energy sector are 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 reduction 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 high-tech manufactures in Belarus; 

4) The interests of institutional and individual consumers are not sufficiently safeguarded in 

legislation and tariff policy; 

5) National industrial and business enterprises lack the financial resources for the implementation 

of energy-efficient modernization projects. The high interest rates of banks is an obstacle to the 

investments in profitable projects. As a results, the volume of RES investment in Belarus in last 

ten years (2004ς2014) totaled only 0.5 billion USD;105 

                                                 
105 UNECE Renewable Energy Status Report 2015 (Paris: UNECE, 2015), p. 62. 
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6) For the same reason, and also due to the lack of recognition of the right to take risk in the policy 

instruments supporting research and innovation activities, business is not active in implementing 

and financing research and development; 

7) Long-drawn-out underfunding of research and innovation leads to the degradation and isolation 

of human capacity in science. 

The SWOT-analysis 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: 
1) Over 50% TPP have low specific fuel 

consumption (160-1ул Ǝ κ ƪ² ω Ƙύ 
2) The power system has electrical power 

reserve of 43% of its current actual loads 
3) The country has established a strong 

network of trunk transmission lines of 330 
kVvoltage 

4) Availability of a significant source base for 
the development of RES 

5) Availability of three engineering design and 
research institutes and other specialized 
organizations for construction, installation 
and commissioning works.  

Weaknesses: 
1) The energy losses in electric grids account 

for 11%, and taking into account the transit 
and flows - about 20% 

2) άBelenergoέƳonopoly at the national 
energy market 

3) High electricity tariffs, which are formed on 
a άcost plusέ ƳŜǘƘƻŘ ŀƴŘ excess similar 
rates in other countries (13.6 U.S. cents per 
ƪ² ω h  for industry) 

4) Availability of cross-subsidization during 
setting up of tariffs for electricity for the 
population and industrial companies 

5) Low purchase prices for surplus electricity 
from private and public producers, as well 
as energy flows set up by the Ministry of 
Economy  

6) Decrease of feed-in coefficients for 
electricity produced from RES (for example, 
for hydro sources the coefficient was 
decreased from 1.3 to 1.1; for solar energy  
- from 3 to 2.7) 

Opportunities: 
1) Currently there is an opportunity to buy 

cheap electricity generated at nuclear 
power plants in Russia and Ukraine 

2) Belarusian NPP launch 
3) The growth of FDI in the energy sector 
4) Ability to obtain loans from the Russian 

Federation 
5) Availability of technicalinfrastructure for the 

export of electricity to Lithuania and Poland 
(it is limited in the latter case) 

6) There is an opportunity to expand exports of 
services by national engineering design and 
research institutes and other specialized 
organizations. 

7) Development  of cooperation with the EU 
under the Framework Programme for 
{ŎƛŜƴŎŜ ŀƴŘ LƴƴƻǾŀǘƛƻƴ άIƻǊƛȊƻƴ 2020έ ŀƴŘ 
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. 

Threats: 

1) A high degree of  energy dependence on 
the Russian Federation and slow 
diversification of  energy supply 

2) Growing costs of energy equipment 

3) The high cost of construction of the 
Belarusian NPP that inhibits the growth of 
public spending on RES 

4) Lack of own funds in companies for 
modernization, high interest rates on bank 
loans 

5) Underfunding of the national science, 
especially for applied research and 
innovation 

6) Insufficient use of up-to-date developments 
in the field of modern electrical 
technologies for the needs of industry 

7) Weak links of the national science and 
innovation business with the international 
community 

8) Reduction in international technical aid due 
to mismatch of views on the development 
of internal policies of the Belarusian 
leadership.106 

                                                 
106 For example, in 2009 the European Bank for Reconstruction and Development introduced an "adaptive" strategy for the 

RŜǇǳōƭƛŎ ƻŦ .ŜƭŀǊǳǎΦ IƻǿŜǾŜǊΣ ǳǇƻƴ ǘƘŜ ƭŀǎǘ tǊŜǎƛŘŜƴǘΩǎ ŜƭŜŎǘƛƻƴǎ ƛƴ 5ŜŎŜƳōŜǊ мфΣ нлмл ǘƘŜ 9.w5 ǊŜŦǳǎŜŘ ǘƻ ŎƻƻǇŜǊŀǘŜ ǿƛǘƘ 
the public sector of Belarus in several areas: in particular, the Bank refused to invest in energy projects in the state sector, as 
well as from the direct interaction with the public sector of Belarus in the field of sustainable energy. For details, see European 
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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 clear management system and coordination between different ministries and 

departments, 

¶ ŜƭƛƳƛƴŀǘƛƻƴ ƻŦ ǘƘŜ ά.ŜƭŜƴŜǊƎƻέ ƳƻƴƻǇƻƭȅ ƛƴ ǘƘŜ ŜƴŜǊƎȅ ƳŀǊƪŜǘΣ 

¶ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ŀŘƻǇǘƛƻƴ ƻŦ ŀ ƴŜǿ ƭŜƎƛǎƭŀǘƛƻƴ ƛƴ ǘƘŜ ŜƴŜǊƎȅ ǎŜŎǘƻǊ όǇǊƛƳŀǊƛƭȅΣ ǘƘŜ ƭŀǿǎ άhƴ tƻǿŜǊ 

Generating InduǎǘǊȅέΣ άhƴ State Regulation of Electricity and Heat Energy TŀǊƛŦŦǎέΣ άhƴ Heat SǳǇǇƭȅέΣ 

άhƴ ŜƭŜŎǘǊƛŎƛǘȅ ƎŜƴŜǊŀǘƛƻƴέ ώǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ƭŀǿ Ƙŀǎ ōŜŜƴ ŘŜǎƛƎƴŜŘϐύΣ 

¶ 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 of cross-subsidization, 

¶ introduction of the effective system of electricity and heat 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 purchase 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 public-private partnership, 

¶ support to start-ups, expansion of the financing of high-risk 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 

сύ ²ƛŘŜǊ ŜȄǇƭƻƛǘŀǘƛƻƴ ƻŦ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ƻŦ ά.ŜƭŜƴŜǊƎƻέ ¢ttǎ ŀƴŘ ŎƻƎŜƴŜǊŀǘƛƻƴ ƛƴǎǘŀƭƭŀǘƛƻƴǎ ƛƴ ƛƴŘǳǎǘǊƛŀƭ 
enterprises. The technically available potential of annual heat supply in Belarus is 84 million Gcal 
produced by 20.000 of boilers, dryers and heat generators with direct and inefficient combustion of 
natural gas. The introduction of modern co-generation installations in these processes would allow 
producing 72-75 billion kWh per year. At the current rate of fuel consumption for the production of 1 kW 
ẗ h and natural gas price (U.S. $ 220 per 1.000 m3), the net cost of electricity will be 4.7-4.9 U.S. cents per 
1 kW ẗ h that is 2,8 times lower than the current price, and import substitution of natural gas will be 11-
13 billion m3 annually107. 

                                                 
Bank for Reconstruction and Development, Strategy for Belarus, ebrd.com/russian/pages/country/belarus/strategy.shtml, 
29.03.2014. 

107 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, the co-generation plants at ñPolymirò (32 MW), ñGrodno Chimvoloknoò 

http://www.ebrd.com/russian/pages/country/belarus/strategy.shtml
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7) Support 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 participation 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 particular participation of national research centers 

and companies in prestigious EU-funded programs. 

8) Considering the interests of consumers and in particular of business, including the private one while 
developing the legislative and tariff policies. This could 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 ñNaftanò (32 MW) have been installed and are functioning effectively. JSC ñBelaruskaliyò own 

co-generation program of total capacity of 180 MW is on track. 
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